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C3 )

i BarOEOBRKEEOKEIZHRIME L LT, 7XLBER (2—=F )L
~%F 1) (DEHP) (CAS No. 117-81-7) O£ 5 fdt e 22 250 & FhE L 7=,

PRI W e R 13, A EERER (7 v b, v U AR HX) | Atk
FIERER (7 v B RO L) 30 APERER K OB R (T v PR~ T R) |
AGE - BAEFERR (Z o b, TR AR OT X)), BaEERR, EEEE
HONRFETH D,

FEREBMICB VTR b7 DEHP o EAmihix, A6 - 38430 & B AN
ThHolz, AFH - FBEFEICOWTIL, FolmEICB W CTHERED LRI 5 %
BARINTEY . FRERHR O OREY %/ L7- DEHP O&ZRIZL -
T, HEROAFTRIZ T HEENKRIEHEN OB LN TS, /2, & M
BWTHAN « BAE~DOEENRINTVDIN, BESLN TV AERREORIT
Dl v FOFREHERICEROBREFHIH WD Z LT8R S CTIIREETH S &
I L7,

RENANEZONTIE, T AKRDT v MZBWTHFEENFERE INLD Z ENRE
NTHWDHHR B MZBWTIEIDEHP Of% O &I X DDA L2 Tldewn,

F7-. BB OWTIX, in vitro TIXIFIEEMTH V. 1in vivo TH I AENME
ThHY  HEMIZAT DEHP K OZ OREY A DNA IZxF U CEEM R ST E R
THOTIERNWEBXONTZ b, T XT 4 v 7 REEWE TH % AlHE
Peixd 255, HHAY 72 B R Em M E Tldewn & Lz,

L7=NoT, A —HERE (TDD) 2&XETHILEBARETHDI EEZT-,

HFHR RO B, mBIEKWNOAEL (X, 7 v FOIEIR 7T H)H550% 16 HE TO
SRR O 5 BRICE T D 3 mg/kg KE/H TH Y . FHEFARE 100 (FEZE 10,
A7 10) TBrL 72 0.03 mg/kg {AH/H % DEHP @ TDI & &% E L7,



I. FHEZEFOREE

THENBEER 2—=F ~F ) (DEHP) 1%, 7NV AT LO—FETH
D, ZENVEBT AT VIR EE = (PVC) ZERS LT 57T AF v 7 OA]
WAL L TIH SN DI FME T SH, FAETIE 2002 4 8 A6, JHIEIENE
Witk s 2 58T 52 RMICHEMT o458 - A0l DEHP ZEMEE LTHY
72 PVC Z#Epkm &7 o aBIEDFERHZFAIE L TEELTWnWs s EZATHD,
JEA @B RBWT, A0, 7= DEHP, 7 # vy A Y 7 =) (DINP), 74
VB 7 F )L (DBP) . 7 Z Vg A V5 L (DIDP) . 7 # Vg 4 7 F L (DNOP)
KT ZEER )7 F 0 (BBP) I2oWT, BmfAEicB T 280 HRE -
Rer OB EEOLWIEIZRIERN LDV ELOONTZZ D, T 6 WE
(2N T & il B 52 BRI 28 2555 S T,

I. FEEMEOHME

DEHP X7 7 X F v 7 OFREAIE LT, Fr2 PVC RGNS (1. 4. &
M), DEHP (X PVC IZMEMICHHE I N TV DD, PVC &5, BT X
IFHEB T 5, L7 > T, DEHP 13ZEX, B, K, T8, KEEXORMICFEL D
5. BIEM 7R BREEYE L 72> Cu\v5 (CSTEE 2008) .,

1. B - 2FHX - FE - BERX

—fix4 THENLVBEE A (2T )LNF L)

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

B4 T HENERY (2-=F~F ) DEHP, 7 X VT 4 7 F L1,
DOP2

CAS No. : 117-81-7

1= C24H3304

S 390.6

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

V72 NVERY (nod 7 Fv) RZEOMOREMEERERET LD D,
2 J{E LICEC



2. YELFHENE
WEEHIMEIR - AR RR OB 5 BOENLRADRTD @ 5 K

Fal A -50 C., -55 C*
BB 385 C

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

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

Aoy iR

3. ENEEE -

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

WHAE

DEHP ® 2006~2010 #® 5 H-M O ENEE &, WH AEEZ2 £ II-1 1T7R7T,
2B, ALFEWE OFE N ORESE O RENC BT D IEMHIC S X 2009 FEICE
R EFE & LRl SN2 - i AR O & 3R IL 146,051 > TH D

(RRFFFESEAE 2010),

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

DEHP (3¥iftv =/, =bukro—A A&7 UL 3L EORIZEL
RFEMNENR S B2, T AF v 7 OREFIE LTHOW LD, FriciE e =18l
dh, EELTY— b, GRS, EREEM. BERE=A7 1A, X—Z MZ
A END ((BFT P8 2004), T ofh, @Bk, EE-CHEERIOEBER & L CE
Haihsd (B 5 2005), EARTOFEELRH@BHAIZ 2V T, 2006~2010 4
D5 NEOERHER -2 1277,

3 72N F s T (DOP)

&L COEFRER,



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

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

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

&t 790,987 100.0 (100.1%)

*AEBIHHATEIS (%) OFMIMEEIL AL LY 100.11072 5
(ATBFITES 2011 ZMNIT L THER)

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

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

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

(JEA4244 2000).,

Q@*E

BIHANER 21 & (HyaRNIcigYt® s v a2 T) I2B8WT, DEHP %
WAL EL LT EERIR N —T 0 7Ok (§ 175.105, 175. 300
175.380, 175.390), MM O DSy (§176.170, 176.180, 176.210), 7~
~—~OfFH (§177.1010, 177.1200, 177.1210, 177.1400). é)ﬁ'ﬁ&@@%ﬁ%?ﬁ

4 EsICHE L

5@mﬁ$%f%ﬁ&i RAEL, ENE ) B2 oM &S UIFM o, R, T, FHE, &F
R, B %xﬂiﬁmmﬁ SR, oL BN SUITRINY B S Eh, g B %

@@®%%w5otﬁb HEROKEXICEBTD2EMOBIO HIct I s, B2 oftho

WX, ZhzazaEinn, £, FauEl 3 BRI e A, 3dATHLHH T, &b
ti?ﬁﬁﬂ%%f?%ﬁ‘é%ﬁ%ﬁ)iifél%?ET%@%I/\50



# (§178.3910) KL OVAI¥AK] (§181.27) & LT, RSMICHEBERMT 2037 LI
FEHTLZ2ZEREOLNLTWVAEN, ZBHICEIVHIREZMFAINL TS, # 2
§181.27 IZB Wik, MK EAHRMARDDIE~OHERIZEE I N TV 5 (FDA
2012),

QM ES (EU)
ZEAHA] (EU) No 10/2011 I2BW T, BaEMARD 77 2F v 7 e
TSR HOWT, AP CDEHP #3580 TWwWs (EU  2011),
Specific Migration Limit (SML. % IT=HIIR) : 1.5 mg/kg
SML(T) (7' v —7H#llR : group restriction) : 60 mg/kg (DEHP % & 20
FEDO R A B E - food contact material substance DA FFE L T)
Restrictions and specifications (Hfil|FRFIE K OVHIAL) « RO FHRIZR S,
a) FEMENIMER MK & UAE 3 28 B S8 5~ o Rl ¥ A
b) He AL T 0.1% A o I T Bh Al

(2) KEREBEXIZHA RS54 ESE
OERA
AKEFEMEM (mg/l) @ 72 L
AREEHBEEME (mg/L) : 0.1
BRbiHYEME (mg/L) : 72 L
SEGAHIE H fE8HE (mg/L) : 0.06
Z O - FAKEE O E L O E DR 72 L
Sz ef A FEREMMmENE 2L

QFENEE

THRRERES (WHO) (mg/L) : 0.008 (BEWKKE AT A K74 8 4 )
EU (mg/L) : 72 L

K EERER#ET (EPA) (mg/L) : 0.006 (Maximum Contaminant Level)
BRINKEETA R4 L

I REMICHRIMNROBME

WHO fEIKKEH A RF 4. EU U 27 3iE (EU RAR) . KEHEMEWE
PR EEHERY (ATSDR) OB T 0 7 7 A b, FRINE L2 4kE (EFSA) @
BERE CKEEFRHEMET ST M- MY 27 F it % — (NTP-CERHR)
DX 7T 7RI, BHICET A E B a2 L7 (WHO 2011, EU
RAR 2008, ATSDR 2002, EFSA 2005, NTP 2006) .



1. ARNENRE
(1) RIR
OB EIZH T 55 R UIRIR

FoEICBW T RO 7= DEHP IZ{bE DY R—=Flck-T7Z L
e/ (2-=Fr~F ) (MEHP) KO 2-=F/~F%H/—/ (2-EH) (Z
MKSREINT-1%. £/ = A7 /UK (MEHP) OFCTRILEi 5 (Eriksson and
Darnerud 1985, Sjoberg et al. 1985, #HZH 2003) ., L7 L., KEHGERHZIER
s3fiEd DEHP & L THAERINELD (Albro et al. 1982, ATSDR 2002)

) FVES

7 v M T, B RTHRENDHEE ST 5 &, BB O &G Sz 14C T
# L7~ DEHP (14C-DEHP) (2,000 mg/kg {A8E) D95, D7 &b 55% 0k
Wahd (e RH 5720, Tl EoWINR L FH S 5)  (Rhodes et
al.1986) ., 7=, O EG 7= DEHP OWILRITIEEH DT v FTEW & s
SN THY, 4C-DEHP % 1.0 glkg KB TG OGS LG4, 60 HiimD
v NI, 25 Hiis~O 5 TIHRPHRMREITR 2 5 (26%I12H~ 44%) TH
-7z (Sj6berg et al. 1985a, 1986, ATSDR 2002) , mHAEOROEEIZBIT S
PN TOWNEILT v MLV KW E Zh, JRPPEE TR+ % &, DEHP @
2,000 mg/kg RE/ H KE M 5 TlE. 7 v FOK 50% 12~~~ —F& v FTiX
2%. #1500 mg/kg RE/HKEHEGTIEZT7 v b (REFEE) D 66.2%I2~0 =
7AW GEAEREOEE) T3.8~12.7% & X TW5 (ATSDR 2002, Rhodes et
al.1986. Astill 1989) . —J5. 100 mg/kg KEHEHKETIZT v b, h=7 AV
b, v ALY 28~3T%RE L DOWEL H D (Astill 1989)

DEHP O# 0 RUZE T 5 & N DOEALE DO OWRIERIL, R & ONEH ~ O PEi:
BhD, HEEDOK 20~25% L #HEE ST 5 (ATSDR 2002) ., — . EU (RAR
2008) I1%. %200 mg/kg (AH £ To DEHP O AR T, bt M2 a2 RHE
TH T v b ERBRICIIGRITR 50% EH#HEE LT\ 5D,

MKREFA =B8R Ny 75817 L7 DEHP & TeiR/E /N & 5% ()
7o N AR B Tk, DEHP ol PRI 0.34~0.83 mg/dL (2= L, M
BHAIX 28 43 T& -7~ (Rubin and Schiffer 1976) . £7-. DEHP oI5
OMWRIZZFMEEZ TR L, BRUVHIZENA~OIRIC L 250 TH Y, < EBWFET
DOFPIHNT 10~12 Kl TH D LB ST\ % (Sjorberg et al. 1985b, HIiZH
2003) .

Bef&7s 6 0WIUTELS . T v MIBWTHEM 7 B#% T b A AL 78I &
D 86% Nk fE L Cu 7= (Elsisi et al. 1989)

(2) 9
DEHF~DHH

FoHFEIZIB VT, DEHP X O ORBIIT BT ITIAL AT 205, AL O
REWGREARR I T DIRENE VW, T v F TITHE~OEFITIF LA LR ENT,

10



DEHP & O OREY) OHEE LI X IE /AR T 3~5 H, Z OO T 1~2
HE@®ESTnsd (WHO 2003) , 7 v &K~ —F& v MMZ 4C-DEHP %~
— 71— & L CDEHP (2,000 mg/kg {KE/H) % 14 H &R D5 L7- BRI
BT, E&EBEGND 24 R OSRERE (14C) IR bE <, fitl\ T
g, MK, HEDOIETH-Te, ZORHNNE— L7y he~v—F&y FTX
SEPTWER, ~—FEy FTIET v hD 1/6~1/10 DEETH Y . FEHHIX

~—%t v FTiX DEHP OEYFHFIHADENT v X0 {ERWZ & 2 Té
ELTWb, v—Fky MIxtT HHRHARE (2,000 mg/kg (KE) @ 14C -DEHP ©
AR (85I CL 7 B ORLRR S A 1300 B O R BE A3t K OV i & 0 =i <
I R R TR M OV i D 50% A T > 7= (Rhodes et al. 1986)

F72. 7 AZBITH UC-DEHP (0.7 mg/kg A HE) o HEIFK O #5365k Tl

BMRERR~D AR XD 1/10 LT TH Y . $e5% 7 BTN, ME i
;-@ZPEE\% WD U ICIEEMmEHRALL Tz 5 & ST b (Eriksson and
Darnerud 1985, ATSDR 2002) .

E MIOWTIE, Hi S BN, BlglZ DEHP 23 S iz & oE»
57, DEHP [ ZFEHBEE THREHIA S ITIRA LG L 72D £ O Z O R[EEMEN
fefi sk Cw5b (ASTDR 2002) .

QR AR A~AD R

Z v hTiE. DEHP iZHMtIC WS, 72, WAEZMN L TR (OfFlg) 2%
T35 Tk, REolflEt i DEHP 23 ST\ % (Parmar et al.
1985) ., f % 1X Sprague-Dawley 7 v ~ (SD 7> k) (Z DEHP (2,000 mg/kg
RE/H) 2WE 15~17 HICHEHIR & 5925 & BEE51 5 6 REf%ICEI
L2t ic. DEHP (216 pg/mL) &0 MEHP (25 pg/mL) Z#iH L= & o
52385 (Dostal et al. 1987)

b hTIERER (86 oL (21 4) . BT F) FUZEE 222 ng/g © DEHP
PR S 7o E (Zhu et al. 2006) <0, FEA ¥ U 7ICHET % 7 H LN O
FE7etett 62 44 ORFIZSWT DEHP o2 E L7 2 A, 262 o7
W MEHP 2 &, fiEld 8.4 pg/L TH Y, i@ VR 1907
b (0.6 pg/l) IZ sz oWmENH S (Latinid et al. 2009) . 7o, KE
DEF N7 DT — VR (3 7)) 226 MEHP (£ 7.8 £ (R 2= (SD)
6.8 ng/mL. Z® 9 HIEHEIRIL 7.7+6.8 ng/mL) & IEBREFRE OERAHY (%
VI | IX) 25, EIZIFEAKE L THREB STV S (Calafat et al. 2004b)

(RO TIXIIL 1. (3) BR) .

R & E A

T o HEICB VT, DEHP XUV ORI L ik ia A B P 2@ L, IR ik
T35 twmEIN TS, “C-DEHP (750 mg/kg IK&E/H) % HTiE 14 HHEH»D
SRR O H S 7z Wistar 7 v B CliE, BEWOImHFRE XY 1/10~1/100 (X
VR TG IR O T g M OVEFERR S 20 O B B IR . (14C) 2 & Tn b

11



(Stroheker et al. 2006) , & 512, #22Ed 4 MERT2S DEHP (0.05%) Z{REH
Fe b U7 129/Sv v 7 A Tl REW L OBEIR 1 O Tl o MEHP & EEIZ-2W T
St 2 HEVHIE IS HHO T REWZ MG S Tnb, FELHIZ, 21
< DEHP OB 5OH®BIZEL LT HEMWMIOFO U R—BIEEN 2% 2 H XD
Hik 18 HE TRNolo Z DR ERAKNTH D LHL L TWb (Hayashi et al.
2012) ., ¥7=, DEHP (11~300 mg/kg fAHE/H) Z4L4z 7 H H 2D MHl#E 0 &
H51L728D 7 v FDJR, KOEAKF O MEHP )£, DEHP &5-& & fHEF L,

(JR : p=0.0356., 7k : p=0.0021) MEHP [ZJRHF CTIZEIZ T V7 v U EBRIaAIR,
FARPCIEHFERAERE LTHEET D & ST 5 (Calafat et al. 2006)

ERMIBWTH, FARFTLD 24% (13/64 7 v) 72»b MEHP % fix K
B 2.8 ng/mL TR LZEDHmENRH S (Silva et al. 2004) , 7=, A XV
T D 24 FAOBTZ XA LT Tk, RO Mk & O 1 DEHP (Ko
70.8% . ¥¥J 1.15 pg/mL | JFH LD 44% ., F¥) 2.05 pg/mL) \MEHP(ﬁ@
75%. F-¥J0.68 pg/mL | JFFILO 72%., F¥) 0.68 pg/mL) Mkt 7z,
T OREICABLRMEBEITED N Tod, FEGITRBLEB LD %%ﬁx_&.
BB H D E LTS (Latini et al. 2003a)

72k, & ORI, K26 biEO DEHP (St i sz o
WENH D (Frederiksen et al. 2003) .

(3) K

v FNERE L OEERBR 0T — & (23S . DEHP of%#Ii21%. 30 XiTXFnLL
EORBEY B ERSND —HOBEMERPOSHBERT 22 ENMoN TN D
(Albro 1986. ATSDR 2002, Silva et al. 2006) .

OMKAEIZEBDE TRTILEDERK

DEHP |3V X—FIc L »TMEHP & 2-EH 2SR ENS, U —F
132 < OFRKITAFET 203, FrICHEBIZZ < & ENTH Y . DEHP OAIKED
KE I ERN TR Z S LB ENTWS (Albro 1986, EU RAR 2008) ., U
N—TOIEMHITEFMEFB CIEL 20" HD ., ~UARKELELS, RWWTT v b,
Ty b, NAAZ =5 (Albro 1986, Albro and Thomas 1973) . & k
K OEREBETOMNKSIRIZT ~ b LDV (Rhodes et al.1986. Albro et al. 1982,
ATSDR 2002) , Z#uiE, Ito  (2005) LD~V A, Ty, v—F&v b
O, /M. B, MoV /\Ht{% PEZ LEiE L2/ O b XFF S, BiaRic &0
BipHn, < ?21 II~—Ft vy FD 27T~357 EDIEMENH - 7=,

@F/ TRATILEOBILHRS

MEHP 726 7 ZNVE~OMKZ LT LT TH Y . K570 MEHP (3T
g CEILHIREIT 2 5% 1 5, MEHP O F L~ U UAIBEDY o- KXY o-1-BR{L17EH
EZFTLIRRO LT A=A LR ZRBEDT AI—AhE IR B
BOOH MERIEREND, VAR CBIEI F Ty R T ROALA R L Y —

12



LA TZFNEHONF U VEHFR I o L B ERfb 22T, LV EHEDO Y LR
iz & 72 % (Albro et al. 1984, EU RAR 2008) ., Silva & (2006) (%, F ok
SN E THE LA (Albro 1986, Koch et al. 2005) #% x . /S
S XY DEHP IZE T L= RO F A R O R FREY OFEM 72 o HTic D & |
t MIBITADEHP OR#EA D=L %K1 DL HIHTEL TS,

Z > FTliL, DEHP (180 mg/kg (AH) A H[ERE A& L2GE, RAPMED
DT5%1LY VR R (IR V & L 2R PRE DK 50 KN 17%)
TdH v, MEHP I ST\ 2wy, ~ v AL E/NLE Y FTIERFIZ MEHP
DHHEN, ~72ATIEFEICRHFHI b ST d (EU RAR 2008)

MEHP (%, HHRE & OAFERSGE~ 2% XX 7 DEHP OIFHER#Em TH 2 L&
ZHNTWD, LLens, thoREoxENI+H2 I S Tunz2ny (EU
RAR 2008) .

b b TOMRFBHZOWTIX, BT HE 2412 DEHP (30 mg) % H[Ef A& 5
L. A7 a7 7885 HE (GC/MS) 12 TRPOMHY 9 TR REE 2 H#
EL, Db THOEREZRALT-REICBW T, R PHEEEICED 2E &1
MEHP 7% 6~13%. 1R##% VI 238 20%. 17 IX 234 30%., R V 23559
30% Ch v, fR#w 1. K& I, 3 I, (Y IV, R VI & O
W) VI 1345 5% K T - 7= (Schmid and Schlatter 1985) .

Koch & 1%, B % & 1 4412 EHAKFE T 3.4.5.6 (L %% L7~ DEHP (D+-DEHP)
(0.64 mg/kg RH) Z R 50IZIR U CHERR DB S &, M+ & R o MEHP,
Rt VI, Rt IX #5=4 Y 7 L1z, TOfEE, fh <k MEHP, R T
ARG VI, R IX 2 EREmTH O, 2o o BRIVt 2 ki
R S #HEE ST b (Koch et al. 2004a) ., Koch S I FIZRF O IV
KORE VIicoWnW TR L (Koch et al. 2005) . 2006 £t k T» DEHP
REHZET 2 L B2 —I2B W T, &58D 67%70 24 FEE# £ TR P~k &

e EERIRPREIIREY X (HEED 23.3%) . R V (18.5%) .
VI (15%) . MEHP (5.9%) . fR#f¥ IV (4.2%) ® 5 WETHDHZ &, H#HEE
P 13 IV © 24 B, B V C© 12~15 B, 3 VI L OMR
i IX C 10 Fifil, MEHP TH Rl TH DL Z L E 42 E L T 5D (Koch et al.

2006, 2004a. 2005) .

Zoft, v FORFTEWICE L TIZ, 72 LB 2T VEICBERBZEINT
WU RA Y RN B OREFE 72 14~605% D 274 . FH234 7> 5 8 H [l L
TEREL7RF 2 5MEHP (R PR PS4 4.9 pg/L) | IV (8.3 pg/L) |
REHVI (19.2 pg/L) . REHIX (14.7 pg/L) K OMCEHIV (26.2 ng/L) %
H L7244 (Fromme et al. 2007) 23’5, —FH. RMEIZ LD, DEHPIZ[ER
BB UTKREOREOFHEIRL DR (41927 V) bk, %% cMEHP
73100 ng/mL (800 ng/gCr) . i VIZ 617 ng/mL (14,351 pg/gCr) M UMY
IX73% 2,003 ng/mL (16,634 pug/gCr) it S 1T % (Calafat et al. 2004a)

1}
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) cﬁﬁ\*

mono-(2-ethyl-5-hydroxyhexyl)phthalate
(MEHHP, 50H-] MEHP)"

0] o}
|
o /\C/\
OH
(VD) (VI
-2-(2- hydroxyelhyl)hexy]phtlwlate
mono-(2-ethyl-5-oxohexyl) phthalate mono- A
(MEOHP, 50x0-MEHP)* (structural isomer of MHEHP)

l
@ﬁo:c/\

Q aw

mono-(2-carboxymethyl)hexylphthalate
(MCMHP, 2cx-MMHP)

T > BRI B W T LRI & [FE S 40TV 5 REH,
- Silva et al. 2006 figl O#EE&IZ, Albro 1986 K O Koch
et al. 2005 & ¥ | REIWHE 5 K OB 5 2 B0
- FEIMN B —~ 271X Albro (1986) 12 L 2 RE&E =,
- B4, BT 1 ISR LT,

X1 E +FODEHP REFICHTEIMNE A D =X L (Silva et al.

DEH'P

/ Cﬁ;“(v\

mono- 2 (I -hydroxyethyDhexyl

f“'") phthalate (MHEHP)

'I\’\

(XXVD
mono-2-(1-oxyethyDhexyl phthalate
(MOEHP)

O
0/;(\/\(0
OH Aoy ©
/\(\H/\(
munu-Z-(lgnthoxyethyl)—S-carboxypemyl OH
phthalate (MHECPP) @: /\(\1/

0] (0]

]
O OH
OH OH

mono-2-(1-hydroxycthyl )-4-carboxybutyl
phthalate (MHECBP)

14

O
0’\(\/\/0*"
OH
/
o) X)
mono-(2-ethyl-6-hydroxyhexyl) phthalate
(structureal isomer of MEHHP)

l

©¢T<V‘“

mono-(2-ethyl-5-carboxypentyl)
phthalate(MECPP, 5¢cx-MEPP)*

l OH
m
O mono- (2-cthyl-4-hydroxy
-5-carboxypentyl)
phtiialate(MEHCPP)*

(1)
mono-(2-ethyl- 4—carl’mxybuty1) phthalate (MECBP)* l

mono-(2-ethyl-4-oxo

-5-carboxypentyl)
. phthalate(MEOCPP)*

mono-(2-ethyl-3- cars%xypropyl) phthalate (MECPrP)*

2006

Albro 1986, Koch et al.2005)



TNy nUEEs

DEHP [ D% < X PE S DRI 7 V7 v Ui G %521 F 5 (Albro et al.
1982) , 7 X NVEEE ) T AT NVEDO VT v U RRAE NI E K 2 1R T, MR
DUV F-C VvV sariE T A7 27— (UGT) (X vt shn
2o

0

OH

+
OR OH OH\u o ORI O + UDP
CH;OPO o
0 (l ll OH H
OH H
Monoester Phthalate UDPGA Phthalate glucuronide

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

Ito & (2005) N~ A, Fv b, v~—Fk&y hOAF. /ME, B, fHTHOWT,
MEHP %# & & UL7- UGT IEMEZE B L7255, P 7 1 Y — A2 O BIEMER A
Hil, vUALE Ty NIFRRET, ~—Fty FOMN2HEOEENRH - T,

T m AR s U CHERE S 2 REY O FIE X EERE O 5T L
AL =T 1%, E/LEY NERYTATIE 66%FRET, 7y FNTIHEREINAR
Mo Tz (Albro 1982) ., 7%, SD 7 v MR 7 HH2H DEHP 2#& 0 & 59

&L RPICHEIE S L7 MEHP X B2 7 v7 v Ui ek (BBREMW A 5 R
HEDOHK 86%) TholotDHELIEFERIN TS (Calafat et al. 2006)

t MZBITIRFPEMO 7V 7 v BiaaEoB&EE, HERAOES 2B
TH) 65% (Schmid and Schlatter 1985) . /L X A L5 &~ H A EE AR
HTI3K 80% & i SN Tuw5 (Albroetal. 1982) . £7-. b MTIX. Rk
X472 MEHP OF) 84% 237 /v 7 v U EBHREIRTH 5 & OHENH 5 (Silva et
al. 2003) ,

2%, 7 v T MEHP KOO S IBFIEER T 5 rlgetE2 M fafi S 4 T
W5 (EU RAR 2008)

@2-EH o 1t 35t

DEHP DMK SRIZ L 0 Ak L7~ 2-EH X 2-=F L ~FH U RICE#H I, 2-
TTFNANFH UBRIIHET o X o 1 B ik 22 %I gEt s G
ZH 2003) .

@t I"&H-’) E[ j:ald-%){tngja)ii%( F?g‘d_%)*ﬁn-f

DEHP O {ENEIEIL. 1T - XK IZ B MoV T NTP-CHER O = % & /3 —
Xz XV EHli STV 5 (Kavlock et al. 2002, NTP 2006), —J. DEHP
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Db MMIKTHHESCERNEEL RIS 57-DI1IC, B b, TR, Ty b, ¥—
Fy FOEDKMFENTZN, B hE~v—Fty b TIIRINORH NS 2N B
o TWDHZENHBLTWS (Tto et al. 2005, FHES 2012)

alyN\—EEHE

DEHP OfRHHNIET o8FE D 5> b, KR OFH B TH 5 DEHP 76
MEHP ~DO WKk s gz fiffi4 2 ) S—BiEHOEENRE L b T o hwED
et se i, = LI 72y —2D Y X—BDiEMEIZE T AD 7
SO 1TRELRESN TS (FED 2012), LL, & M THIF > #HH & R
2, I TIHHRZERIATH S DEHP OHEEN R U N—BIZ X DK%
7% E L THET D EIN TS (Kessler et al. 2004, Koch et al.
2004a. 2005),

Y UATEHKFBCTCERZEBE LWL 7 IATEXINTTEF 7 —F
(arylacetamide deacetylase) & 7 X / MEELHI N FELI L7 U X — B REBER
ES46.5K 7° DEHP ONAK G Iz xt3 2 fikiiae 2 A4 2 L o#EN H 5 (Kayano
et al. 1997) 23, BERICK T2 HBABN L NI L AT H— /LT AT LY R—ED
FEZEIZEET 2 AT R Y- 6720,

F/- 01 1. (3) ®c. EBY, Foth¥EREE., B hTH MEHP K U%
DAL SR ICHE I SN D Z E S STV 5 (Frederiksen et al.
2007, Albro et al. 1982 . Silva et al. 2003).

AEMFHES TIE, ANEIEBICET ML IROT — X S AHhEE
D B2 - AR SHEEIC DWW TIT ol & v hTHE L2, AR
B WT Y R—BIEEORZENRFREOBAZDALEEM Lo TWD Z L &R
TREHLIE SR o T,

b./ LY OVEEiEA

bt MZBI DD UGT &R~ 2 LRV & omE (JHEDS 2012) b
H5HHM, B FOJRFO DEHP #@II~ U AFEE, mWEAETUGT Ik b7
Vv a CERE 75T T (Schmid and Schlatter 1985, Albro 1982, Silva
et al. 2003), 2B, 7 v FTIIRTRFWIZ T V7 v S BRAIEITH S0
7 (Albro et al. 1982), X7 v Y —AIZBi1F 5 MEHP # & & L7 UGT &
M~ AET Y FCTRIBETHD Z ENRHE LTS (Tto et al. 2005)

AEMMHES T, B MDEFERBEINDAREEOH L L)L THIX, & &
IZBWTH MEHP 13213 X< UGT i k- TRt s s & & 2 7=,

c.PPARa DEMILIZK SBERFE

I > 48 TlX DEHP @ % (2 &L » Peroxisome Proliferator Activated
Receptor o (PPARa, ~/LA ¥ Y — AHFEANEMAL S AE o) 20 T5L %2
DNAMEFHENEZ 5, HlZIL, 7> MZEBIF D30I AL CoA BfbBER D
FHEL I 7 1 Y — L5y D P450 {EMEDOHE K (Mitchell et al. 1985) (%, Ppara
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RE~ T ATIEHALNRNZ ERFMHNTWSD (Ward et al. 1998), —J7, T -
W TIZ., LT F Y —AEEHES CYP4A SE0oRBWENFEIND Z LI L
» MEHP OFbRICEATLET A2 Dlcxt L, v FTlE. IflgicH T 5 PPARa
mRNA OB EII~ T ZAFlED 10430 1 2 TH Y (Palmer et al. 1998) ., &
512 MEHP % & &7 MFMlE TIE 04 %2 Y — A BEGESC B ER L 38143
720y (Elcombe and Mitchell 1986) .

F72, b MBI 5 EZ DEHP RO R PRI, KESC KA > O — &M
DT —HFSL & MEHP 132D 4.5~6.9% THDHDITH L, & HIC{bE
IR V CTld 834.0~39.0%. R IX T 21.7~31.7%. Ui VI Tlx
16.4~18.1% K OMX#Y IV Tit 10.9~16.7% TH V. (T oth¥ERFAE. & FTH
MEHP (TR TZEOBLEIE D O T BN EmOWEIE TRPICHEE SN D Z & 2
XN TWD (Frederiksen et al. 2007, Albro et al. 1982), & S IIT. 1. (3)
® b.OLEBY, v T ALREKEIZ, B MIBWTHIRFICHEE S 7= n 7
7 u UBRRE 2T TV AEIGIRIEREIEROE ST TE LV,

UEEXY, REMPFHES T, mWEE L~V TlEE MIBIT 5 PPARa 241
L7-BEFEITolE LY b5, TolmBEO BN ETEVEEZD
NOHLOD, & FPBHEREINDAEEOCOHDL LB NTIE, EFTH o
bR/ V7 b U BHA %I X > T DEHP KOV OB LA EH 2 0T
KNP LGREINTWD EE X T,

dE RIHFTEHRBERORERKE

t FTiX DEHP Of#HEELE TH D U x—B, UGT, 7/ a— Ll /KkEREE K
7T b RBKBEEZRIEEOEERZENKRE <, 2 X—=FOiEMHICE L T,
tE hETFoHmEEDREEN TRETHT=DICK L, HEZEIT 10 ThoT- L #H
HERTHD (FEES 2012),

(4) HEt

—f%\Z DEHP & 2 ORI 0 ZRFEEL ., #HO0ITR L OEME R It S D

(EU RAR 2008) , HED~ D A, T v N OH =27 A P2 4C-DEHP (100 mg/kg
RE) ZHEERHIROEGT5E, WTHOETH S 96 Rtk £ ClTiRP Iz
HED 28~37%., HEFEPICHREEOR 50% 1™t EN D, 7 v FROR~ 7 AT
B 5% 24 FERILLNISHR IR R R D 90% | #s 325 PR 85% £ T gt S 7z
kL, =27 AL TIEENEIN 80%., 50% F T TH-7z (Astill 1989) , fili
12 14C-DEHP (50 mg/kg {KE) HEIRE DK G TlX, 4 B#E £ TIZA X TIRRPICE
HED 21%., BEPIC 57T%., S =F 27 7% TIERPIZ 79%. FEFEPIZ 26%.
Fo. Ty FTEHES 1 BHEE TITRPIZ 27T%., F|HEFIZ 57% 03 HE S =& o
HEHH D (Ikeda et al. 1980)

REHGIZOWTIE, MEDOT v F, v—F &y MNMZEBITSH UC-DEHP 2~ —7
— & L7- DEHP (2,000 mg/kg {KE/H) ® 14 HBFRERE O &R T, RPIc
PR SN DE AN T v hTIX UC HEEDK 50%, ~—FL& v FTIE 2% T, 7%V
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WEFEME I ST 5 (Rhodes et al.1986) . 7=, 4C -DEHP % 21 H [#iE
f1# 5. (1,000~12,000 ppm : 85~1,000 mg/kg KHE/H) ST v b TiE, &
HENOEHEIZZRDIZEN, JRP~OHt&EITE G &EIZK L 53% 056 69% £ T
L WS P ~1T 88% 705 23% 2384 L7 (Astill 1989) & DG L & 5,
b MMZoOWTIL, BYEfE#E 2 41 DEHP # HER O#% 5 (30 mg/4) L7284
BHEBD 11% 03 15% 0N RPICRE & L CHEit S, 4 B0 KEE S (10 mg/
H/4) Tl 15% XX 25% 25 IR I HEME S 40T Uy 5 (Schmid and Schlatter 1985)
T, BHEFEE 1412 D-DEHP (4.7~650 pg/kg (REH) 2 & 5HICIR U CHIEIRE
MR S H 72388 Tl EEE 24 BEE $ TIZR S & O ) 67% 03 R I HEIE S 4,
650 ng/kg REBEGRFOF]TIX, 44 FFiE £ TIZ 7T4% 23 HElt S vz & s S

(Koch et al. 2005) .

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

OWRFRE RO GNRWN T L n BRSO e S v T b, 14C-DEHP
Z#~—J1—& L7 DEHP (50 mg/kg AfE) ORKAOKGTIX, 7 v MIBIT HHEH
DT 1% KM TH D, KEHE 4 BEROR ST, 4 X T 7.2%0, 2=
F 2T 7HTIE12%DBHEHFNSLEI S I, A X TIL1 HETH 9.8% 23 FIL S 41U
WO EENH S (Ikeda et al. 1980)

NTP ORFHIFBWT, & b TO—KREQR - wRFRHY MEHP, #Y IX,
VI) ORIEFRRENG. T 0 DAY FERZENH D Z ENRBEINTND
F 72, FHipp/hRiE E MEHP (2 el L TR IX KOS VI OFEI SR E W &
ZENHEEINTEY (Koch et al. 2004b) . H4h IR DIERRERIAIEERICEK T 5
BWE 7 VT 7 RRRR 7 V7 v Bl aRel, BRSO EZ NS
ELOAREMEOH D Z ERERM I TS, S HIZ, IITFFE/AKFIZ DEHP Ozt
R OIERREEIBEH I LT3 (Silva et al. 2004, Calafat et al. 2004b) .
F7-. #H4AE (neonate) TIXWHLEDO VU RX—=F DI, BT OV R—F L 1EE
T 5, BMFHZH T TmHEMFE A2 ME, LR -o T, Zhb U X—POoBEALEE
PEAS, BN (newborn) UTHFEAD DI OWLEIZEB T H2WNEZRET D725 5
L, ZNEMRHL TN ZERKEL LTS (NTP 2006) .

£72. 7> FICDEHP #0#% 5 LizHA otk OK BN O DEHP, MEHP
BEZTHT 5 Keys & (1999) OAEHERSEYEIEET T L7 EDIEH, ifldt

I8 5 DEHP 5% o d K ORTHoREY (MEHP, &% IV, V. VI,
IX) ZPHlT2FEEREET T VEHHE I LTV 5 (Lorber et al. 2010)

2. ERFMEFICETLEE

(1) 2MsH

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

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

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

WHO (2003) Tit, ARBRIZEB T DO~ VA F Y — LD NOAEL
Z 2.5 mgkg (AE/AHE L, Zha TDIHEHBICHWTWS,

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

Q28 4-AMESMSHRER (Sv k) °

SD 7 » b~ (M, £8E 10 P8) (2345 5 DEHP (0. 300, 1,000, 3,000 mg/kg?)
O 2 WM T 4 B 0GR T,

4 38[H 3,000 mg/kg & 5-#f THEPRAD A 417 (p<0.01), 2 H[# 1,000 mg/kg
LU b oD% 588 K O 4 08 [H] O 423 58 i & 03 FH &R ARSI L (p<0.01) |
RFMgRAE R 3 A B vT-, - & 612 300 mg/kg DL _E#e 58 CorBg e ia s %
P9 BRI AE R 23, 3,000 mg/kg & 5-#E TR DEILN A BT, BlEIZOW
TIX 2 #f# 1,000 mg/kg LA £ 57 ) OV 4 3 [H 300 mg/kg LA % G- FEZ I R Al
BOMBRMEZ(EA, 4 # [ 3,000 mg/kg £ 5 EHZ B RO IR AR T OILIE & BT
FREOBERN DN, FEREIZOWTIE B O 3,000 mg/kg &5/ CHE
M L (p<0.01) ., 4 B EGHETIL S DIHERPERER AN D LTz, BB
DUNTIE 2 #H ] 3,000 mg/kg % 5-HE TR KL ONHUHKHHIIE D 43 2488 A3 . 4 1 ]
1,000 mg/kg LA B 58 TRIB ECR A M AD O 22 2225 4 38 [# 3,000 mg/kg %
BRECHREMEORRAEE SN (BIBOERE, ILOBIEARN), £-,
M & b 300 mgkg L EOE G CIRHEMBEMEEREENALIL TV D
(Takai et al. 2009)

AREMFPHAES L L ik, K EO 300 mg/kg LA EF 5 TR AR K M O &
N, INREMEMREEREEENA LN LD, RO LOAEL % 300
mg/kg &CHIKr L7z,

6 AHE~DEEIT (6) OITit#
T HEZEIZBWTHEIT Img/kgl, BH5REIT O] RSN TWDEOAT, Img/kgRE/H |,
Img/kgfl/H |, Tmg/kg/K/H | OHBINTERNWZ b, JFHED Imgkg] OF Fid Lz,
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QI3 AMEIEEMRR (Sv k) ®

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

5,000 ppm G EEOMEREICIFEE L OE EHEOHMN (p<0.05) . JFEIEKR, T
AUVF R Y — AHEHE, FURRIC R T 2 RE OMEZE L GERY A XL, 2
oA REEDOIKRT) RO 5T, 5,000 ppm £&5-HE DM CIIARIMERE N O~
v e ENED (p<0.01) L. MyEFOT VT I ) T LD (p<0.05) .
MiE7 7= 7 AT I F—EDHED (p<0.01) bBIZE 7z, 7. 500 ppm
PLEBGREC ORERE/LV R MEZE i Z 235580 541 TW 5 (Poon et al. 1997),

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

AHMFAES & LT, 5,000 ppm 5 Tk, Bl OV ik ~ D F 2358 9
HILTWD A, 500 ppm L EEG THE~ODZENFEDO LN TNWLZ b, K
AERICEH 1T 5 NOAEL % 50 ppm (3.7 mg/kg (KE/H) & HWr L7z,

@3IB~INFAHESAHSHERER (v )

Wistar 7 v & (MERE, xtHRBE6 VT, K58 4 VL) (2817 %5 DEHP (0 (%fHR
%ﬁ\m\mm1ﬂMm%g¢$m)@3\11¢2851i9bﬂﬁ@ﬁ&5
RER DM T, FFIROBREHIZELN EICBIE I T,

REX, 9 A BIZ, M 200 mg/kg KE/H (FHE) DLEoFRER, X
1,000 mg/kg (RE/H (BHE) B THD Lz, HEEIX., HEIREN M
JARE K & £y, HETIE 50 mg/kg RE/H (KA &) LEOBRERET4 HE L 90
A#%ic, sAETHERBRSm cmL ., Mcixdh, mHAERSHICBWT 9
A%, BHAERGHETIZI7TH, 14 HBIZHENBED 5Tz,

FLRRAA0121X. DNA Ak & IR & U= B AF 00 72 IR IR o AR 43 4 o BN
N, HETCIEeERERECTTHRIC, PHEUL LO®RERETCIX3 HAIZ, METIEHH
%ui®&5ﬁf@7aam\mﬁgﬁﬁﬁfisaa_mwgntoit 153
W R OV BARAEA 72 PR D RE A ZE M s 2% 5 RE T 3 H H UARE, HED J7 N BEZE I
B S, B/ NERODEOIFMIRN S O 7Y a—F Uk, O R
H#EC7 HHUBERD bz,

BRI L DB Tl LA R v Y — A OB, HETIIR A &
BGRET 14 H ALK, HED ERGRECERBRMIc, MoK, PEHE
BRETONAKIC, MAEBRERET 14 HAURBIZRD N, £7-. HEKF
W72/ NEAR DAL D3 B L, W /RO BEsFE L, (KH &R GRECRED 7 B B LA
B, Mt 14 B BLOARRIC, PR E&RGRECIIMERE & & 2RI b

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

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

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

AEMPFHES L L, HIEHAETH D 50 me/kg KE/H LL LS CHFE &1
MERFSAVEF Y — AR AT &b, Ko LOAEL % 50
mg/kg (REE/H & CHWr L7z,

O (Tv b, HIL)

Noriega & (2009) 92Xk 5. D SD 7 v kX Long Evans 7 v ~ (LE 7
> k) (%&#£10P8) |2 DEHP (0. 10, 100, 300. 900 mg/kg {K&E/H) % 21 H
s BoR R OG- LT BT OV, LE 7 v h TiX 56~58 H#HIZ 10 mg/kg
RE/HLL Eo 5T, 98 HifIZ 100 mg/kg (KE/H UL E o5 CTHFE& DI
H v, —JF., SD 7 v hTiX 56~58 HlinlZ 100 mg/kg KHE/H L EO#E T,
98 H (2 900 mg/kg RE/ H & G- THEZOHINA A L7z (W T it d p<0.05),
IEZAT-72- 8D 7 » MiZ DEHP (0, 100, 300, 900 mg/kg {K&E/H) % 22 H
W O RE L7TRBRTlE, 43~44 Hiis, 63~64 HiimDO W41 H 100 mg/kg (KH
B LG CHEROEMNA AL (WTLh p<0.05), £72. 300 mgkg
RE/B UL EEGIC LD AR OEERD . BHE - R RO &
OV R BB SE 23 22 B AU T2,

AHEMFES E LTI, ARBRICAONTETFEEOMMNX, BEFEICLDD
DTHST—IBEDOLDOTHDHEEZLNDZ LD, AFEEIZE Y NOAEL %
RET D Z &I TIX ARV & L, 300 mg/kg RE/H LA EOEGITE D

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

Flo W=7 A PO 2 A OV EME AR (K, 248 4 J8) (238515 2 DEHP
(0. 500 mg/kg KE/H) © 14 HIFRERE O &GRERTIL, KE, i, HE.
Mg « FALFRERERICEGICE 2GRN P2 ERHREI N TWY
% (Pugh et al. 2000),
ATSDR (2002) 1%, KiBRIZH1T 5 NOAEL % 500 mg/kg R&E/H & LT\ 5,
AHEMFHES E LT, ARBRIX 2B THH Z &b, NOAEL 23 ET
DT LITTE RV EHIE LT,

~—%kv b (MR, &840 (28175 DEHP (0, 100, 500, 2,500 mg/kg
(RKE/H) © 13 BRGSO RERBR0CIX, Pk, Bk, B, . JiE,
MIEAA LR EAE RA~DEBIIRD SN2 2 ERME SN TS, T DM,
Ol Tk, MEEDOx5% & S, DEHP O 5 B4 2 B iXh b/
Sl tmEINTWS (Kurata et al. 1998),

ATSDR (2002) (%, Kurata & (1988) OilBrizEB) 2 2as'E (MEas, THER
¥ AFNER. EHBE. Mag. NOWEE) o NOAEL % 2,500 mg/kg (AH/H & L.,
LT v hRo~ 7 22T DEHP O O #FEIZ X A IFlE~DEE O 2 )3
WX SicBbins LR L T\ 5,

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

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

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

Jiritee st B B DAY 500 ppm LA EFEGREDOHE KL O 6,000 ppm & 5-HE DM T,
JFAE > B O T MERE & & 1,500ppm LA EOBERECA LI, BixIEED
X TIE 1,500 ppm PL EFEGREEORE, T 6,000 ppm & 5-FEDOME T 5L, Bt
EHEOMK FIX 500ppm LA EREREOBEICA BN, 72, 1,500 ppm L L&D
IHE PR A T MR FBRE 28 BN ot BREE 58% 1256 L . 1,500 ppm #% 5-#£7> 5 85,100%)
L7z (HETIIXREEE S 87T~97T%IZAHILD), 6,000 ppm £ -5-HF D ik 4151
W2, gD BFEE. MRE MM/ MR (cytoplasmic eosinophilia), 2
PERIEDWNT N DIFEN I STz, £7-. 500 ppm LL_E&EREDMEME TRV

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

JHE A L R R & TR e 2 5 o 7o T D RS A2 281X 500 ppm BA R 4% 5 1 (kf
TREE 11%12%F L, 500 ppm &5-#£2>5 32, 42, 53%) KO 1,500 ppm LA E& 5
DO GerHREE 4% 2% L. 1,500 ppm #GHED D 29, 63%) THRHREE & LA~ THE
ST BICHEM L, L L., Z0RBREZEM L -k mr —Z &
D i T, HED AFIEE I AR O INIE 1,500 ppm UL O CTHEHSF2OA B2
WY KEEEOFESERAERITE T —Z L0 ARIZIEWZD, FEH 51T 500
ppm BGEECB T D HEO SN O AW Fr) 72/ BT gD Lb\kﬁf\“ﬁz\
Lo 2B, EL. N TEER, BRI OWENRIZ (385 G B L 7 A 1T AR
SN oltHmEINTND

F 72, 104 HFIREE & 53R & 3B, MEES 55 I~ o A2 78 #f#H. 6,000
ppm @ DEHP Z [FERIZIREESE 5 L7-1%. 26 EEIZH72 Y DEHP Z 1z 72\ EH
(2 B ko U7 aBR i, B I RIR IS ME O T B & L OMERED IT /<1 X B
A V-CoA BRALBER DRI ERE L B EZENR VLUV E TEIE L, T LR IE O 5

ITF R SRR TR F L2 (p=0.05), 7238, 1,500ppm L EDO#FEIZ
X0 RO - FERTEEOWRD . FBEROKE D B EEORE - ORE R -

FRERFENRO LI TVD

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

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

ATSDR (2002) (%, KD FAE*FE E OIS & 2o LOAEL % 292
mg/kg (RE/H ., MEDOERMEHEITHEEE OB LS X B g 20 LOAEL % 354
mg/kg (AHE/H & L., &, BEiEOEEEMEICR S NOAEL % 117 mg/kg K5/ H
LTz, FNUANDIEEIZHOWTIE NOAEL % 1,458 mg/kg {AH/H & L7z, £
7o, BN AMED LOAEL %, FFiRiES I C S & 1 292 mg/kg (KE/H . I 354
mg/kg RHE/H & L7z, £7, EU X, REkDT —% % David & (1999, 2000b)
DOIEHZHTHD Moore (1997) OEN SR L Mk FFH 0 RS8Nz HEo
<D AMED LOAEL % 292 mg/kg {A5/H ., NOAEL % 98.5 mg/kg {K&E/H & L
TW5, 72 A9 2 RN A2 LOAEL % 98 mg/kg A/ H . NOAEL
Z 19 mg/kg (KE/H & LTW5 (EU RAR 2008).

ZIKEEZF'%?HEA & LTIk, 500 ppm LA EDEEIZ X0 T, Bk OO EE
AN A BEIZZRD Ei{bfu\é &L F£72. 1,500 ppm LA EO#E G2 LV HETHFIE
BEMPR AN 2N, KRBRICBUT 2IEBBAEEROERALED
NOAEL #Zn £ 100 ppm (19.2 mg/kg AE/H) K500 ppm (98.5 mg/kg
RE/H) &I L7z,
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@103 BMEHEMRR (Sv k) ®

NTP (1982) (2 & v DEHP D30 AMEER 2N £ X 7=, Fischer 344 7 » b

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

FrF e 23 358 - R o e © ) BARAFEOICHE N L. 12,000 ppm HEHETHE TH
77, A & g o SRS ET (neoplastic nodule) % & doH 7= 38 A RN
B G-HEOHE K O 12,000 ppm 2 5-FEOKETEN U7z, N0 BB M 22 520 f
B (foci of clear cell change) D¥&AEZDFEG-HEOMERE CH EKFHICHEMN L 7=
N, BEZIHALNR -T2, 12,000 ppm HEREOMETIE FRIAOJEE, IR
JiR D IS Mo OVKG BRI R D FE AR 3B U, FE 70, N EARAE R M O Al AE 221
NHEIML7-, (Kluwe et al. 1982, NTP 1982).,

ATSDR (2002) 1%, EM:FMED LOAEL % T2 322 mg/kg IKE/H ., N4
W% 674 mg/kg AE/B L L, BOAAMDO LOAEL %, AFiifagsic k3% 322
mg/kg (KE/H & L CTW5,EU 30 AMO LOAEL % 320 mg/kg {A5/H (6,000
ppm % 5% BEU#H) & L5 (EU RAR 2008),

AREMGFHES L LT, HIEARETH D 6,000 ppm UL EOFLIC LY FEEKF
B 72 AR . et o0 BB R 28 RS O B MR A b= Z e v R
1281+ % LOAEL % 6,000 ppm (FEFEMN At : 322 mg/kg RE/H . FEA AN -
394 mg/kg (AE/H) LW L7-,

723, NTP (1982) 1Z B6C3F1 ~ 7 & (MEKE, 454 5-#f 50 L) T b [A4RIZ DEHP

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

AR 12 255 < LOAEL (2 2W T, EU (RAR 2008) 1% 670 mg/kg (AR H/
H. ATSDR (2002) I% 672 mg/kg fK&8E/H L #15H LT\ 5, £72, ATSDR (2002)
IXHEIC 31T 2 Bl OB MERIE & FAE LI L, Wiivh LOAEL % 1,325
mg/kg AHE/H, NOAEL % 672 mg/kg {A#E/H & L T\ 5,

ABEMPFHES L LU, ARBRIIEHEORBRTHD Z L2256, TDI REDR
e LTHWD Z &y c2uvy &l L7,

@104 BRMBHEEESAR (Sv k) P
F344 7 v b (WElE, 28 50~80 L, 6 i##H) (23155 DEHP (0, 100, 500,
2,500, 12,500 ppm : 4 0, 5.8, 28.9, 146.6. 789.0 mg/kg K&E/H . M 0, 7.3,

12 FEREMET (6) OICE#, v v AL Ty hTRERRZ Fi.
B REML (6) WIZRH#, ~ v A THRkBa FEh,
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36.1, 181.7. 938.5 mg/kg {KEH/H) @ 104 HEFIEET& H5RER TN T,

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

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

CRFBREE 7%k L, (KA EDS 17, 43%) KT 12,500 ppm & 5-REOME (o B
FEO0%IZ®L 31%) THMLZ (WInd p=0.05),

F 72, 104 A MR 538k & 13HNC, MERESS 55 It T~ M2 78 H[H, 12,500
ppm ® DEHP % [A£RICIREE# 5 L7-#% . DEHP Z /1% 72 W EHIZZ X T 26 H[H
WZh7e 0 Bl ke Lo T, BHESIMZ ICIFEE L OFSr I F A /1-CoA
e VLN R L B AN LU E TEIE U, AR O3 42 28 | Tk 1
HBRIZHE_TIKTLE (p=£0.05),

2 DR O REE & LA T Y — AR IC S < NOEL K OFEFR N AN
® NOAEL % 500 ppm (28.9~36.1 mg/kg K&E/H) & L7z, £7-. HEEERME
MAFIZHONWTIE, ZORBRICHWS N F344 7 v MZIXEHEE CHARREA L.,
SD 7 v FEHWoBEMERORSRBR CIZBRI N TV RN b, B B
EOREMIZRED LWVWE L TWWA (David et al. 1999, 2000a),

ATSDR (2002) 1%, T, B hg~DZ2(24% 5 LOAEL % 147 mg/kg {AH/H .
NOAEL #% 36 mg/kg KfHE/H & L, ZNLANDOEREIZOWVTIE NOAEL % 939
mg/kg (KE/H & LTW5A, F£7=, a2 ii-S5< LOAEL =1 147 mg/kg &
H/H ., M 939 mg/kg (AE/H & LTWb, £7-, EU X, [AEEDOT —# % David o

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

AREFFHAES & LTI, 2,500 ppm LA E O 5Z X0 HEZ TR 0 38 A= R B0,
JIF Mo OVRE R BB NS NS BRI S M D R AR RN e T2 2 &b, ABR
ZB1F % NOAEL % 500 ppm (28.9 mg/kg IK&E/H) & HIWrL7-,

@159 BREHEERR (Tv k)

SD 7 v b (M, xfPFEHRE 390 JE, & 54 60~180 L) (2315 5 DEHP (0. 30,
95. 300 mg/kg (REH/H) OIREERE 51T X 5 AJERER (Bijt 159 H#) 2fTHi
775

300 mg/kg R/ H & 58 T/ & IRIE 2 & X 7o TS L OFE BE 5 (7
AT 4 v e lafE) ORAREMPED LI, ABRKGFELAETHo =, HHR
TSI Z 0 & RN AE L, FFRIBEIZEWEZREO b ORI LTz, £
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7o FHEEMOBAER LI L, WFEEITHEERAFIZOT TN L2,
BRETALNT, B EOR AN 950 AMLLE, 95 mg/kg (KE/H LA
FoBGECHEINL T,

EESIT. TFRB AR OREEDOFREN IZHWT NOAEL % 95 mg/kg KH/H &
Lice 70, 747 1 b Mo A 38 X RE R AT 00 73 ) S0 A7 ) i

(Peto et al. 1980 (249 ) ITBWT, AER MLV R (2747 4 v EMfufET
p=0.019. ZFMT A T 4 » b #IE T p<0.001) 2374 5 117~ (Voss et al. 2005) ,

ABEMFHAS LTI, FEOREEEORARHEMCE S ARKRKBRO
NOAEL % 95 mg/kg fK8/H & ¥l L 7=,

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

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

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

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

(1,000 mg/kg {KH/H) @ 28 AMMEAKGIZLY | METHF~LAF 2 Y — LK
MBIESNTWDN, TomMAL T 5 LIEFITH VIS ThH oo HEINT
VW5 (Satake et al. 2010)

b. Prar @ R¥#E~< 7 A % F L 1= DEHP 1% 5 5{B&
HiE a. @ Ward & (1998) (2 Xk 5D Ppara K~ 7 21Zxt3 % DEHP ORI
HRBRTIE, XY — A TFIEENBIE I N2 o7, 7272 L, 20O
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o5 6 »HTHY , BHERBRITIEI AL TWihoTz, 22T, BAM
~ AL Ppara KiE~ 7 A2%9 %5 DEHP (0.01. 0.05%) @ 22 7>H B DOIRER
BeHRERNM TN, ZORE, 0.06%HGREONTIER (FFHlasE . JTHE R,
NEE MRS 2 & ) DA RIT, Ppara KB~ T AD M 25.8% & BAEM D 10.0%
E0bHE< =7 AZBWTIE DEHP IC X 5 T PPARa 4t L 72 R BB IR TE L 720
RN 2 5 2 &85 S 7~ (Ttoet al. 2007) . 7B, ZOHRENX o)
FO—>L720  TARC |Z DEHP (2 KX 28D AVEOFFAL 21TV, £iLE T L—

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

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

2011) .

S 52, DEHP % 22 7> A [ 0.06%REF 5 S -8R~ 7 2 & Pparo KB~
U ADMERECIX, ~A4 7 a7 VAfEITIZB T 288707 7 A Ve
CHIpoTHY B L Ppara KB~ 7 A CIIAFEE O R AMFE N R 5 2 L2
R XN, £ BAM <~ 7 AD AT DEHP #5112 K% Cyp4al0 DI L5 Gkt
MEED 6.7 %) NHA B (Takashima et al. 2008)

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

Ito 5 (2012) (2 X V. PPARo-humanized (APPARa) ~ 7 AIZx4 %5 DEHP
DEBENFTAS5NTW5D, DEHP (2 XL 5 PPARo DHEIEMAL 2 i b S 75
Cyp4ald DB THDH L. 5mmol (1,953 mg) kg KEZEOKG LI-HLE. £
NENOBETRIOXT R L i3 5 & A~ 7 X T3 62 [50FHEN AL
T3, hPPARa ~ 7 A (t | PPARa EIFIL~ T R) TIIK 1.45F T, #FED
LEIX B AR D 05708 62/1.45=42.7T f5im o712, —F . T H D~ AZBIT DAL
K7y Ra 22 o2 /58K (CAR) OIEMALE Cyp2bl0 DFETH L &, BAEM~<
7 ATIIHK 5.3 %, hPPARo ~ 7 A TIEHK 16.6 5T, APPARo ~ 7 AD 575 CAR
BB TR 33 HBRENVEVWIMERBIEGELNTZ (CARICOWTIERIEA A%
ZH)

Hayashi & (2011) 1%, APPARo ~ 7 AT B4R L A4 DEHP 12 & - THE
WA HEIN & A AE AR RS N 2 5 2 & AW LTV D (AR 4 WA B AR
18 H H XX itt 2 B £ TIREFHRS) . APPARa ~ 7 AD I TIEE AR D 100
82 7- % PPARa @ mRNA 23 LT\ 525, DEHP (2 L % Cyp4alo D3EH
BT E AR L V5, R, BRI DEHP O£ 512 X - TREENY C i b
R ZUED R (TG) DK T, il 7 1 Y —A TG k% o378 (MTP)
O mRNA BHOBE TRV, Z b NIBIREOHE AR ~OBMHERICES LT
WA EL BN TWAMN, APPARo ~ 7 A TIL TG & O MTP @ mRNA F& L2 B4
WL FEER2 B RITEE I N TO AR, ZOoRBOEMIIL 2. (6) <&& %
A EMEDOERBE T > IZ50HE L 7o,

d. PPAR o JE{RTFRI7: DEHP D= EARZRICBEI 55 R
DEHP 2 X » TiEME b SN D & 7 T VimiEitis & LT CAR 37z i ST
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W5, DEHP (20, 200 mg/kg (AE/H) % 21 HEAEREO#ES LizFAER <~ T 2
& Pparo R~ 7 XD I T 28 BB OMENIMITICE D . W< Do it
)72 CAR ERYEAR 7725 PPARo FEIKAFRY QR BRI 2 3217 T\ H 2 & 3 6 )
[l oTe, £70. nvitrolZHBW T, ~ U AR T DEHP IZ X %5 CAR /&
51 Cyp2b10 D BLFHE N CAR ZHETHZ LICX o THHIEND Z LR RS
2o EBIT, b MIMREEEATMN A2 V=3B T . DEHP IC X » THEKFEMIC
CAR DIEMEIL T+ Th D CYP2B6 D3 BN E X iL7- (Eveillard et al. 2009a) .

DEHP (30,180.,1,100 mg/kg K/ H ) % 14 H RS O£ 5 L 721> C57BL/6J
<7 AZBWTC, BEEY RO T a7 7 A VOB M ToT-, £ORER. T
& ¢ DEHP #% 5-\2 X » TS %2 % 1) 2 85 7O K13 PPARoENEE - TH
ST, ¥ b7 1 b P450 BI5 D Cypdal4. Cyp2bl0. Cyp3all NiEE ST
0. PPARa LA 2 CAR. Pregnan X Z &K (PXR) #4 L7= 7 F U niEfk
EONIEMEL STV, DEHP II~AEICE 5325 Alas1 & ~LBR VT R
725 Rev-erba BRI bR A 5 2 72, 723, supplemental data (23T, KR
DI7AT 4y OB LEFRI T 7 7 A 0IZH DEHPIC L2 ERNHH Z &
NRENTWD (Eveillard et al. 2009b)

DEHP (200, 1,150 mg/kg (K&E/H) Zs@filfE 0 &5 LIz AR~ 7 2 Ppara
KE~T A, O CAR K~ 7 2Dz 72 B n 158 BLO M fE I fEAT DG R
DEHP | L » CEREME S BImF D K¥(~94%) 73 PPARaKFHITH - 72,
—J7. Cyp2bl10. Cyp3all K\ metallothionine-1 DY CAR {KFHITH 5 0
PPARo FEIERITH Y . CypShl. Gstm4 } ¥ Gstm7 Di%iE T CAR & PPARa
DO FIZIHEFO ThH T, TDOZ &, DEHP I3 - WHEOFIK T2 N
SRR EIENHLT D2 ENRENT BT Y b~D Wy-14,643 512 L %5 CAR
L OVPXR BEOBE T REO EFIXIZIEA LN -2 2 L vh . Wy-14,643 [
o ~LF X — AR L D b PPAR0EIRIITHY . £2TOULEFT YV —
LHEFERI N VLT LHREIC L SO WERT 200 TIE vz E2300>7- (Ren et al.
2010) .

DEHP 500 mg/kg K5 /H 2/ 0 #5- L= 4 #lEo SD 7 v F OFETIix.
fasEsE (FEmmiaz PR (PCNA) BErEMiasEm) . A AHR U 5—€ D (PLD) 1/2
&R 7 DI, PPARa. CAR, PXR OiEMAb K O CYP2B1 DI EH NS
r5i7-, DEHP IZ PLD OB AGEICHMEE 52212k, CARX PXR &
WO TN/ L OBMERMBEER %2 LT, PPARaIC L » THFEIND F7E
P& BT A ATREME S R S v (Kim et al. 2010)

E R TIECARDAT T A 7Ry T b LT Yy RiESHEBIC4A~5D T
2 N AIILZ CAR2 & CAR3 A4 U 5, Reference CAR 1V T2 ROfEE
MR THEFRIEEEZ AT 5 DI12x L, CAR2 & CAR3 OiEFMALIZIZY Hv K
NLETHD, b MFEIZE W T, CAR2 @ mRNA X CAR OLHEY D 5 HK) 6
~10%% 5 % (Jinno et al. 2004) , ¥V A, 7 v F kN~ —F& v FTix CAR2
IZAER LZ2WA, Bk OAFHII TlZ CAR2 28 CAR B B EM R DK 30% % 5 5,
DEHP (nmol/L L)L) X, COS-1 #ifa T CAR2 Z#:INAIZIEMEL L. & MMk

28



BRI T CYP2B6 & CYP344 D5 %I 7= (DeKeyser et al. 2009) ,
X 52, DEHP 7217 T/ < DINP T#% COS-1 #fijd T CAR2 & PXR % i®RAIZIE
MAE L. b MUMCEEEFIL T CYP2B6 & CYP3A4 275895 Z LAV R &SN
(DeKeyser et al. 2011) , 723, MEHP % 10 umol/L &\ 9 &R ETH CAR2 %
DI LNEHAL L 2> 722 &b, FH ST MEHP £V & DEHP @575
CAR2 Z{EMALT 2D TiL7eWn & B L T s (DeKeyser et al. 2009) .

728, BiRESTlX. DEHPIZ X 5 CAR OiEMAL & BN AMER 2 B O 5
MATETHLE FTHHBLI N TE DT,

Flo, ST F Y — ATHANI R AENIZE D > TEY . 2D Z &3 > W
DIFFE N AN D723 > TWBRIEEME D B D, ~IL A% Y — KBGERIL e-fos, cjun,
junB, egr-17¢ £ ® IEG (Immediate Early Genes) @7 v MFTOHRI % LH X
L2 LEBMENTND, 7y FOYMRET R Z AV 3256, MEHP 2%
INBHDIEG 238452 &, ZOfiiE PPARa IZEF L2 WRRICE D FES
NHLDOTHDZ ENyi-oT= (Pauley et al. 2002)

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

[E BE S ABEZEREES (TARC) 11X 2000 & DREfIZHB8 W T, DEHP @& b ~DF )%

IMEZR T NV—7"3 (B MICRTARNDNAMEICOWTHIETE W) IIH¥E LT, b
MZxtd %5 DEHP OB A ERENIHET 2124720, (a) DEHP 3~V A4
XY — LT DI DNA KSED A=A KIZ LD, T v F RO~ A/
HEELEIED; (b) 7v RO~ REHAW= DEHP O%M AMERBROSME T
TAULAF Y — LA N AR SRERl ST g 5 KDY (¢) B MEFERR
Mmoo DEHP %##%& T4 . DEHPIC&FE S vzt %u%@ﬂﬁﬁ*ﬁ@ﬂﬂm IRBWThH,
ARV — ABIEITHRE SN TTW W FICEE LT, B A LD DEHP
12K %5 PPARa OB K N~V A2 Y — ABIFEICE KT 5 RS AdlT e - IC B
9. DEHP 287 v F LN~ U7 AZBW RIS O ERE ER I A =
A%, B MY TITE LRV E w72 (TARC 2000) .

L2>L. 2009 £® Guyton H D L B = —TlX, PPARa Zi#&EMELT 2{bEHDE
2w <Tohy, Blomtt, o7 10 v 728k, BILA ML X Z2ETH
VA F T — AT~ ORI 72 BN 2 T, PPARa SN DO Z RIK L~ v
FX V=Ll EOMBEN/ NGBS L 52 DR ERISERNFET L L
75>$Fiﬁbéhfb\é L6, PPARa 73 =& MIt MZENPALI A7 E2HT-5 &
RN EW S FERRICHEMREIA RO 5 H E LTS (Guyton et al. 2009)

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

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

Fo, R EOB IR ZFMER L LT Yy AR T RIIBITHA =
vx— gy ,/Fue—3 g RBICHOWT, EUIZ. DEHP IZfED A =3 ——
va  NERIF R, Tee—va Y ERE U AFRICBNTEETHY . Ty b
JElg CIXEs W7 EfEam L T %, (EU RAR 2008)

DEHP O % Ot 0 iER 2 3£ I11-1 (27~ 7,

= -1 DEHP EHER#ER (DD ER)

R PO it A EHL . FATE
FEEHEE | FSTEHE
L HY
in vitro
LI RpAEE R ~ U A JB6 KB NA + Diwan et al. 1985
~ 7 A C3H/10T1/2 ## NA — Sanchez et al. 1987
HE 2F R Lawrence and McGregor
1985
~ U A RO A — Matthews et al. 1985
(Balb/c-3T3)
~ 17 A (Balb/c-3T3) + — Nuodex 1981f
(clone A31 cells)
7 v NRUE F R + Steele et al. 1989
F A =— XD A NS + Sanner and Rivedal 1985
& —PEL (CHO) #flfin
YT N AL — NA — Astill et al. 1986
I (SHE) Hija NA + Mikalsen et al.1990
— + Tsutsui et al. 1993
NS + Jones et al. 1988
Sanner et al. 1991
Barrett and Lamb 1985
Sanner and Rivedal 1985
Mikalsen and Sanner 1993
Xy v 7R | FTYA=—ZX LR NS — Kornbrust et al. 1984
fafla I = =4 | 2 —fHE SRR NS + Malcolm and Mills 1989
—va v
in vivo
AR T R SHE #f i + Tomita et al. 1982
f=ax—ar,/ | 7v & + Kurokawa et al. 1982
Jat—ray
3 L AEH)

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

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

F344 7 v (., %#E 8 L) = H\ 7= DEHP (0. 150, 500, 1,500, 5,000 mg/kg
{KE) OHEl, XX DEHP (0. 50. 150, 500, 1,500 mg/kg AE/H) @ 14 H K]
sl 1 B BR I B W T B REBL MR A5 5 (Functional observational battery) .
B R EBAERBR DT O, WIS MRATEI IR EII A LN R o 7o &)
HEEINTWD (Moser et al. 1995),

%7-. B6C3F; ~ w7 A Xk F344 7 v ki DEHP #ZHh2h 6,000 ppm it
12,500 ppm % JREEFH G- L7z 104 HF &M MFER (David et al. 2000a, 2000b)

TUIM, REEARRE, FREAR R N OB O MR A LI B v TV 2wy (ATSDR 2002)

ZD1E7>, IR 0~19 H HIZ DEHP % (0. 1,500 mg/kg, &M : 0.56% /LR
XUAFNLELE—RAFT NI DL VATV ANLEFY R X ) —/L (5:3:2))
5 mL/kg IRE/H Z 58l O 51472 SD 7 v b (K8E 3~4 L) OL4E 20 H H

DOREERFRRR 2 2D &, BGRETIIRER V72, Efffa v AT a—L, A7 4
IITY UNRENEN 383%., B4% E T L TERY ., IBEEAMET D IENRRIX
AEFIREIBE CHENRW S DIZ EBHEFICHAD LTz, Fatbadxdz @l 7
7% FUBBIZHOWTIE, IREREEIC LY &K 60% DD RO biv, ZiLEijEd
FRENRELD 2 EPERSINTND, HE DX, DEHP O ENERICLD ., IBIE
DODMDOIEE A X R v — NS5 2 L THRRIEED R ENE U 5 TREME 2 /Rg
LT3 (Xuetal 2007),

D REABEEHAR (THR)

ICR~w 2 (M, &t 4~70C) |2 DEHP (0 CefMBEE ; 2~iH). 1 mg/kg &
H/H) Z4EHE 8~17 H B M ONVpt% 3~7 HIZE &G L, RSO 2. 4. 6
BEHE ORE AT A2 B — X I AEEEM R S o Rk L 2 IR K VAR
/\E)irwto Eﬁkéﬁ X, MEREZ A9, A10, A8 FEHIRT LIC, FrI vk ek

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

BB T, RERFICEREOWA D, £7-. 2, 4 Bl CRMEXTEEOH
A, 6 Wi TIEAMMe s EE OB N & S iviz (p<0.05), HK F— 33 U fEEE
R IZE 1T 5 TH-ir OFREIL 2, 6 WD A8, A9 FEIKICB W TCHE TSI L, 6
HEEED A10 FEE TS L=, TH-ir == —12 > O#% 4 o A10 fEEk AL N 6
Wis D A9 fEIE TR L=, £7-. 4 B A8 f8I TIE Fos-ir = = — 1 U Hn
MLz (Wb p<0.05),

FZHE LI ZOBENS, RIBY ST EARBICK T 5, #iE S Twb DEHP
®» NOAEL LY 4£%u\ﬁﬁi0)!:ﬁ-v»} L7 DEHP &2 LY., BIER)ICBET
HHD R— 32 MEEiE = 2 — 1 O TH A/ OB NS & Z S,
PERREVE TEIE LwksZFn<e, TH 7217 T2 < Fos OIEMEL LT 5 2 & 23R

14 DEHP R DL EZ 1 &7k, % 551X DEHP 7.5 mg/kg RE/HFAY L 72 5,
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mEhnseELTWD, £, EEXMZE MRS (Attention Deficit /
Hyperactivity Disorder : ADHD) & B9 %5 & LTV % (Tanida et al. 2009).,
7235, Ghisari & Bonefeld-Jorgensen (2009) (%, DEHP /X in vitro (2T,
v NTFIEAE GHS fijao R RA LT AR E e macE LT, Y 3 — RF
n=y (Ts) LPTEHZBIVZRNATHZ 2L VWD,
AHMAFHESE LT, ARBIZ2HHKTHLZ &5, NOAEL 5% &+
HIZEITTERWEHW L,

QREMHREEAERUVHZTEISEHER (TVRX)

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

AR RS A R _Ob\f :t FEIR %, MEEICAH BT R - 7278, 0.01% %5
BED FrlfE CHAERKEMEEZ R L, 0.09% %580 FiiffT 4, 7. 14 HED
EFERMNMET LTV (W p<0.05), HHHIL, b 0Zbicix—EME
DT, ZOMHED DEHP # 51 X2 WEM O EGF~DZEITIZ E A RN
EHERILTWD, £72. F1 OITEIEEEIC O W T, FmiEm XS (surface
righting) (22T, 0.01% K& 0.03%&E 58D 4 Ao Fi i CTHEREIE

(delayed) B3 A B AL, HEKGENRH 7= (p<0.05), F7=. 0.09%&EGHD
7 H#R D F1 1 THE 72 ] (depressed) 23 A H AL, A &IKAFMED & - 72 (p<0.001)

FEOIIZDOZ Enns, BRAMOIH OBEIREMWIZ I T S IR ES) O R E A R
TP IER S DEHP %FENEEE 5 257249 LIk _XTW5, 72, KEKF
BADOEE Lo 7-E LT % (Tanaka 2002),

AEMAFHES L LTIE. HEHED 0.01%L Eo#5ic kv Fi ofTEIREE
BE\ZhT N BN Lo N2 0 h  ARRER O LOAEL % 0.01% (19.86 mg/kg
(REE/H) LML,

Z ORI, AR D~ 2 (58 12 DEHP (0. 0.03% : 0, 42~171 mg/kg
RE/H) ZIREKRSG L, 9l TEREED 2 WITREEER £, KOG58 & oxf i
T (MERE, A AHECRE 10 PE) Z A7l L., AZBCHE & R & %2 A2 RC A e O Fy 8
9 BHERIT 70 B F THkfe L TG L, SR AN F1 OMBRATEI~D R EN ]~ 5
Nic, BEREF OB T, Filf (14 Hifs) OKREBMAIH S 7225,
AT (FINEIRE. F1 OERESHELROZEE) 1 IAHA LN, Fo, <t
FER L LIS OB D Fr Tld, 1TENRERIE CTh D lFKITEI O D, KK FHE

15 E A RATENL 3 BB TR S LTV 2, 1 RBLNICERTER 2T 2, 1BE2EZ 2N
wAAT 1 2HEBADLAIEAAT 0 LS, AaT7HENERENT,
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BTN EICE TOZEN A LN, FHIE, WTnh DEHP & 5CERKT 5
HDOTIE R E LT 5 (Tanaka 2005)

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

BRI MREA~DOREIL, RO LT L CRE S NIREBMIC KT 5%
EHTVWDT—AbZWizd, KEMFGIAS & LTI, fibRagi e o0
DOHLIRABRE L TEZDIRZITHD LHEB LT,

(5) RER~NDEE

B6C3F; ~ 7 A|Z 6,000 ppm (i 322. M 394 mg/kg KE/H) XX F344 7 v
NZ 12,000 ppm (K 674, W 774 mg/kg (KE/H) ZREEH 5 L7z 103 @ HE N
AMERER (Kluwe et al. 1982, NTP 1982) . & U B6C3F:1~ 7 X 939 mg/kg (A&
/H XX F344 7 » MIZ 1,458 mg/kg R/ H ZRET 5 L7- 104 B MEREME %6
N AMEDFERBR (David et al. 2000a, 2000b) Tik., Wb g, SHE. Vo8
R B 2R 2T A 5 T2y (EU RAR 2008, ATSDR 2002)

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

(Fo LIS D 5ARBLOFEMA) Tix, MIgEE & O 22 58 0 F & O
9,000 ppm & 5-HED Fo RE <, MR EE DO A 3,000 ppm LU L& 5RO Fq ik,
Fol#. 9,000 ppm ¥ 58D Fi ., Folff CHEZR I N-L LT3, 1,000 ppm &5
HED T MERE o PoLiE B B0 K OY 3,000 ppm & 5-RED Fr k. Fo 1k oD i i 5 88D
I, REREDZEDTICEZEEINZ7D, BEU X, Z 0RO LOAEL % fifg~o
WIS X 1,000 ppm & LTCW5 (EU RAR 2008) .

AEMFHAES E LTI, AR EHEORBRCTCHL Z LD TDIRE
DORLE L THWSD Z S I3 ¢ &l L7,

(6) ARRRUVERER~NDFE
D104 Bt EHRAR (THX) °

B6C3F,~ 7 A (M, &8 60~70 UL, 4 Ffn) 21725 DEHP (0, 100,
500, 1,500, 6,000 ppm : &£ 0. 19.2, 98.5. 292.2. 1,266.1 mg/kg {AE/H ., M
0. 23.8, 116.8, 354.2, 1,458.2 mg/kg {KE/H) @ 104 #RIRET & G- 23T
biviz,

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

16 (3) O&IF LB
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26 (10 PC) (ARG R ORI . R FRICRRASUIE R R E 2 =3k 1
DIERWD B AVT-, 104 14 TrE. MR B O K I 338 S 7= [ED 1,500 ppm
UL Eo#ERE GHEBRE 3% 2% L. 1,500 ppm #5825 30, 95%) THAMM L.
R BRI DWW TIL, SR SUTTERE R H DA 123580 b v/ 11X 1,500 ppm L
Lo ERE GHHBREE 17%12%F L. 1,500 ppm #5825 48, 80%) T. k18
DsFRD B VT HENE 6,000 ppm £ H-EE GFHREE 5% I12%F L 60%) TEILE N
L7z (Wi d p=0.05), 223, F&. JIE, FEE, AR ORERICIZR S
R L7 B I3RS EE I TS (David et al. 2000b) .
ATSDR (2002) 1%, #53E B/ K O b 2o x| A5i#E M NOAEL
% 98.5 mg/kg A H/H . LOAEL % 292 mg/kg {AH/H & L7-. £7- EU(RAR 2008)
X, FEEDT — % % David et al. 2000b O IH:ZEEH TH 5 Moore (1997) D)
LZMLTEBY., HBEFEMNO NOAEL % 98.5 mg/kg (AH/H & LT\ 5,
AHEMFHAES L LTI, 1,500 ppm LI E O EEE O TR B O #akE  OFE %6 H
BORA . HMEORBTHD ., BHE RO FORKE - HWERE N LN &
6. AKiBRD NOAEL % 500 ppm (98.5 mg/kg K&/ H) LMk L7,

Q4%FE - HREEMHER (THR)

CD-1~ v A (MERE, *PREE 40 PT, & HHE 20 PT) (2 DEHP (0, 0.01, 0.1,
0.3% : 0, 14, 140, 420 mg/kg KHE/H ATSDR #5) % ZEET 7 H 25 IRA
hH L., 98 HiZHT= 0 52k L2 b~ v 2 & FE S H, EFAR N
Tz, BIEHEB X, MRE, HERZE, REAGT R, ARBAERLEOHA
BIKETH -,

0.1%HEREDOBEREHICB W TE, HAERMKEO LML, UMK TN
BB (p<0.01, 7272, HWIRROHBEFEEER L), 0.3%% 58 TITEIREN
AL LR o 1oy R ASELRS . Wil T 0.3% B G- REDfE & K REEOME, 0.3% ¢ 5
HEDOME & FRREEOIED R B FEBR DR A DTz, T ORE., XFIREERE o232k
R RRBICAH BTV, BRI OB CITAEIR A LT, & 57
HED B CITAE R, ARHAROK T, HARKEOHEMNB D L

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

INHOFERNSEE ST, DEHP (3l b A B EL2 5 2 TBY .,
BENMD~D 0.1% KT 0.3% 512X 0 . ABIKAFRNAEIR R K OV PERIFR DK T,
HHEROE R OHARO A 2523 &L L TWwWaD (Lamb et al. 1987),

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

ABMHAES & LT, 0.1% R GRECIEiRsR, A REEOERBAROIKT
NRD N b, ARBERD NOAEL % 0.01% (14 mg/kg (AHE/H) & HIkr
L7,

Hayashi & (2011) (%, Sv/129 B4R~ = (12 B oM, & AEOM: 14
~22 Jt) {2 DEHP (0, 0.01, 0.05, 0.1% : 0, 10~12, 55~64, 119~145 mg/kg
RE/H) ZiREERS L, %5646 4 W% ICFE 5 80 M2 2/ S8, iR
18 H B X3tk 2 H TL %I 5 F CREMWI~DHK G % ikt L=, tHIREW % 2
B (KBE 6~150) 1241, —HORETEIE 18 HHIC L L TRIEE O %
L., N0 oklgEE. AR BIRAEE, BEELOREEES
TR, b HOREI % 2 HICE&Z L., 4= D 0 BHimOKERE,
2 H#mOELFH AR L MEEELT T, 2 TOAEFIRIE KR OELF AR %2 & &%
L. gz Uz, Be R R OVE R O fa 13 ME BAL CENT S 7=,

FEMICOWTIL AR 18 H B & it 2 B ICRE J O 12 1 fin (F¢ 5B 4a1RF)
NHOREMENE, HEE RO, RiE To 4 HEORGHF B, R
Y OREIINEICEILIZ A O N7 0> 7= (data not shown) . #F4E 18 H H DRk
) Tl 0.1% & G-HE DA THRE L OMEREEIN&EMEEZ R L (p<0.05) . 77 itk
2 HOREMW) TIL 0.1%HG5REO A THRENEEZ 7~ L7z (p<0.05), AFifixhE &
WCITEERN L SN - 725 (data not shown). 0.1% ¥ 5 TIHAE 18 HH D
R E &2 L 7= (p<0.05),

WEMIZ OV T, 0.1% 53 TlIiais 18 H OfRIE R &L OV ELEIR R A D %
LA L, #BiEEE CE¥ESD) 13X fRRE 7.251.5 1I&xf L C 2.4+2.1, 4£fF
JEIRBIT R REE 7.241.5 12K LT 2.011.8 TH-o7= (p<0.05), 0.1%¥xX 5T
IR (3R) L. xFHREE 0.8+1.0 (10.6£13.2%) 2% L T 4.3£2.7

(61.5+32.8%) Tdh -7 (p<0.05), 0.05%LL FOFEHET 2 B0 EFH A
IR D U, %HHREE 4.022.7 126 LT 0.06% & 5-82% 1.6 1.9, 0.1% & 51f
N 1.4+2.4 ThHovz (p<0.05), MG 18 HOKE, AFEELK OB ER, 2 A
ORE K OFFEEICIE, MRS SR NGB RE LI AN R o T, 72
B. ZORERTIZ DEHP (XD BE~DOEED XA 1= A LffHZ B E LT,
Pparo K~ 7 A hPPARo ~ 7 AZxf L CHIAEZ: DEHP O# 5 %217->CE
V. APPARa~ v ATk, BAT &[RRI A AE A R0 K OSRIRIN =R 88 0 78
R HITED, Pparo K~ 7 ATIXZDO L ) BRIREM~DEZE T2 BERINR
Mol MELTWD GEIIX I 2. (6) <% : BAFEMROIERKT >IC
FLHED

AEMPFHAES L LTE, 0.06%LL EORE-T 2 Hlin D A17H A R 33 5
iz £t KRR D NOAEL % 0.01% (10~12 mg/kg (AE/H) & HWr L 7=,
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Q4%FE - HREBMHRER (X)) 7

CD-1 ~w A (i, %#F24~30C) |2F1F 25 DEHP (0. 0.025. 0.05. 0.10,
0.15% : 0, 44, 91, 191, 292 mg/kg KH/H) DOIEHE 0~17 H OREE#& 5-35R
MNAThI, ER 17 H HICWINAR, SECRIBE. EFER IR, AFEREAREL W
BRIROFREIZ O W TS LT,

0.10% LL_EFe 51 O BB AR E I H 23580 b iz, RIS\ T,
0.05%LL E#& G/ R R E (BIR, IREkZEm, M~v=7, &R - ®B2), O
M O EE OV R EE (WE OG0, e i o &Pl y 2 HE) o
HN2SZED BHAv, 0.10% LA BB GREIC IR UL K OSET B R o BN, B8R 5%
OB IRAREOKR T AR b,

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

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

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

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

FHLIX, v~ AR OHZKEIC X DB EEMEICEET S NOEL % 70 mg/kg {RE
/HE L, BHETOEFEMEDTREM: 2~ L TV % (Shiota et al. 1980),

ATSDR (2002) 1%, WY &I IRFET oENic k-3 & Z 0> NOAEL %
83 mg/kg A H/H . LOAEL # 170 mg/kg {A5/H (0.05. 0.1% % ATSDR #%)
ELTW5,

ABEMAFRAES L LTk, KARBROFEEEDN 1980 F & iz, TDI O ER
e LTHWD Z &3y c2avy &l L7,

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

1T < AKOT v b CTRMKLRRRZIEM L TBY, (6) @WICT v hEi#l
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AETEBIET S 2 HREBRA T,

BEMW~DOEELEIT, 0.06%EGREOBIATIIOWE% 4 B, 7 HOKERY

I ANHME A A3 5 B TAEDER D IR o T2, WWEIZ W TiL 0.05% 55
O F1OMAEFIET GEREEE 1 HAEMFREDZE) FERO1~4 HEOETH
M EF L (Wb p<0.05, Fo TIXHARBOLCRICHFEZES L), HTIEE
FH (early maturity) ORI DT 2MZHH 4L, 0.025% K GHE LV EO
Y

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

ATSDR (2002) &. HZAERI# O REINCES &, AE#EED NOAEL %
48 mg/kg {KE/H ., LOAEL % 95 mg/kg /KEH/H & LT\ 5,

AEMFHES L LTIE, 0.05%&E5I12L 0 F TOHAERETRELN 1~4 Hin
DIECRD LHANBH LN L, KkBRO LOAEL % 0.05% (95 mg/kg &
H/H) &HIWT L7,

OREEMHER (¥HR)

C57BL/6 ~ v A (M, %8 10 PB) (2381725 DEHP (0 GtHHBEE ; 22— 0 |
100, 200, 500 mg/kg KHE/H) ONRE 12~17 B O 5&HIFE 0 & 5R BN 1Thi,
SEIR 19 BHIZE W CTHRER W o EFRFE & O 3 LIk 2 BN LT,

EERGHOBERIEICE T, HEERAEN RN AGEZSEH ERE (Anogenital
distance : AGD) %GffE, JKiE PO GHHEEE 0%I1Zxt L. ﬁﬁﬁiﬁ:% 7.1,
14.0, 75.7%) MH iz (p<0.05), HiGRIEERHES H BRI ERN L, 200
mg/kg KE/HLL L ERETHE Th - 72 (p<0.05) . F 7= G REO ETERE G Tl
ATEFEET ORI B W CEE /R EE %%t#k%z%hfnék7/x7ﬁ~
V7GRN Bl BAn T (TgfB1) ® mRNA K OZEDZ 37 HORBLDH &
KAFNZ EF- L7z (Wi d p<0.05), F#& 5L, DEHP &5I2 LD Tefp1 @
FEL LS X0 AESERSE O3 K OVRE PAEH O Bl S O JRIE & BRE 2 RIS S
HEEBRLTWD, £7-. AFEEHOT R b — AEICHEEG L T\ 5 a[REMEIC
HE &L TW5D (Liu et al. 2008),

AHMFHAS L LT, &IEHED 100 mgkg (AHE/H UL Lo EIZ XL v | bk
19 H OHERRYIZ I\ T AGD #iffg e OVRIE THOBEMABO 6N &b, K
Bk D LOAEL % 100 mg/kg A&/ H & HIWr L7-,

CxEEHER (Sv k)

SD 7> FoFANR (M, £EE5VE, 3 Hiln) (23510 % DEHP (0 (xHRERE ; =
— /i) . 20, 100, 200, 500 mg/kg {AH) @ﬁ@%ﬁ%ﬂﬁﬂ&%ﬁ%ﬁrﬁﬁbm‘:o
%72, DEHP 500 mg/kg AH & %€ /LIRE (1.28 mmol/kg (AH) (ZHBWT, &
W TH 5 MEHP (393 mg/kg {£5). 2-EH (167 mg/kg {AH) 23 [AERIZH
BRI i7-.
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5 24 BERET% . 100 mg/kg (R ELL o0 DEHP # 58 Ik BRI E L LIZE
KAFEMIE N HEL L, v b UK OBEHE H EEKAARCIE S vz, [RRRE
{bix MEHP 5 THRO LN, 2-EH 5 TIERO N o T2, F1-.
DEHP # 52k 5&8/0 b U HIIa O BEFEINH] 35 5 48 REREIZ ICIZRIE L, =
D B 25 O MBI =R T BEEIC LR THBIZE - 722 &8, BI&IT > 7= 200
mg/kg FREEZGHRBR CHAINTWD, ok, &5 24 K% O DEHP & 58 0
MiFINERE ARV (FSH) BEICHBEZITA LN - 72 (Liet al. 2000),

ATSDR (2002) i3 4B %17 5 DEHP @ NOAEL % 20 mg/kg A% . LOAEL
% 100 mg/kg AE & L. EU (RAR 2008) % NOAEL % 20 mg/kg fK&E & L T\
2o

AEMPHAES L LTE, 100 mg/kg (RELL EOFH G LY | R TO R AT
Mlao HBL ROV R U IR OBEFEIGE N A -2 L Kk NOAEL
Z 20 mg/kg RE &l L7z,

QEFESHRER (Tv b)

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

DR FIRAE M T,

2,000 mg/kg (RE/H &K EREIX. 3 E COREHTIIBEENREEETH -
Tl DT — 2PN L IR o 728, 6, 12 Bl R ERE CIIE T A LR o7,
1,000 mg/kg AT/ H D 1~6 # s D 58 & W 2,000 mg/kg RHE/H D 6, 12 #
BHEHCTHBEEZEDIK TRAA LN (p<0.05), F7= 1,000 mg/kg KFE/H K5I
BT, HHESZ0 OB/ N Y MRS 1 Bl 5 TIE 35% A L7223, 2
HELL E O GRETIZELIT AL, —J7, 2, 3 B G- Tl R 23 1
gL, 6. 12 Mfn# 5BV TIE, 2,000 mg/kg (A B #% 56 & 8, K REH R,
KM a g L7 (Dostal et al. 1988),

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

F72 HED SD 7 v b (%8 50 UL, 6 Hin) (2 DEHP (0, 200, 500, 1,000 mg/kg
KE/A) 25 AN &E L, 8, 10, 11, 12, 15 HEO K S THIEIZHE 2
IEDIERG- Ot F344 7 » F18L 3HL L7238 TId, Al (FRR, BKEK,
MUV ED) (CRHREE E AR ZEIT A LN o 7= (Dostal et al. 1988),

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

18 ZF 5%, MIICSD T v hTIEAR<, F344 T v FE2HWZ LITHICERIZ R . BIERhRMN
BN E hof2 & LTV A,
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@28 4 BEMESHENERR " RULEBESHRR (Sv k)

M SD 7 > b (FEHWIMARE 10 U8) (28175 DEHP (0, 300, 1,000,
3,000 mg/kg20) @ 2 WM i 4 BRI O 05BN Th T,

4 JHf# 3,000 mg/kg 2 5-# Tl HIMEHATE (p<0.01) & OUFHEEH & (p<0.05)
DOIRME, FHEEMOMLE (p<0.01) (2 HEFRBROSZREHTHILE) BNA DL,
& O/NRAE AR DD KRR EE AR 2 O B LR ORI 1 HERD bivTe,
F M & IS G CINR OB 22 VB I o 22 fa 28 1 (4 B & 5Tl
STBHEDSS 0, 4, 10, 10 PE) 23, 1,000 mg/kg UL E#& 58 TR & 72 BHSHIN I A3
I Eﬂh?’:o (Takai et al. 2009) .

2 > SD 7w b (% 10 PE) (2 DEHP (0. 300, 1,000, 3,000 mg/kg2!)
%xmzﬁ%mﬁE@M%%%@Lfﬂ%7aaif&mhﬁb SV RNy -2
DAL, RBEUCIZIHEER GO SD 7 v h AW SL L2, 1,000 mg/kg PL E
FERETITENR 13 H OREMWREMEEAZ R L7z (p<0.01), 3,000 mg/kg %5
BECIX AR IRENM IR BRAEE D 10 PCizxt L 7 PCIZEid L7225, siEd, BRE KL
ERAIIRB R RICHEZII R -T2, T2, &R 5 CTRIGFEHOEE (p<0.01)
P BHIL. 3,000 mg/kg B E5RETIT ) 5.656+E8SD 1 H &7 . RHEHIZRIIEE
;22X Z O GHEZOAHBIEL (5/10 L) =iz, EHF HIE, 300 XN 1,000 mg/kg
WHRCRO bR L IERYIL, EE&E 4~5H) Nich v, FME
FICE KRBT WE L TWD,

T2, AR TITINERLAN OB L LT, 300 mg/kg L EOE S THHIEEK
KORFEEENENA ST 5 (Takai et al. 2009) .,

AREMFHES L LTI, HIEHED 300 mg/kg PL =051 X0 DR B RV 0K
Zef St IR R R OVFEE SN L 5= 2 L b, KB LOAEL
% 300 mg/kg & HIWr L7,

723 .Davis(1994) 12 X 2 R IGEM A EFH L 7=t SD 7 » MzkiF 5 DEHP
(0. 2,000 mg/kg (KE/H) ® 2~3 HEEMM (~12 HIH) OFHIRE O &5
BRClX, #EGHE42 DL 35 ILTHRIFFEMN YWD 4 HE2H 5~6 HEIZHEE L
Too F7z. [AER7R 1~8 AR GAER (KHIMAEE 6~9 L) (28T DHkRrAY 728l
22 L0, PR OEREME O/ N L fE T A N T U4 — (E2) BE K OUL
HEEERALVE Y (LH) BEOK T, Mg FSHIREO EA (Wb EE
HIZBWT, p<0.05) NBOHNTZ, T HDORENLEE I, PEINIC LB/
LH —U KT 22 & THERYEIN, Z2RRMEINRNETC L2 LRI EL
TW5,

19 AFEDN~DOFEIT (2) OIZF#E
20 FEICBWTCHEIX Imgkeg), H5REEIT O] SN TWE0HT, Img/kgiKE/H |,
Img/kgfi/H . Tmg/kg/K/H] OHBINTEXR2NWZ Enb, JRED mgkg] OFFLH LT,

21 JE 20 I [RIER
22 5 B X0 REWIEFERISUIEBIKIE S Sh TV,
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ATSDR (2002) (ZHERL B O/ NMAE &g E2 8 E O T 2 £ 5 HEIN ]I
ko%, 2o LOAEL % 2,000 mg/kg (AH/H & LT\ 5,

F7-. Svechnikova & (2007) (2 X AMtd SD 7 v~ b (%8: 10 P&, 20 H fn)
\Z DEHP (0 CeffE#E ; =— ). 500 mg/kg (AHE/H) % 10 HFHAEIR 0K 5
LB Ci, IPRERICHFEZIIAON 220, BERECIRIL T E2 R
K7 e A 27 a REORD (p<0.01). M LH IR o B HME 6 235
LIz Z & A L Cu\d (Svechnikova et al. 2007) .,

DX, WD SD 7 v b (%#E 10 VT, 5 i) (238175 DEHP (0 (of FEE ;
=), 1,400 mg/kg (KE/A]) © 26 @M GH 2 [B]) 0GR TIT, G
WZIEH 72385 B W OB . BIE IR ORE R O, BERBPIOIERNED 5
e (Wi s p<0.01), 7o, FBIGHHI O MG E2 §8E & OULTE FSH R 235
L (p<0.01), FHEARD FSH KO LH R & L Tz (p<0.05) (Hirosawa
et al. 2006)

AEMFHESE LTL, ZRH0RRITVWTNS 2 BERTHLZ b,
NOAEL ##ETHZ LI TRV Il L 7=,

O4%%E - REZHHER (SY M)

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

T EWNEEER S 72 100 mg/kg (RE/H BEGREORER BN CIX, MiE7 A F X7 1
YRR KON LH BEEEAS 21 His, 35 HEin TR F L (p<0.05), HEH T 17 4«
B LD T A NAT R UEAR (T4 T 4 v BEIEECY 72D | ex vivo) 1,
LH 3 . LH A 2 W GE 0O Wi 21 HEIZHED L (p<0.01) ., 35 Hifiin,
90 HislCABEEIT o T-, A2 L CTHEZE SN 100 mg/kg KE/H & 51
OREWREM TIX, MiET A P AT v CREIE 21 HEO AL T L7z (p<0.05) 23,
miE LHREICAEREZTHEDOONT, 747 4 vy el T A NAT v U EAR
t LH PO F )00 b T HEEIT R ) > 7- (Akingbemi et al. 2001),

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

F7=. D LE 7 v b OBEFEMEIHRIZEBWT 14 XX 28 H MI5E R 0 85315
NiThbhiz, LE 7 v b (#, &5 HH&58 10 /) (2 DEHP (0 (k&
BE: 2—29l) . 1, 10, 100, 200 mg/kg AHE/H) ZEEHRICHZD 21~34
Hiin, 35~48 Hilin, 21~48 Hiln IXHFEMICH =5 62~89 Himlcx G5 L, &
WZT7AT 4 v EMEOAT A RERIZE L TIRXL T,

BEHGONTHOKEGEMEORBRICEWTHARE, BRELAUOHBEERICAR
ZixH N7 o7, BEWRTO 14 HREEBRIZIB W T, 21~34 Hiiin & O 35~48
AT 28 5Tl Mg LH RBEXOMET A AT 1 U REICH B EITA
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biiehote, AT 4 v el T A F AT m o pEART, LH R T, LH #
ﬁﬁﬁw%ﬁmwfﬂ%3&48E#un@mMN@EUL&@2Pﬂ4H#um
mg/kg KE/HLL EOREGERHTHAD L, TOMTIIAEEEITRho7T-, Tz,
~48 Hiin 10 mg/kg KE/HLL EOFRERET, 747 4 » BHIfEIC Térmm
el AT v A FRikFEREFHE (173-HSD) OEMEK TR bz (p<0.05), F
FHIX, 20X AT A REREERIEEOEFEN, 7 Ra by v EADIKT
IR E LTS,

—J5 . BEEMETO 28 HEREB (21~48 B L) Tix. 10 mg/ke {K&H/H
U b oG EEciinyE LH BEEOMET A b AT o BENER LZ, 94754
v el T A N AT v UpEA R LH fFT . LH A 2 WiEGE 0T d,
10 mg/kg RE/H UL EOBRGHTHEM L, 1 mg/kg (KE/H 5 TIXAEZEIT R
Mol (WD p<0.05), FEELIL, ZNHDOT A RNAT o OMiETRE L
EERO EFIX, BEOLIMREHEIZLDIBDE LTS,
FHEMICHTZ2 62~89 HEO G CTld, &G CiyE LH #BE &K OULiE T
ARNATRUREWVRNCTAT 4y eMIROT A N AT 1 U pEEE&ICKHREE &
HAREEZTA NIRRT,

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

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

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

TIZHEAD) L (WO d p<0.01). 120 B 10 mg/kg (K5H/H 58 Tl
HEZI o7, 7=, 90 HEE ToORG CITMMaERE R 1% (PCNA,
Cyclin D3 2 T* G1, p53 (10 mg/kg RE/HEGIZIAEER L)) OB TOTA
T 4 v EfZ 1T 5 mRNA RBEL EF (p<0.05), FRE L EEY VDT AT
# v B HIREEEE N (50%LL ), 120 HECOT AT 4 v EMiED U F 7 AF
SUVEGARERM, R 1IN 0T AT 4 v BRI (40~60%) (W
Thb p<0.01) AHEEGHICHEWTHERE I, FF 61X, DEHP Ok 52
TAT 4 v e AOBEREFETDHLLETRTLOTHDLHELTND, 1B,
LH BEDOLEFITITIAT 4 v e MildOBEEKREZRET D2 EE2ENVRATND,
Flo, A8 HinE Com&Z G L b, Ml E2|REN A (K50%) L, 747 4
v EAMIEIC LD LHEM Fo B2 AR (T4 7 4 v EMIaEX4720 . ex vivo)
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DIEEAN (RRREED 1.5~2.5 f%) L7 (p<0.01), LH #2372 W54 Tl 10 mg/kg
RE/ARGIETIE B2 EARICAREZEIT 2o 7273, 100 mg/kg (KF/H & 58T
IEEEIN CREBRBE DK 2.7 %) A B2 (p<0.01), 100 mg/kg K/ H & 5T
X747 4 vefilao T e~ —8 (T Rar s A bl o ~EBd 58
#) Bzt (Cyp19 ® mRNA #ElH BA LTz (p<0.01), —J57, 90 Hifm

EFTORELGTIE, MEGHEEL T AT ¢ v EHilRIC L5 LH #IPE O E2 FEA R
I (p<0.01) L7zizb b b3, Mg B2 IBEICAEZIT 2L, EHLIX
TAT 4 v eMlagoEnERETHLOLE LTS (Akingbemi et al. 2004)

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

F72. Parks & (2000) (2Xk %, SD 7 v (. 4~5 JC) (28} %5 DEHP
(0. 750 mg/kg (RH) DULHRE 14 B~ g 3 H O gl #0530k T, KR
BB WTHEROT A N AT a A (ex vivo), BEAKORNEHF DT A F A
T REORAD, AGD EiE, HBEREERD. 747 4 v e MREKOEN,

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

OEEHEEHAR (Sy )

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

R BEDTE T IX, RHRBECAE iéﬂ?iéj 41.5+FEWEREE (SE) 0.1 H THh - 7228,
10 mg/kg A HE/ B H5RETIIA% 39.710.1 H THEICHF <. 750 mg/kg K&/ H
BEGRETITA% 46.320.1 H THEICEN->T-, 10 mg/kg KE/H & 5H CTIIAR
ELAOREEENEML, MIET A AT U BEN EF L2 (p<0.05) 23, 750
mg/kg RE/H B GRECTIXAE, BRER, KO REENHD L, M7 A b
AT CEEMETLE (Wb p<0.01), 72, IiE LH EBEICHEEZE T A
ST, FTERIKICBI2EEERSLVE BV T a=my MEIGFEART v Rl
VRFAREBEL T O mRNA BB L~/ BB A B L7y o 72 (Ge et al. 2007),

AHEMFHES & LT, KARBRITH &SRO X H & EN A EY) T
HH7-8H, NOEAL R ETHZ LIXTE W L7,

D4 EHEEHRR (Sv k)
SD 7 v b ULE 7 v b (M, #R2K4HE 10 L, BEFLYL) (2 DEHP (0. 10,

2 (2) ® (7 v b)) LFELCHAR
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100, 300, 900 mg/kg (A&E/H) 73 22 Hin/ 5 56~58 Hils (6 VC) XX 98 H il

(4p8) FomiilRgnHELan GRBRO), £72. SD 7 v b (K, F& 58 16
Ut BEFLYE) 2 DEHP (0. 100, 300. 900 mg/kg {K&E/H) 7% 23 Hip 5 43
~44 A (BFEHFIT) (8PE) XiE 63~64 Hin (BEFEWIE) (8 P8) £ Tl
Rogsshz FRBRrO),

ABOTIX, 2FWoEEIck Y LE 7 v b 300 mg/kg KE/HLLE, SD 7
v MiE 900 mg/kg RE/H O GREICIBWNT, ALRASBED B2 FaHE & U= MRk
HOBRENRO SN (LE 7 v b Tl REE 839.4+£0.6 HiZx L, IKAEND
41.6+0.8,46.00.7 H.SD 7 » F TIERIREE 40.420.7 HIZK L 43.0£0.7 H,
WD p<0.05), 56~58 HiDOFIKTIX, BIBEEN LE 7~ h® 900 mg/kg
RE/H TOAHRBENM L7 (p<0.05), 7 > K a7 ARIFIE O AT R A E ~D 2T
SD 7 v b TCi%, 100 mg/kg {KE/H DL LG RECTRIN RO E &2 L. 300
mg/kg RE/H DL B & 58 TR B K OWL I 2645 - BkiEqn A7 (LABC) @, 900
mg/kg RE/AKGHETHEL O U R—ROEBEERBAD DA LN, —FH LE 7 v
FTIE, 2O LI BREEEDOMEIT L VEET (7770, BISLIRO R &R X
900 mg/kg ARE/HE D), LABC E U R_R—ROEEIZSD I v F kv —
BRI N B 721F ), 900 mg/kg AR/ H 51 CIXAIE & 5
ODEELHED L (WIhd p<0.05), F7mBRAAMREMICIE, WAL E D 300
mg/kg RH/HLL L0 GHE CRBEAME MR BRI ERZEME R OB IR ORS 1
NS n, SD 7y hTCEVEETHH-7Z, 98 HENOHKR TIX, SD
7 v h® 900 mg/kg (KHE/H &% G-HETO HFE R KL O H EIRE & O WD (p<0.01)
SOREREERA LN, £7-. 56~58 Hilin, 98 Hiin & bifiiET A b AT o i
FEIXM R & A EETHEO LT, Mg LH REIX SD 7 » k@ 900 mg/kg &
H/HESHETHEM L, (p<0.05),

RBRQ@TIXeE O 42 HiE COUESBEORRENBILZIC LY | REEDSE
THRLEELTSD 7 v MBI % 900 ma/kg A/ H £ 5.7 0> A1 52 43 Bl D W 4E A3
Rl S L7z, 43~44 HIOHM TIL, &R GHTRIBE EEICHDDBRO 5z,
AFEERBEICOW TR, &FERETH v/ 3—RIZ, 300 mg/kg (K5E/H UL EOFe 5
THEH, ¥5%E. LABC 2, 900 mg/kg fRE/H $ G- TR ERICEEMD B A5
=, 63~64 AEOHM TIX 300 mgkg KE/ AU OG- THR LKL
LABC |2, 900 mg/kg (RE/ A HF GRETH v N—R, FR, BRIz, BRIEICH
HEWDONA LN, 43~44 Hifs, 63~64 Hiin s b, MIET A M AT 0 U EE
ICHBEZNRED BT, MiE LH BEX 900 mgkeg AE/BRERETHMLT-

(p<0.05), FEHAAFATICEL DT A AT r U pEAE (ex vivo) 1. B MEEMEST
T RFhary (HCG) #liE T, HCG FEMN 2 WG EDWT s, 43~44 Hip T
1% 300 mg/kg KE/H L EOFHHE, 63~64 Hili Tl 900 mg/kg REE/H £ 5-7f
T (p<0.01) L. ZoOMICHEZEIT R > 72 (Noriega et al. 2009),

ABEMFHAES & LTI, 300 mg/kg (ARHE/A LI EOFHIZ X 0 AR E O EE
WD, R« R RO FE B R VB BERIE N A D2t R
B> NOAEL % 100 mg/kg {AH/H &4k L7,
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QI3 ERBEAESERER (v ) ¥

SD 7 v b (e, 48E 10 PT) (2817 5 DEHP (0. 5, 50, 500, 5,000 ppm :
HE0, 0.4, 3.7, 37.6, 375.2 mg/kg KE/H ., M 0, 0.4, 4.2, 42.2, 419.3 mg/kg
RE/H) © 13 BB G- RERDMM T,

HEZ ~ MZBWT, 500 ppm &5 HECTHE BV b U MO D Z2 28 PE D
5,000 ppm FHRETE/LV MY ML O ZERR A M &~ 5 FE ORI O ZEHE AR
W 5317~ (Poon et al. 1997),

ATSDR (2002) X OPEU (RAR 2008) 1%, fHE2ZD NOAEL % 3.7 mg/kg
{KE/H . LOAEL % 37.6 mg/kg (K&E/H & LT\ 5, 7=, EAE5E4 (2002b)
TIE, MR EMEO NOAEL # /L b U Milazefa 2z £S5 < 3.7 mg/kg (K&
/HE L, TDI OB HIZHW TS,

AHEMFHAES E LT, ARBRIL, RABRREHI#EUTHL b0, FEREL R
U MR ZE R ZE M D I T AR - R AR AR T A Z L IXNEETH D Z L6 TDI
FREDIRHLE L THWS Z &3t ¢y &k L7,

@103 BEFIRHESEHER (Tv k) »

NTP (2 & W DEHP O3 A Br F i S iz,

F344 7~ & (MElE, &% 58 50 PC) (2 DEHP (0. 6,000, 12,000 ppm : X
0. 322, 674 mg/kg {K=E/H ., M 0, 394, 774 mg/kg (KE/H) % 103 A MIREE
HL7EZ A, 12,000 ppm HEGHEORET »~ b CTIXRERERE A L, i
BN L2 (p<0.05), £7=. 6,000 ppm L EOFEIZ X FAEKFER
M B s Ko OV ik oD B M B 28 S i A B o BB N 23 7« & 2 7= (Kluwe et al. 1982,
NTP 1982),

ATSDR (2002) 1%, E5E#FMED LOAEL % HiE 2% 1c S % 674 ma/kg
RE/H & L7226,

AEMFFHAS L LT, 12,000 ppm #5112 XK 0 EME OZMEREINL TWD
s, KB4 EYED NOAEL % 6,000 ppm (322 mg/kg (AE/H) &
L7z, 728, IEKHETH 5 6,000 ppm LA EOE 52 X 0 BN 72 g o i
R PEZE BATAR B OHEIMMN 2 S 2 L vh . KRBk LOAEL % 6,000 ppm

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

@104 BREHEEHERER (Sy k) Y
F344 5 v (MR, &#E 50~80 JT. 6 HiEh) 12317 %5 DEHP (0, 100, 500,

24 (2) @& F LR

25 (3) QLR URABR, ~UATHREBRE LN,

26 Table3-2 I2 LD &, 2 EfED LOAEL @ 5 5 Serious & STV 5 EfE, 2 322 mg/kg AR/
HORHE L H 52, NOAEL 7> Less serious 72 LOAEL 7>, HZkE L7,

21 (3) @&FULAER, ~ v ATHaBRE FEh,
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2,500, 12,500 ppm : &£ 0, 5.8, 28.9, 146.6, 789.0 mg/kg /A=H/H, M 0, 7.3,
36.1, 181.7. 938.5 mg/kg {KEH/H) @ 104 HEFIEET& H5RER TN T,

104 #HfH 500 ppm LA &% 53 o i M oo Bk 1-E 23 F E Ik E LT
L. 12,500 ppm #&G5-# CHREREEORD N A O, 78 H H O Jn B 718l
2B W, MRS TAEIT 12,500 ppm FEG-EE T2 (10/10 PB) (ZFRO LT
23, 2,500 ppm FHERETITRRD SN -o72720 (0/10 L), FH S, 1048
M 5% 1238 H 7= 500 KO8 2,500 ppm #% 5. CoOEERSE1iElZ. DEHP # 5
XDV LAEBLICEBRLIELDO THD Z ENREBEENS E LT, T2,
12,500 ppm & 5-FEOKETIIM FEAK D LEZ5HMM (castration cell) DN (ki HR
A 1/60 PCIZ %t L 30/60 PE) | K 5l A i oo kD Cof R > 5 59/64., 45/50, 50/55,
60/65, 20/64 JC) A LT (WTiLh p=0.05) (David et al. 2000a),

ATSDR (2002) %, el EICEK S &, AfE#EMED NOAEL % 5.8 mg/kg ik
#/H. LOAEL # 29 mg/kg (AH/H & L7=, &= L C., #EEIENERICEEE L2
HDOTH D AREMHICONWTE KR LoD, 2D NOAEL 5.8 mg/kg (AHE/H IC S X,
RHESEFREL 100 (FEZE 10X ik Z 10) =MW TEMH: MRL % 0.06 mg/kg (K E/
H& Lfb\‘éo

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

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

GERESHRER (Tv k)

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

5,000 ppm L E O G TITARE, ., MR LK ORI RO B &2 H &K
FHIZIK T L7z (p<0.05), 20,000 ppm $&5-8E CIIAEME ZMm OB I, B
O E A 'R, R RO T RE L OSEBREOIN T, EREREE O 10
Mzt T2, £2, ABEEITRVWA, METOT A 2T P, LH &
N FSH #INOMEM A A BTz, IR, JEER OEAENS TR, WEimo 1 H
W DN T Bl O EREICH B ZITR O 62> 72h, 20,000 ppm 58T
—MEM -0 O HAEREREAD L (p<0.05), £7- Lt Ol #%. 65 Ho[El1EH
MZBWHET v b (58 16 UC) % [FAE7e 1L CTIER G & 22kt S 1 53R
HEATONTD, FE DT TOREIZOWTHSN ITESICEE L & LT
% (Agarwal et al. 1986) .,
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EU X NOAEL Z 55, R EEEK ORI RO EEK IS X 69 mg/kg ik
#/HL LTW5 (EURAR 2008),

AREFFHA S & L CTiE, 5,000 ppm VA EBGIZ L0 KR, B EARK ORISR
DEEOHAEERFENRIETRALNTZZ &, KRB O NOAEL % 1,250 ppm

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

®2 L5 - RESHEHRER (Tv )

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

BEIZ OV T, 0.5% L EOFGRECTEEEDOIK T, 1.0% & 58 CAREE
INENHIAFRD BT H (p<0.01) . HEHRFEEREE O EFHFRIE~DOFEIX A D
Nighotlz, F1IZBWT, 0.5%H 5 CTHARISELHI M (p<0.05) L. %t
FERE 7.80% 2% L. 0.25% &5/ 5 857, 21.40, 19.52% Th-7-, 1.0% 4
HRECT 1 HOERENMEMEE R L7 (p<0.01), LU, BAHIR., YIthegH, MR
TR, R DS DREREICHEREIZRL ., BRESH~DOEEIIL LT,
T2, FiOAE Fo DFREIZHHEBITRO O NRhoTc b LTS,

EH DX, BB LD F 80 2FEE ISV T NOEL % 164 mg/kg (£
H/H L L, F344 7 v 2T % DEHP o34 M 1%, 313 mg/kg (A5/H DL
DGR T 2% 58/ (GFIE 0~20 H) KROHAR BHICRE S, 2Ll
M (4~128 ) T2 EREICBWT, Wik DA AFEE L BIZE SR ) -
7= E L CTuvsd (Price et al. 1986),

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

AHEMFHES L LT, 0.5% U EEGICL Y Fr HARTEOHAER DT RD
IR ORE OB EIR TR A LN Z &b, ARl NOAEL % 0.25%
(164 mg/kg IAHE/H) & HWr L7,

OD4GE - RESHSR (Sv k) 2

F344 7 v b (M, %8F 22~25 JC) (28155 DEHP (0, 0.5, 1.0, 1.5, 2.0% :
0. 357, 666, 856, 1,055 mg/kg (AH/H) DOIEIRE 0~20 H OIREFHK G- BR 2N T
biv, 4z 20 HIZHRIE DAL, lE. BREICOWTHZE I N,

BEIZ OV T 1.0% 0L BB 53 CREE MG 2, 28 55 CHax &
OVFE B B O BE N 2N H SR AT R D B vz, 3 DI EEO AN DU
T. DEHP I HFIgIcB W TIThbN D Z Enn, D 7a < &b —ERId s K
E2bDEHEE LTS, EY72 0 OIRRIE K OBET iR R A B AR
ML, 2.0%FEHETIIHEECHEML TV, £72, BIEOEKREN 1.0% 2 Lo

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

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

ATSDR (2002) (IiEEAREKMICES&, NOAEL % 357 mg/kg R&E/H .,
LOAEL % 666 mg/kg K8H/H & L C\W5, £7- EU 1%, RkE8M I O3 4wk
® NOAEL # 357 mg/kg {K&/H & LT\5% (EURAR 2008).

AREPAFHAES L LT, 1.0% L LD B 5 TR IEOEEE & OREh) O R F H N
MEN SN2 Enh, KB NOAEL % 0.5% (357 mglkg (AE/H) &
Wr L 7=,

B4%E - RESHEER (v M)

Wistar 7 v b (M, %8t 9~10 JC) (23517 5 DEHP (0, 40, 200, 1,000 mg/kg
RE/H) OEIR 6~15 H O mifil#e O £ 53R To4, iR 20 H BIZIBRE~D
AN I,

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

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

(p<0.05) WA BHILT=DS, 200 mg/kg R/ H LN OB GRETITHZITR D b e
Mmool LTWn5D,

EEOIR AR IREORD KOG R E ORI I I ~DOFEIT LD D
ToH5HA., 1,000 mg/kg KE/H O DEHP ([T O @S EENSH S L L, M
fiE1X 200~1,000 mg/kg (KH/H OMIZH 5725 9 Lfim L T\ 5 (Hellwig et al.
1997),

ATSDR (2002) &% £ NOAEL % 200 mg/kg /A#/H . LOAEL % 1,000
mg/kg {KE/H & L, EU (RAR 2008) & F4Aw M, HNEEED NOAEL % 200
mg/kg KE/H & LT\ 5,

A& & LTIE, 1,000 mg/kg R/ H G512 L0 REWICEB WD TIFAD
FEEOHEINE I FEEEORA D, RIBIZBWTAFERIEZORA . IEIEAE
HARAE, B - WK O Z BN, AT O & OVELIEIE DI A b v Z
&G ARBERD NOAEL % 200 mg/kg A HE/H & H]Wr L7z,

458 - RESHHR (SY F)

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

IR 21 HEOREWOKE, HERKOFRERE., RE oMk, HEITEhY
DIKREICHBEZIT -7, 750 mg/kg MKE/EI&EH#W& IEEh D AGD HEAE A
WO ATz, 100 mg/kg RE/HLL EERGHCHREERERE, RIELZ7 47 4 v efilo
B OEEN D LTz, £, B GHETIA 7T 4 v E RO EEN A L, H
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f 6~30 5757 7 A2 —DEIGNHM LT, KMBEOT A N AT v U REX
10 mg/kg A E/H & 5RETHIIN L. 750 mg/kg R E/ H & 5B THA L=, & Ofth,
FEHRIZEIT 5 mRNA BB LILTE Y  FH O IL, c-Kit ligand B 1 (Kit)
FOA AT R ERF 1 &5+ (Igfl) @ mRNA @ 10 mg/kg K5/ H &5
FECOMEM, AMFEHMEHE K &7 (LD © mRNA @ 750 mg/kg IKE/ H #% 58
TOWD N LT RICH ST 5 HICE A LTS, 72, 750 mg/kg KH/
HEGHETA o A VEEIR- 3 Bin T (Unsl-8) KON Kitl ® mRNA /0 LT
VW% (Lin et al. 2008),

AEMHFAES L LTE, 10 mgkg AHE/H TALNTEHEREOT A NAT v R
FEDFHDEA KT 100 mg/kg KE/H THLINTZTA T 4 v B ~DRENE
ERETH D L ITFHETE R &k L, 750 mg/kg RH/ H $¢5-12 L 0 HEVRENY)
D AGD 28  B T = & i AR O NOAEL % 100 me/kg A/ H L 4
L7z,

7. Song 5 (2008) (X%, Kuming ¥ 7 A (M, %8¢ 10E) ~o DEHP
(0. 100, 200, 500 mg/kg AHE/H) DN 12 H B 25401t 3 H £ TO M|
ROEGRRTIL, 28580 5 B 15 Ao RERE ORSE T, KIEM
NaDEVE, T4 F 4 v e MlAOHGE, Insl-3 ® mRNA OB LN, EH
Sl B OB TR ARE T 2 Insl-3 BB OMEIN . DEHP 2#1C X 5158
BHRASI ST AN =X LD DO TIE RN EHEER L TWD, Bl &z
HEALE ONGES 16 H Olff~ T AR LHBEEE L7747 4 v MO in vitro
R TIX. Insl-3® mRNA 3 8L1%x DEHP #:47 T CTi/» L 7= (Song et al.2008),
723, Lagué & Tremblay (2008) (%, 35 Hiind> SD 7 v b D HEEL7-F4 7
4 v e DEHP oGt < 5 MEHP O fF FTF A AT v U ikEM D
Insl-3 DERENIHI S NS Z L2 8HE L TV 5b,

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

ZD1%7>, Saillenfait H (2009) 1%, 44k 12~21 HIZ DEHP (0 CkREEE ;
AU —73), 500, 625 mg/kg (KE/H) ZiEHlIRE D& 37 SD 7 v b (M,
KEE9~120) OB CIE, MK EGHET 1 BEROAGFROMED (p<0.05), 625
mg/kg RE/HBEGRET 1 HEOREOMKME, HETE CTix 500 mg/kg {KE/H #
HEEO AGD fEiHE (1 Bip) . FLis UIFLEE &2 Fr o EREI A AHEIN L7 1E 0, m#
HREC, JRE TR, RRKEE U RIKE R, RS O AR O RH 03 8l
BINTEHRELTWAD,

AHEMBAES L L. ARBRIIEHEORBRTH D Z Lovd, TDIREDR
LU THWD Z ST &l Lz,

QOREEHERE (Sv k)
Wistar 7 » b (M, &8 8 JC) (281725 DEHP (0 (fReRE ; =2—23i1) . 10,
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30. 100, 300 mg/kg KE/H) DR 7~21 H O 5RO & 5 R T, IF
BE 21 AICHERRIE DR O T,

300 mg/kg (KE/HHEGHETHEROT A N AT v U REEKD ex vivo TOT A K
2T a U EARNED L, MEET A N AT o U EEICAEBEREIT R o T, B
FLRRFAIBA BV T, 100 mg/kg A/ H DL B GRE CAGEMMIR O 28 M Cis /s
e ~DERNL, MIRBEEIN, ZEMIal) 234 5, 300 mg/kg R/ H & 58T
T b Y MRE Dz, BiEEE R LT T 0 v B T A X — 5%
SNz, £72. 300 mg/kg (KHE/HEGHOBEICE T 5 EE RT-PCR TlE, X
TuaA REAIZBEDLD AR Vv —% 5K Bl (SR-B1), A7 v A NEAGNE
FEZ N7 E (StAR) ., RIERINR OT P EUZAKR (PBR)., v 7 A
P450scc (CYP11A1) DB FOENZRAERTH L AT v A REAKF 1 (SF-1)
oA, R TEICED D Insl-3% O mRNA BEHENMET L TR ., Gk
B, 747 4 v efildd STAR, PBR, ¥ k7 v A P450sce X OB
K PPARy O BLNK T LTz (Borch et al. 2006),

AREMFHA S & L CiE, 100 mg/kg K HE/H UL EO &5 CHEG IR B 1T 25 A 5H
O FRIEAD A N2 &b, KO NOAEL % 30 mg/kg (KH/H &
WL 7=,

F 72, Wilson & (2007) (2L %5 SD 7 v K DY Wistar 7 v b (M, &R #ME
£ 17~30 L) (28175 DEHP (0. 750 mg/kg {KHE) OHFHRE 14~18 H D@l
A5 Tid, MR e bEGHOBEEEMICB VT, AGD OFifE, MERD
Lo ST FLEREL O HE NN & Y 120 H i OFFR S F5 W C FLEEE 7% O BN, BEAR R ST R
Fi5E, LABC, R M OEHE ERO TSR QNS R B EIR R O BN N #I£2 X
ni-. £7-. DEHP O AR ZRIC L 5T A M AT 1 KO Insl-3 D mRNA %
BLE~ORBLEHH57-%, DEHP (0, 750 mg/kg (AHE) Z4L4R 14~18 HIZ5#®
RO &G L, 40k 18 H B R &M (£ RFEHE 4~60) Z HWT, KRR
HNFIRO NI, TOFEER. Insl-3 ® mRNA BEHEKLNT A N AT 0 U EEAE

(ex vivo) WA DFRO LT, RBEH HIX. DEHP 5O HFEIZ) b 5T,
InsI-3SmRNA BEL&IZ SD 7 v O R %L, R4V T A MNATa P
'Y Wistar 7 v RO EFNRE o722 LA LT D,

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

Vo 5(2009I2& 5, SD 7~ ~ (M, & 8IL) (231725 DEHP (0 CxfF#EE ;
Z— ), 10, 100, 500 mg/kg (KE/H) OIENE 11~21 H O5&HI#E O B 575
TIE, R 21 HH MR (BEEREM 4 PL6) 128V T 500 mg/kg AR/
A& GREORE, MiE7T A b A7 v v KO LH EBER D (p<0.01) Lz, —HF,
B OREMW) I H1F7- 63 HlmOMEVLENY) T, 100 mg/kg (KHE/H & 5812 AGD
DOFEE. 500 mg/kg R/ H & GHETIX 108 72 0 OFLIE SUTAERE O8N, JRiE
T (23 5], 100%) K OMEEFER (4 61, 17.4%) BRHHNTZ, £7-. 10 mg/kg
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RE/H BGREL O 500 mg/kg RE/ H & G-RE TR T ORE R OVEFEDMET L,
PREGRETH FOEEBENK T Lz, ME7 A NAT 2 L ONLH BEICHEZE
L7 otz, 7ok, iR 21 HH ORI EOEER RT-PCR Tix StAR,
Cyplial, 3B Kb AT v A FHi/KFEHEFE 1 Bia Tt (Hsd3bl) mRNA O¥EH]
75 10 mg/kg R E/ A GHEOHBA Lz (p<0.01) (Vo et al. 2009).

AHEMFESE LT, ARBRIZIET LB EOHEMBEERNRHTHDL Z L
N5, NOAEL #ET H Z & IEREYITH D & W LT,

QAEFE - REEMHER (Tv F)

SD 7 > I~ (M, #5#E 5~8 L) IZ&iF %5 DEHP (0, 375, 750, 1,500 mg/kg
RE/H) OFEE 3 HH DA% 21 H ol 0 #5358 T, 750 mg/kg (&
FH/ AU EOEEGRIZEB T, BEWOIEIE 20 B B £ COMREE NG, RE#Y
DEFROEL TR iz, HERENM) TIL, 2% 58 CHin U FLIED @)Y,
750 mg/kg (AH/H DL ERGHET AGD (A% 1 H) O#HE,. 1,500 mg/kg A/ H
B CUEOBERENEM L=, 21 BB, 63 B XX 105 (~112) HDH)
2 ClE, 750 mg/kg (RE/H UL EOR G CRBIMICHO- 0 KRR R LR, B5E,
AN RO EEMET L (105 HEOWEERIIAEZAEZ L) HBE RO 75069
b (63 BHR) . BTSRRI RO AR L O ZEE (21 BH#ER) OEMMNRED 51
Too FTo, 77 Bl OBIEIZB T D AEITENIANER TH Y . FTH 1,500 mg/kg
RE/HBEGHO~ T T 4 TRHEENMIT U, MEREW) CIE, 580 AGD,
JEEBA B S AEIFAE ] & TOMIMIT S BB & AEZEIT R > 7225, 1,600 mg/kg
RE/AMECHEMOREOKRERELN AN (WIILh p<0.05) (Moore et al.
2001),

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

AHEMFHES E L TE, ARBRIImEsHEoRBRTHL Z &b, TDI R
EDORPLE U THWD Z L3y Cav W L7,

Q4%FE - REEMHER (TY F)

Andrade & Grande & ® KA Y OWFSE 7 /V—T7 1%, FEFITIRH EHiFH2% &
ie DEHP % 7 v b O4ER K O AL M mmGRe 0 B 5 U, 2 ORBRE 2 85k o
dmE L THE L TWA (Grande et al. 2007, 2006, Andrade et al. 2006a. b.
c)o

Wistar 27 v b (M, %HE 11~16 JC) (2 DEHP (0 Gef BBEE ; % 4E427H0) L 0.015,
0.045. 0.135. 0.405, 1.215 mg/kg R=E/H (UL L, RHEHP) X% 5. 15,
45, 135, 405 mg/kg AEH/H (UL L, @M EHEH)) 240k 6 B H2500% 21

29 Grande » (2007) (2 X+iX. Koch & (2003) N#RE L7-—#A97 A Y NOHEE— B ERE
DO FYAE (0.0138 mg/kg (AH/H) & FFREDOHE % KIEHAE (0.015 mg/kg (KE/H) IZHFE L=
EHHEN TV,
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HIZHRHR G L, FENERBELRALEZN L ERRIC L DD REWmick
?5%5@—6&0%“\@5’@73)%’\%ﬂ?ﬁ

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

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

Grande & (2007) 1%, [A£E7 DEHP O+ EWNEB M ORAEZ I LB 2=
T 7o MEVREN ) O B O SRR RE A X Tn D, 9 s (19~21 JL/RE) THEX
f?%?‘aﬁﬁ*‘k L7 E R EZ (3 AL E) Shi-t, BIEMICE W THR

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

F7-. Andrade 5 (2006a) (Z XV . [AEE7: DEHP O 1= N &8 &k O\ A = I
U728 w52 T T2 IR E I ST PR E CTO AR E~D AN B
7=, ENEOHEREMY) (41~63 IL/11~16 fE/RE) OFIETiX. 15 mg/kg K/ H LA
O ERETE S BEREN TR D DL, 405 mg/kg AR/ H 5B HLEEE R EUE
(13 Hin) KOYAGD #ifE (22 Hiin, 72721 11~20 IT/7~14 B/ 2 81%%)
MNHHIL (WT I p<0.05) 7025, R RS (h2ic Xk %) S il
KRREE OFBET D)o 72, 1 B (9~18 IL/9~16 F/FE) OFEENT A kA
ToUBREICHBREAEEITIA DN o2, 2, 22 B (11~20 PL/8~
16 fE/RE) OFEEREIX 5 ~135 mgkg RE/BHGRETHINL (p<0.05). 405
mg/kg INE/H B GRETIXA R Tl e W s BUMEm 2 78 Uiz, K 5 O 55k BLA R R A
ﬂ:,t 135 mg/kg RE/H DL O # 58 THMFRZ(IEDRO Hiv, 1 il CILk
MR IT 2 A OS A TEMIAO HHL, & L7 AJEMmdofEn, MEIZE
T‘éi&'ﬁ EAEARRR DY, 22 HE CIXAETEMIE O oL InH N B ST,

FHELIT, ZOMREIIDEHP AEHETH T e LCERTS E L
INETOBLEERLE —HL, BIZLVIERWHETLRAEICHT DT R

(DR BERAE, FEHREEREN) 25252 manizb L, fHlizfT- 721k
R ETHOT Y R A > MMZH-S3E NOAEL % 1.215 mg/kg {K&E/H & LT\ 5,
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Andrade & (2006b) 1%, [FAfk72 DEHP O+ = NEBE N AL EZ N LI-RE %
AT T HEREYIZ OV T, B O EFEERSR DR A K ORERE A X CTW\ 5, 144
+7 B OHRTIE (19~20 DL/, 1184720 1~2 L), 405 mg/kg KEH/H &
Gt CRgE (BREREZET) EEORERA LI, MET A AT v UREIR
0.045, 0.405, 405 mg/kg RE/HEHRET LR Lz (p<0.05), [EFENO/NEE
L3023 FRAEC 1 f3], 405 mg/kg (AAE/H & GHET 3] (55 1 BT mAIME) 588
bille, Flo. THARORITMERE ((EEER) 285, 185, 405 mg/kg K/
H#EGHT 1613 2D biv, WEHMSRAEIZ L 2 & 2T FERIET (R
HIIE & O /I L) 23k~ 72, 15 mglkg (ARE/H UL EBEGRET 1 B FEAE
BN BEEIC LR T 19~25%084 L TW=2% (p<0.05). B/L ~ Uk B Y
7200V 7 T PR R & DI B ki e o T2, BT, 110 H iR
(R T L EEOREN MY (16~18 IL/HE) DI GHE L OAZRER TIX, Zihke
RAFEITEN~ DR EITH R S e o T,

ERDEEOIX, 1 BEFEARRKTLAOMMEREEREO LOAEL 221 Eh 15
K5 mgkg KE/H & L, ZO#LICHIT 5 NOAEL % 1.215 mg/kg {AHE/H &
LTW5,

X 512 Andrade SI1IBIDOGIZBW T, [AEEZ: DEHP O 1= N4 &k O\ HL
B LT8R s -k o IRE I BV T, Eo 1 il (10~12 /&) K&
W22 Hiln (10~12 PL/fE) OHRIKR TE R aiEraaE (HPOA) IZkiF5 7 n~
2 —BIEEDOEL 2 HE L T\ D, BEGERICE T 5 HPOA O 7 v~ ¥ — B,
Hed 1 Bl CIISH E&FE KT L7722 (0.135, 0.405 mg/kg K/ H & 57T
HE)., mAE#iH I LS L (15, 45, 405 mg/kg (AHE/ AR5 CHE) ., J A
MR 72 FE G 722 A B RS E A2 R Lz, MED 1 HEis CIXABEZEN R o T2,
22 A HPOA O 7 v~ & —E{EMEIX, M Tl 0.405 mg/kg (RHE/H O A THE
W ER L7, Mo HF T L0 BEEICE{ L, 0.045, 5 mg/kg KE/H B 58 % Bk
< EREGTEA L, 728, Andrade 5., XHEFFIZEBWNT, T~ —E{E
PIE AR L W HPOA TF < . HPOA Tl £12 22 H L v 1 Hilsd J5n
< 1 HETIIMEL D EO TR E W & 2GR LT % (Andrade et al. 2006c¢)

AREMFIA S & L TiX, Andrade & Grande HI2 K5 —HD OO k%A —>
DR E & D2, FNENO L TIRD LAV R OB IE K O A &K T4
DIEREZE2THRLETE LA, —#HORE L LT NOAEL % 5 mg/kg 1K
FH/HETHZELAHETHDLD, DT ILOREIZE W TS HEIKFN 72 2N &
SN EnD, TDI OFRERIPLE U THWSD Z LTt TRuv &M Lz,

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

SD 7 v b~ (M, 4% 13~14 L) |c DEHP (0 Gatfe#E ; =— 2 ). 11, 33,
100, 300 mg/kg (AH/H) Z4Lik 8 H H 2L HMki% 17 HIZmEIRE &G L, 1
EEEOREM O —EOMEIR B (£8E 16~20 IL/6~7 [8) 12135 ZHix 18 H
s BsREIRE O &5 21TV, 63~65 HilinEk CTHIZ L7- (pubertal cohort : PUB
), 20 olEREM (K8 54~76 L) (21X, 18 HiwLI#. X DEHP % &% 5197,
7 Al E CBIE A 1T o7~ (in utero-lactational cohort : TUL #f) .

BEAC X D BE~DA EREBIIZRD bneroT-, £, PUB#E, IUL £
DT BLUEIO, MEEGDZETORBMIIT2HE T, 2 BB\ Ta#&
HGREORIE RS, AFRICHBR EFREZEIT o708, 300 mg/kg (KE/H 5
HOBEESHM TEREORA & AGD OBEMEARD v, 13 HERIZEB W T 300
mg/kg RE/H &GO B THREARZFOEEOHIEG L 1 ILYS720) 0
FLIRE OHEMBFE D Hiviz (Wi d p<0.01),

foe < MEHILIFEOBZIZB W T, PUBRETIE, B EREOBUE DBEOE TR HE
IKAFEIZIEIE L, 300 mg/kg (KE/HHE G THRE CTH - 7= (p<0.01), 63~65 H
ECoOHEMTIE, 100 mg/kg (KE/H LI EEGBECTHFES2 ML, 300 mg/kg 1K
B/ HRERECRIE., BRI IRESE. LABC, B v 3— K O E Ko B2
ANt **%L{ZIWD**%%I@{FX')ﬁ LD B (WL p<0.05), M7 A b
AT\ PR R NG B2 REC Tﬁ’éﬁ&®7ﬁﬁLif;7b)of_o —J5. IUL BT
TSR A R OB IR SN o T, 72, T »HE CTOHRERCE
W, 300 mg/kg ﬁiﬁ/lﬂ&"%‘kﬁif VEY 7= ) OFLFEBEFEN BN L7 (p<0.01),
HIMTIE. 100 mg/kg R/ H UL B GRECREFEEEZOKE, 300 mg/kg K&/ H
BRI WTREE, BRI, LABC, & 83—, K BRI KO
i & OAME A 57z (p<0.05), Fo R —EoOEEZ 25 L, 100 mg/kg
RE/H LU EOBRGHE T, ;HBECEY D OGEERZDO 5 5% FEIS S ONRED LI
72, FOEN, MEFTARNRTF O U EBEICEEEIT o T,

PUB &, TUL B930S . FIRRIE O PR AIBLEE K ORI A I\ T, 1
B D T AL fﬁiﬁii‘ﬁﬁﬁ sz, T 2 i, K OVFREARA (R EER > 10 mm) |
FEARE 250 - 220, 'L MU MRZElalb, MR ERo Rk, WIEE, ERIRE,
F 7o AT B ARORRIE R O KA XTI A AINLR O 2 FLEHEFE (FLim7e L)
EWVo T BFICONWTHEIE I N, TR, TIDDEFHEZ~DEED 5 B
OPBIE IR EIX, PUB BECxPREED S 0/20, 2/16, 0/19, 2/17,
7/20 P&, PUB #f & [7] U k@i 2 F5> TUL B CTxHRREED S 0/23. 3/25.6/31, 5/25.
17/23 VT i TNZ PUB #f & 272 2 REMW) % Ff> TUL B CTxFFREED 5 0/40, 3/30,
4/36. 5/51, 14/31JETH-o7=, 728, IUL B D 100 mg/kg K HE/H &% 58 THWNA
SR DEMEF PRGN 1 RO LN TS, FEHELIZINOLOREZEDED &
PEREBICEWTEENBIEINTHEREMOAERENMAA LGNS & LT
% (PE (%) : kFHERESS 0/83 (0.0)., 8/71 (11.3). 10/86 (11.6). 12/93 (12.9).
38/74 (51.3) ; A F/3Hr. p<0.005),

FEDIL, AR RIT NTP 12 X 3 2 RAEmBAEERBR (Wolfe and
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Layton 2004) (25 5 {REE# 5T NOAEL 5 mg/kg K &/H .LOAEL 10 mg/kg
RE/HEZXFHFTDH5HOTHD LRI TD (Gray et al. 2009),
AHEMAHFHES L LTk, HEAED 1llmgkg (AHE/B U EERGIC L HEHAR
BT DB, KR LR K& OVE B Ak D 22 0 I O ARl & 2D A JH 2 8 %
BT HEEDEIG ORI SN2 b, Kk LOAEL % 11 mg/kg (&
H/H &l L7,

Q4GE - RESZHHER (Sy M)

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

HBROD, @& blc, ERGHCTHBMOKRE, IR LIRS oML, &
fFHAERS, BIRANIRE KRB REE & OF B 23R o 7203, WEW o H ARy
RE L 300 mg/kg RE/H LA B GO HE K O 900 mg/kg R H/ H & 5-FE O TIX
ﬁzf:r L7= (p<0.05), 7”& REMW OBLEZZIT BN T, SNEAETERR O mild3tR AN

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

F72, 16 HOHRIZ L 5 & AR EF O BIREIZ OV T, BEAIFTI IR
DOEEIFTRBROTOH 30 mg/kg (KE/H L EoFERETHEAD L, LABC O EEL
ABRO T 10 mg/kg K/ H LA Lo 58 (600 mg/kg (AH/H & 513 A B £ L)
T, ABROTIX 10, 30 mg/kg REH/HFEGHETREZ R LT, 72, FMHOREHE
HET, ABROTHAH 100, 600, 900 mg/kg K/ H & 5-# TEMA, 600, 900
mg/kg RE/HEGERECTHMUMNMEEEZ R Lz, £01Eh, BBROTOH 10 mg/kg
RE/BLL OB CRIREREOMKIEA. 300 mg/kg K&/ H L EOK5HE T
HEOHMPED 6z, (BLE, Wb p<0.05),

K B O R B AR R A 2 B WV T 300 mg/kg K/ H DL Lo 53 TREAE
BEROHEKRTH D (p<0.05) 233D LI, I 51T, FEME LR O3 AR

31 ZH 51X 16 HEDOEDO AN AESZ DT A 2%, A 27 0 (noeffect), A=271 (mild)\ 2
7 2 (moderate), 227 3 (severe) ® 4 BEBETHFML T35, “Xa7 1 (mild)” %, B
V. TAFERSED CIEW IR m o/ MESOTEEBR O o /NN BIER I, 2R T iﬂIF”?J—JL@VS%O)
TR OEEIR S AESEAE B LB IS A s o THER LTV D A AT SRR 1T B L IR BN BRI N5 |
I E STV D,
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D RRBARKERN T A T 4 v e OB Z > TSN, Zhbo
AT AL 900 mg/kg RE/AKGHETHETH VY . KEU R OB L PR A
TlE, 900 mg/kg RE/HHGHETEL MU MlEROMIBEIXE A o F 2 Gllagis
~—A—) BGETH o,
if:\ HBRO L QDOFER % &b =M Tk, AGD EiE, FLEEEEROHEM, £
Has -5 Dligas (ERIFTZAR, LABC) OEEOMKME, SMBATEER O mild 72 AR
ji%ﬂ/b%j’b IOWNWT, WD 10 mgkg RE/HLL ELOBREETIZEA DS
TECKRIBRE L LR BRI AN SN2 D, FELIL, HEZ v bk
FERAICK LT, 26O T v Ku s U AERAMN 10 mglkg (AE/HO#K G TAHET
L ENREND E L, EU D NOAEL 5 mg/kg (AHE/H & —E4 2 Lftam L T
Do 2B, ANHAEFEES O mild 2R 2IE, FRICRT XL 512 3 mg/kg (KE/H
BERETHEML CWDE N, ZORETIIMMORT > Fa 7 AEHORIEICEE
N/, S HICHMIEDRMLIETH H B2 L TV 5 (Christiansen et al. 2010),
AEMFHES L LT, &HEAED 3 mgkg (AH/H TH LTI AETER D
mild 2R EIZOWTIX, AaT7 N 0~3 £ THAHICHLbLT, 2aT 1
DIHDIFER LN L T2z &, Aa7 RS T L MR s 0Tk
RNzl F, FEELOLHT VU Ru S U ERO TS D BN AEEEIT KV &
ELZLTWHZ Evh, LOAEL OFEE LT 5 2 L1322 TiEun &I L7,
L7 »> T, 10 mg/kg (AHE/H UL LR Sz EHARICB W THERELR A
W2 E 72 AGD BEfE K OVAESES E O E B IS & NOAEL % 3 mg/kg &
H/H & L7,

F -2 :mild GHNEBERERDERAEEF S HERHYDES

" DEHP (mg/kg (A/H)

~ KIHERRE 3 10 30 100 300 600 900
o) 2% 14% 4% 17% 17% 17% 50%
ETORED H (1/48) (4/28) (1/26)  (4/23) (4/23)* (4/23)*  (13/26)"
b, WENL o) 0% 12% 10% 8% 15%
bl (JT (0/37)  (6/49)* (2/126) (2/26)  (3/20)*
V%) Dr@ 0.1%  12% 11% 6% 16% 17% 17% 50%
(1/85)  (6/49)* (6/54)* (3/52)  (7/43)™  (4/23)"  (4/23)" (13/26)*
% 38% 14% 57%* 43% 50% 67%
;@Eﬁ;ﬁ ; v (1/15) B/ WD @) (3/7) (36  (4/6)
0% 29% 17% 33% 25%
igfjﬁ%ﬁ ® (0/15)  (4/14)* (1/6) (2/6) (2/8)
3% 29% 29% 23% 40% 43% 50% 67%

W OO Gpy @iy @i Gny @190 G0 @e ey

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

O3 LN - RESHRER (Tv )
Wolfe & Layton (2004) (2Xk V. SD 7 » & (M, && 58 17 %) (2 DEHP
(1.5 CePAR#EE) . 10, 30. 100, 300, 1,000. 7,500. 10,000 ppm) % JREE#5-
L. #Ee RS L5 3 HVEBSEREBR N T o2, 1 #HRICo X 3 [k Al %
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TV, 1 EE KO 2 B H ORRHEL T & 7z 1! %%M@%‘/kﬁiﬁ@icﬁa W, %t
REE D& G213, & O DEHP 2 A& TH 5 1.5 ppm I[TRE SN, FEH
OIFEEHEICKESX, 1 HY =Y o5 &%, Fo Tt 0.12, 0.78\ 2.4, 7.9, 23,
77. 592, 775 mg/kg., Fi1 TiX0.09, 0.48, 1.4, 4.9, 14, 48, 391, 543 mg/kg
{KE/H, F2 TIX 0.1, 0.47, 1.4, 4.8, 14, 46. 359 mg/kg M@/H &R Lf:o

PG S o FERE I, R, BEEE. BRARSERR. EFHEE. AGD. FEVDAELFER,
A, BRI B o, WIRRYREE, lds E &, ?%E@fﬁfﬁ’r”ﬂef%ot
ARG - AR ERERT L A OISR B 2 o T,

FEHRFIEIC DWW TIE, B OMEXT K O3 E & O A 7,500 ppm & 5-8F (Fi
~F3) K&1* 10,000 ppm 58 (Fo, F1) THLNLE, WIBMIBIZETIE, BEO
/NRE X IR B S 300 ppm $5¢ 5-8F (F1 FEACELIE 3/45 VL, Fo FEASELME 1/21 PT) |
1,000 ppm & 5-#F (Fo FEACHIAE 3/25 PL) . 7,500 ppm & 51 (F1 FEAZBLKE 10/30
VC - zZMdHE 7/10 VT, Fo JEACHCME 11/20 VT - ASFECHE 8/10 PC) . 10,000 ppm % 5-7f

(Fo ZZBAE 2/10 VT, Fq FEACHECHE 21/21 DL - ZEA-E 10/10 &) TH B, B
FLARAR A Tl KA 2546 A% 7,500 ppm & 5-8F (F1 @ 10/10 T, F2 @ 10/10 JL) |
10,000 ppm & 58 (Fo @ 6/10 PE, F; @ 10/10 ) TH H v, AEFEMIE O K,
TN URNEO B THERL S D FEMAE . NIE~OR TR A2 LB I D,
v kYO ZE T BER SN0 o 72, 100 ppm &S5-EE (F1 o 1/10 JB) K
O 300 ppm #& 5-#£ (F1 D 1/10 VL) T3 072 b5l ZE5ME 231 22 S 4172, 300 ppm
UL EOBGRECIIEMNEAN B (R B, HEE, pici) o/ ek MK E
&, M EE LR 57z (Wolfe and Layton 2004),

EU 13, BEFHEIZONT, F1 KO Fo l28 T 2O AIRMIFERT R (N
R TRREZR) MO F1 CORGHIE ZHE 1 E-5& LOAEL % 300 ppm,
NOAEL % 100 ppm (Fo TIi34J 8 mg/kg (AE/H, Fi1 O’ Fo TI34J 5 mg/kg IK
H/HICFEY) & LTWD, ZOEE, 100 ppm &5 FETH ST O ZEHE1X
1H#A (F) O1IEOHIBEEINT-HDOTHY, tokERATREZ DRV &
NHERAAL TS (EU RAR 2008), F£7-, EFSA (2005) & [FEIARIZHIE L Cuy
Do

AEFHBRIC KT AL LTk, Mo n 7,500 ppm &5 (F1~F3) K&
10,000 ppm # 57 (Fo. F1) THIEZ S, 10,000 ppm & 5-HED Fi T3k 7
MR S o T, 10 000 ppm & G- H#E Tl Fe 235 5413, 7,500 ppm #
BRED Fo TITIFERMMET L=, 7,500 ppm LA EO#E 58 (Fi. Fo) OFEH
AR T 10,000 ppm 2 5-8 (F1) O—8%4 720 ORERED WA L7z, 10,000
ppm & 5.8 (F1) . 7,500 ppm & 58 (Fo) ITIRKE N A BTz, 728, 7,500 ppm
e HHED Fo X% 10,000 ppm 5D Fi ik S T2 IEHR 58 & D A2 EAZR/
B W T, EHEDOAE TIX 7,500 ppm LA EOEGRET 24720 O &R
K OZIRRIR TN, BE5MOAE TIE 7,500 ppm UL EO#F 5 TR EM O
AGD RGN, 10,000 ppm % 5-FE CTHEMED W BV ITARIE TN 2 S v, MRV H

IZRT D GICB W TS AR~ DA D b, £ OMO TR DI E

WP B L L Cid,AGD £#iE 2% 7,500 ppm & 5-#f (Fi~Fs O 1) & T8 10,000
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ppm #EH#HE (F1 OffF) THLIL, HIHEE~OLE GBR TR, SEOBE R
O OFEIE) 23 7,500 ppm & 58 (F1~F3) & 10,000 ppm 58 (F1) THH
U, FEREFLEEDY 7,600 ppm 58 (Fs OfE) THRO 7z (Wolfe and Layton
2004).,

EU 1%, ShlIcxd 2% M D NOAEL %, Fi~F; O, Fo OFIRRIK
T F1OFRIERERAIZE-SE 1,000 ppm (Fi, Fo TIEZN LI 48, 46 mg/kg
RE/HIZFEY) ELTWD, 62, BEFMDO NOAEL ([2oWTix, A~
DN Fo LV Fi. Fo TIX 50 3§< FARFORGRBME~DRZ MO 5 SN
RIS Z LIS E, 100 ppm (Fo TIHEAK 8 mg/kg (KEH/H, Fi X OV Fe Tl
5 mg/kg ARE/HIZFY) L LTWwW5 (EU RAR 2008),

RE SN, B S kT 2 B OV L, AR E O T2 7,500 ppm %
HH#E (F1 X O Fo 1), 10,000 ppm 58 (Fo X O F1 OWERE) TH BTz,
JERgIZ DWW T, #ast SISO FEEOH N2 300 ppm &5 (Fo
). 1,000 ppm & 58E (Foitf) . 7,500 ppm 58 (Fo ). 10,000 ppm #5-
B (F i) THDI, fHaxh, FERTEREE HOBMIX 1,000 ppm £ 58 (F 1) |
7,500 ppm # 5-8E (Fo & O Fr OHERE) . 10,000 ppm & 5-8#E (Fo & O Fo D M)
TH LN, £7-. FFHAE KA 1,000 ppm 58 (Fy &% O Fo i) . 7,500 ppm
BeGRE (Fo~F2 OMERE) . 10,000 ppm £ 5-5f (Fo LY F1 OERE) TRED BT,
B DT, B ERE OB 7,500 ppm LA EOEGHETH S, Hh &
OFEX & EHE OIS 10,000 ppm & 5HED Folff CAH LTz, BRIEIZHBUW T,
PRAME OYLEIE XTI E RS 2 1,000 ppm & 5-8f (Fq 4 1/10 P£) . 7,500 ppm
5B (F1 OV Fo OMERE) . 10,000 ppm £ 5.8 (Fy MERE) ciggsh, Lz
MR LR Z O3 LTz, BIRICHOWTIE, RIS EREORMNIY 10,000
ppm #HG-H#f (Fo X OV F1 OfE) TH B, BIE RZE O 2R 7,500 ppm & 58

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

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

BonzdBRgE LY., FELITIRDO X ) IR L W5, (1) DEHP (3£
H 7,500 ppm K& O* 10,000 ppm c’}su\fﬂfrﬂ;ﬁiﬁ g K OB ~DEME % R - 724
§L%‘ﬁ%gf“3@5 (2) 1,000 ppm (28T DR EEME 2R E . 1,000 ppm IR

— R EEITERD BN o T, (3) 300 ppm & OV X% 1,000 ppm (2T 5
/J\@%%&U/J@ﬁﬁjfﬁ@iwu@_f BN, HEMEARTHINE OIS E R 0)%’5954Lﬁ
ZFrE . 7,500 ppm X VKW AETITAEBIEITED b2 o 7=, (Wolfe and
Layton 2004)
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EU (RAR 2008) K UNEFSA (2005) Tlis2, ARERBRICIIT DHEHEBIEKL OF
£33 D NOAEL % 5 mg/kg iR &/ H . E5l#M D NOAEL % 46 mg/kg (K /H
ERtam LTV 5D,

%72 Benson (2009) 1%, Z ®#BRiZH51T 5 NOAEL % 3~5 mg/kg (K&E/H &
L. &biZ, Fi, Fo OREATEZR D RFHRERT —Z 2 I EPA ICXZ VBRI
- F~v—J R—RAY 7 h7x7 ver.l.4.1lc (BMDS 1.4.1c) ZHW=HEX
JIGBAR DOMET T o7 & 2 A, b A LT T Vi log-logistic ET /L TH Y |
KRR LR TERE N 10%8MT 25X F~—7 & (BMD1o) % 42 mg/kg {&
#/H, BMD1o® 95% /5% FIRfE (BMDLio) % 27 mg/kg {A&E/H L HH L TV
%

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

SD 7 v b (&K#EMeE 17 #1) (<< DEHP (1.5 GeffEEE). 10, 30. 100, 300.
1,000, 7,500, 10,000 ppm) % AZECAT 6 # M A 5 2 ECHATE] 9 ) & 1@ L CIR A&
HL, 1o E 3OS T, 52kt L o H 3 i (F3) @
FAEETERBE L, 2B, k25 DEHP M S /-7, B O&R5-&
1% 1.5 ppm IZEE I Nz, BEHBEICESSKEY Y OREGEIL, Pod 0.12,
0.78. 2.4, 7.9, 23, 77. 592, 775 mg/kg {KH/H T&H 1V . F1 2 0.09, 0.48, 1.4,
4.9, 14, 48, 391, 543 mg/kg {KEH/H, Fe73 0.1, 0.47, 1.4, 4.8, 14, 46, 359
mg/kg (K&E/H CTh - 7=,

REIZ DWW TIL, 7,500 ppm & 5 HEORED Fi & D Fe T4 L, 10,000 ppm
BHERETIXH I (Po) OHED MPERE, Fi OMERE TG 28 L T L,
BEIEIZOWTIE, Po CIE— B L7HEAA BN T, 7,500 ppm Bl EDOE GO
F & Fo OMEETCITRRGHE 2@ L TN L7-, 72770, BiEKL
WMEET —XOFMIIAHATHL LI TWD, £, HED L OIERE (HE
BB A BOALER) 13, Po lC R E B EZEIZA LN > 7205, F1 @ 10,000 ppm
BHRETIIER NG SN, F2 Tl 7,500 ppm & 5HE TR TR AR LT,

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

S2ARFEAE ClL, Wolfe & Laytone (2004) OFRBRIZHOWT, NTP LW AF LIz Rk&KHmEEL SR
LTW%, EU XWNEFSA Tix, ZO#HEDORER (unaudited draft) % Wolfe et al. (2003) & Y
Wolfe & Layton @B (2003) & U CRHMmICERA L7,

33 Wolfe and Layton 2004 7 — X # T L7=b D TH D L E 2 55 M, Blystone et al, 2010
21X 2B 2 B 7GRl 23 7e
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LI Gray & Foster (2003) IZ Xk > THE SN2 7 XA 27 )VEOKREIZ X
STHEUDIHFEOREE T K Lo, 10 ppm H5HD F1 THEAFEN 1
PCIZ, 30 ppm & H-HED Fy THINRATEDY 1 PLIZEIEE S 4172, 300 ppm & T} 1,000
ppm FEERETH F1 MO Fo THEAIAZGS O NBIER IN =D ABEIZ R No 7=
(EHEAL (LLF, [ U) T MREETIX Fiid 0/14 8. F2 1% 0/10 iE12%f L. 300 ppm
WeHRET Fiid 4/17 18, FoiX 1/8 I, 1,000 ppm #% 58T Fi1% 2/15 1. F2 i
3/10 fi§), 7,500 ppm £ GRHETIE F1 L Fo lZ81T D BEAEFHRR D AT DR AE RN
ER L (FX 91388, FolXx 9/9 8., W H b p<0.001), 10,000 ppm $5-#F
TIIETO FL B ESZR OO Hivlz (8/8, p<0.001),

S5, Fi kU F O 25085 (Fi+F) &, AEEFHIZ 300 ppm L
FOEBERETI O OAEMROFE 2 FFOREIREM N EM L LT (R
FEND 0/24, 1/23. 1/26. 0/23. 5/25*, 5/25%, 18/22*F. *p<0.05),

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

WX, FiOARTH D72 DEHP 0¥ 512 %ércaéﬁxkoﬁ X5 L
ELTWAR, R 72w TH DT, TQELJ:@BS MESERIZHETHI L
ITTERNWEERL TN,

Flo. FEEOIX, MO OREAETGHT RO ESR (BEAL) 2OV T, Fi, Fe
K ONF1+Fe Z &2 EPA @ BMDS 2.1.1 (Build 11-6-09) % H\CH &5 BIt%
DRI EIToT2E 2 A, biE L72E 7 /LiX Weibull model T&H Y, BMDs %
ZNEI 257, 233 TN 198 ppm, BMDL5 % 169, 77 O 142 ppm & HER L T
V5% (Blystone et al. 2010),

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

@65 AR EEEMRR (VL)

~—EFtv b (M, KB 5~6 L) (& DEHP (0, 100, 500, 2,500 mg/kg
RE/H) ZBEEL (322 AE) 2 OMEREY (18 A ) 12T T 65 [ FHl#E 1
Beh L, W EOIVR~OFENBIE I T,

e & B —fROIRRE R QMR EE ~ D 28 181 4% é;hfocznoto HETIE 2B GRED
lRe ERICHEZTA LT, AR L O Eas 2 B8 2 MRkt (&
B X DRBROBIELET) bbb hoT, %%@7474 VA= ) 1)
3B-HSD #8 /., K+, KROULIET A b AT 0 U IBEIC, &5 (CE L= 2%
BN hoT-EENTW5D, METIX 500 mg/kg RE/H LA E#&K G TINE &
CFEEEPHEML (p<0.05), K& 2RINELZFSMEA (500, 2,500 mg/kg (KHE
IR GEEOENZI 8, 2 8) TIEAEEMERIZA LD K 5 7 KA O AR BLES
éhﬁoMﬂm%@%%ﬁ&ﬁﬁfimﬁE2®ﬁi@ﬁmﬂm@Ehﬁo%%

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

AHEMFAES E LT, 500 mg/kg KE/H UL EOEHIZ L0 SR EEEN, K
RO B O E2 OMNRA LN D, KB NOAEL % 100
mg/kg RE/H & HIWF L 7=,

F7-. Kurata & (1998) 34|%, ~v~—%Ft& v ~ (M, %8E 4 P8) (28175 DEHP

(0. 100, 500, 2,500 mg/kg KE/H) ® 13 FREFRHIE O &5 B Z 1T, 2,500
mg/kg RE/HEGREORET i{$$tmﬂn¢fﬂ%Uﬁ> LD HALTE DN, REEL, IRERSE O s

ICHEOA BB LIEEO T RO E &, P T A AT 8
E2 RO LAk ﬂe:y@ﬁ%fﬁc:%ﬁ%ﬁi&ﬁﬁﬂﬁ@&) SR no iz &tk
LTW5h,

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

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

DFDf (v b, TA)
LEZ v b (M, £#£120C) (281 2DEHP (0. 32.5. 325 ug/L; 0, 3.0~3.5,
30~35 mg/kgRE/H) DOIEIR1H ~7 ﬁ%/&m El DK 5 HER (K ER)
KEVL B 056 H i £ T ORI R BIEIIZ I\ T, W58 TR E &,
FEE Dkt K OFE R E &2 L, Hﬁaﬁﬁgmﬁébn L7, £z, RO
%Vﬁu%*ﬂﬂi%iﬂi@ﬂﬁﬁé%@im: WD HIVIZA, HEH DI ERA~OREIT
RAifi7p Lo Bbihd & LTWb, Zfth, 325 pg/LEE5-FE021 A fin o it T &)
MIZEBWT, B— Aiﬁmﬁ%ﬁ‘f}) ICEF DR OB BRIEE N A Livz &
I T35 (Arcadi et al. 1998),
EU (RAR 2008) IR AW 7e g B E 2325 X LOAEL% 3.5 mg/kg{AkH/
HELTWAD,
ABEMAFRES L LT, ARBR CIIPKEDORRE N RO RATH Y B
DEHPERENRHTH D Z &5, NOAELZRET S Z LITTE 20 &Hkr
L7,

ZOft, Wistar 7 > & (M, #&GH 5 8) OMEIR 16 H~4ift 14 HIZEH
7% DEHP (0, 1% (w/w)) ORE#HGHRERTIX, BS5HEOREMIZIH N T,
Jifi el B 238> U Cfi R S Rk 2 & RIREIC Al g s i L. RAE O i 928 T
T ARZWAREFE D BEE W LT, £z, BRHE, MIZERIRE O BGE =S B L
722 EDNMEZ N TS (Rosicarelli and Stefanini 2009),

AEMPFHESE LTI, ARBUT 2 B TH D Z L6, NOAEL Zi%ET

34

(2) ®FoM () LFELCRR
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HZEIXTERWEHIET L,

ZET =X ThDHN, £ SD 7 b (K, &%&5H 6 IL, 6 il TEE% 1
WD) 1S5+ 5, A MRTrY (Fav’domgiE, 0.4 mgke KE/H) O&F
#5317 L7, DEHP (0, 20, 100. 500 mg/kg {AH/H) D@l 0512
£% 10 B N—vanX—F—Hd BN LI TnD, TAMRATB U EHEDR
DORBEEIZ I 2EGHECH BRI 22 BRI RO B &R . 100 mg/kg K
H/HL ERERECHER (BEREET) EEOWD . 500 mg/kg (KEH/H S
# T LABC o E&ERBAD L OIHFEEOEMARO bivlz, £72. 100 mg/kg RE/
AU E#&ERECIZMmf o LHEBERRM L (W3 b p<0.05), 728, MEHP
(0. 10, 50, 250 mg/kg REH/H) 1T X DRk N—3 23— —3 R Tix, 250
mg/kg RE/H $G-HE TR R ONEMAT RO EE OB, 50 mg/kg KE/H LA E#
HRECHZE N O LABC O EHEOWHA . 10 mg/kg (K8/H UL BB G#EClidfmh 7 A
MAT B U REOIKTRALNTZ (T ivd p<0.05) (Lee and Koo 2007),

74 (H) 12815 DEHP (0. 300 mg/kg RE) @ 3~7 @l GE 3 [A])
O FEFRE O GRER T, 7 EE (58 10 VT) O ERE 3/7 VLIZJRIEERR 0 F 1
AR HILTe S, B S HORROE LR OpmBHE T E AT,
B U MRS, BRTOTAT 0 v efilaO D 525G, AREMRAGTES D
SHHREE L OB EZITRO b h - 7= (Ljungvall et al. 2008), 7235, Ljungvall
51% 2006 F£12, [A CRABRICEB W TREFRER (51 8 L) (26 R A v &
YR AV RIS LH RS &R ER TR T L7z (p<0.05) 73,
M7 2 M 2T v AREICITAEZT RS HITEICRRITA b NRhoTo 2 &
AL TCWb (Ljungvall et al. 2006),

F72. Spjuth &OWZE T L—T7 3 EEIC DEHP (0, 300 mg/kg AE) % 3~
7THEEOM, B 3 FEREIRE O E LIcET & (5B 8 L) b, KK E 6~9 I
Hiim DK (Spjuth et al. 2006b) FEL L CTHELZFHXTWDH N, HEAML
K OEIIZDEHP &% 512 X 5 & 0 EREIIZRO b L7 > - 72 (Spjuth et
al. 2006b), F£7=. 8~9 HlmDOWIMIZERIL L, 708 L TGRS IRE L7 1
(spermatozoa) |22V TIL, FREHZICEFEER MO T, K73 ORI O
MR A B T21ED> (Spjuth et al. 2006a) . CIRKINTE S (In vitro) (ZXTRERE
EHEZEIT o EHE LTS (Spjuth et al. 2007),

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

T AN AT VEOBEEHIERICE LT, Fik 14~18 HD Z v~ b iz DEHP
& DBP Z 08 CRROBG LR RICIRE T A, I BRSO ISR O AR
EDBIENENE ST & OHRE (Rider et al. 2009, Howdeshell et al. 2007)
0, 1R 8~18 HD 7 v hZ DEHP (212 T BBP <° DBP % 2 &I 0 #%
HLUEZBE, ERIRORT o4 REANBRERN., HEMINICHEES N, BIEE
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EERHM L7 L OWsE (Howdeshell et al. 2008) %734 %, Sharpe (2008)
DL Ea2—TiL, 7 v hORERESENCT 7 VT AT VRICHEE TR S
HE. EWEOREMEWGE TOHUHEIMEAICL D 7 A N AT v UEAIE &%
AU T D HEME AR aR B DA LD AN H H Z LB RBE I N TV D,

<B%F . REBHOERBE>

RO T > tHEICDEHPZ B 5525 Z L1IC X - T, IO, 5 K& O
ERDOAFRIKTFROREBERTITNEZ S EHE SN TS (Lamb et al. 1987, Tyl et
al. 1988, Hayashi et al. 2011), Z ® XL 5 2R AEwmMEOIERET 2T 5729,
Hayashi® (2011) 13MEREDSv/1298F £ R~ 7 2 (mPPARa) . Ppara/K¥E~ 7 A
M RhPPARa~ VA (Ppara X~ U ZNZ[TED I ThPPARa% B S ¥ 72t D)
(. AZFL 4R R AT 2~ B AESR18 B X34 %2 H £ T, DEHP (0.01%. 0.05%. 0.1%)
iR G L (AR~ 20T (6) @Q22H), BAEM~ T R & hPPARa
~ U AT, AAEEE RO (AR~ T 2 TIX0.05% L L5/, APPARa~
U A TIH0.1% K 5-HE) M ORI =R (B4R~ 7 2 Tl30.1% & 58 APPARo
¥ 7 A TIX0.05% L B GHE) NH BT, Ppara KB~ U ATIEZ O L 5 72K
~ORBIIABEINRZN 0D, DEHPIZ L 5 R4 HMEITIIRHEO iR 5
7 2 PPARaDIEB N EE o0& B2 Rilc T LA SN TW5D, £, IERI8HIZE W
T, AR <7 A TIIDEHPDO 512 L » THHEFTGEE DK T (0.1%#&%5-8F) .
gD TG E D L5 (0.1%#&E5#) ., gD I 7 v Y — ATGH%E X /N7 E

(microsomal triglyceride transfer protein : MTP) ®mRNARE DK T (0.05%
LB 58 N, —Ji. APPARa~ 7 A CTIXIFIKIZ 3 D hPPARa®
mRNABBL &N AR < 7 201005 THHIZH 00 5T, PPARAUENEG T
OFFBFEITHAER LY $95< . TG OMTPIZE AR &b R ZLITHE I N2
Mmolz, ZNHORERNBHayashin (2011) 1%, BAER~ T 2281 5 R4
IZIZPPARaZ I L 72 IR E ARG ~D BN 5925 EHEHI L TV 5,

<BE EEHMOEREEF>

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

FEREEZED A 1 = X LD T, EU 3G DO—> & L CHSMK TR 72 2 15
ZETTWDHIED, RE R, REHFEAEIEN . FSH (KRR B85 & 2817 T
%, 56T, Ryu b (2007) 73 DEHP (250~750 mg/kg/H) # 28 H [#5R# 1
BEINZHET v MERIZBIT 27 AR b—v AEEBMLE T OE (mRNA, # X
7'8) FEEZERML VWAL, TOMITHERA REK, RENES L TWDHO
TIX 72V EHEHI L Cuvbd (EU RAR 2008),
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72, DEHP O~ X a7 AT —maic, WEM E2 (X TEAR LSS L
VT D Z L3, in vitro, In vivo DFERFER ) B RIEZ STV 5 (ATSDR 2002).,

B, I, DEHP Z 0 7 X Vg AT V%= &1 24D AT (man-made) O
WVE X IE R RN WHERE 2 < ELT 2 A HEMER H D E WV O A IEB ST
% (EU RAR 2008) 7%, ATSDR @ 2002 4E D& TILBREET & FFEE D L ~L D
DEHP 2LV b FORZBWRNEEINTZEWVIFEIIEZ N ETH LTV N
EENTWS, —J, &, IR DEHP Rt E 2 REisiEm e LT, Fol
WIS DERTHREENER SN TS RRA v T, R —B LIz EN
BONTWDEFRENFESIITICH TS (TII. 3 (4) &) |

(7) E=zEH
DEHP @ in vitro Xk O in vivoBlnm il iE R 2 F L - 0 &K III-3 L OV
II1-4 (2R,

@Din vitrostBg

WME 2 Wz in vitro DR BRJFHERBIIEETH Y | in vitroFLEMIRR T
® DNA $HU)Hr, fhiskye o R, QR iE | /IME T 2T~ 53R T
BAREMELZ R RERIEE O TR, — ., BEEEMZH\WTE in vitrod R T
BEEN . WILEMIRZ T2 In vitro iR CHIO I E S A H LTV D,

= 1I-3 DEHP /n vitroBicEMEBER

AR PO i EHEA . FITE
REHEMEL | RENENEL
7L HY
AN
T IT JE IR B Salmonella — — Astill et al. 1986
typhimurium Barber et al. 1987
Tennant et al. 1987
S. typhimurium TA97, — — Agarwal et al. 1985
TA98 . TA100 . Baker and Bonin1985
TA102 . TA1535 . CMA 1982
TA1537 . TA1538 DiVincenzo et al. 1985

Jung et al. 1992

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

Warren et al. 1982
Yoshikawa et al. 1983
Zeiger et al. 1982, 1985a,
1985b
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S. typhimurium TA98, + — Kozumbo et al. 1982
TA100
S. typhimurium TA100 (+) Tomita et al. 1982
Escherichia coli — — Yoshikawa et al. 1983
WP2uvrA
E. coli WP2uvrA* — — Yoshikawa et al. 1983
E. coli PQ37 — — Sato et al. 1994
FEIRIE T S. typhimurium TM677 — Liber 1985
DNA 15 Bacillus subtilis H17 — — Tomita et al. 1982
(rect)
Bacillus subtilis M45 — — Tomita et al. 1982
(rec’)
BEAEY
B T22RE B | Saccharomyces — — Parry et al. 1985
cerevisae
XV185-14C, D7,
RM52, D6, D5, D6-1
S. cerevisiae - Inge-Vechtomov et al.
PV-1, PV-2, PV-3 1985
S. cerevisiae D7 — Arni 1985
S. cerevisiae +*1 Mehta and van Borstel
XV185-14C, RM52 1985
Schizosaccharomyces — — Parry et al. 1985
pombe P1 +*2 Loprieno et al. 1985
BR A S. cerevisiae — — Parry et al. 1985
JD1, D7-144, D7
AR UM | S. cerevisiae + + Parry et al. 1985
D61M. D6
TS e 4 % S. cerevisiae — — Parry et al. 1985
(mitotic D61M, D6
segregation) Aspergillus niger (P1) — NS Parry et al. 1985
Wit LA
AR ~ 7 AU N EM — — Kirby et al. 1983
Tennant et al. 1987
~ U A o — — Astill et al. 1986
(L51784Y)
~ 7 AU o8l | inconclusive — Amacher and Turner
(L5178Y TK*") 1985
~ R o EA — Garner and Campbell
(L5178Y) 1985
NA (+) Ashby et al. 1985
~ 7 A — Matthews et al. 1985
(Balb/c-3T3)
CHO #Hifa — CMA 1985

(CHO-K1-BH4)

b YU SEER
(TK6. AHH-1)

Crespi et al. 1985
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AU T
— < R

~ 7 AU o ERE
(L5178Y TK+",
L5178Y clone 372++)

Styles et al. 1985

<2 N ER
(LL5178Y TK+")

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

Oberly et al. 1985

DNA 15 7 v MR NA Schmezer et al. 1988
— Bradley 1985
NI A K — T NA Schmezer et al. 1988
CHO #fijid — Douglas et al. 1985, 1986
SHE iz +*3 Hatch and Anderson
1985
HeLafi iz + ¥4 Park and Choi 2007*5
DNA &18 ~ 7 A b NA Smith-Oliver and
Butterworth 1987
7 v MR NA Astill et al. 1986
Butterworth 1984
Hodgson et al. 1982
Kornbrust et al. 1984
Probst and Hill 1985
V795l NA Kornbrust et al. 1984
=il NA Butterworth et al. 1984
AEH DNA S | 7> MiFHi NA Probst and Hill 1985
54 Butterworth et al. 1984,
1989
Kornbrust et al. 1984
Williams et al. 1985
Nuodex 1981e
~ 7 A JFHE A NA Smith-Oliver and
Butterworth 1987
[=SNiEE )l NA Butterworth et al. 1984,
1989
BIPY DNA B | CH SV40-Z i Hf NA Schmezer et al. 1988
&
DNA & 7 v AR NA Gupta et al. 1985
ik et k28 | 7 v MM (RL4) NA Priston and Dean 1985
1 CHO/#f NA Abe and Sasaki 1977
Phillips et al. 1982
Tennant et al. 1987
— Douglas et al. 1985, 1986
b RR Y o NER - Obe et al. 1985
et (R R Z v MATHIRE (RL4) NA Priston and Dean 1985
(5 Eth) Shell 1983
CHO#H NA Tennant et al. 1987

Phillips et al. 1982

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

+ BatE. (+) JHME. — Bk

NS; FfAH (not specified) . NA; M FLIEMIAET #1213 H T & 72 (not applicable to

mammalian cell cultures)

1 2EE D OHE, EUITHE-KIGEBA WD equivocal”’E LTV 5 (EU RAR 2008) .

*2 i 5 3 HEME CRARERORARN SMEFITHM LN, 2EHORBRTITR O Lo Tz
72%. EU i¥”equivocal”’& L T\ % (EU RAR 2008) ,

*3 PO TIIREME, 2B HORBRTIX 2 GHERCHETH L Z L6, EU X equivocal” &
LTuwW2s (EURAR 2008) .

*4 TCso LA E DR EECTIZBE 7203 2 HLBL T O YR BE CIFad,

*5 EU RAR 2008. ATSDR 2002 YA DF R,

(EU RAR 2008. ATSDR 2002 ZEHIZ{ERk)

@in vivoRER

7 v MFIEIZ W T 1 35 T DNA LG /EE 2B S vz as, Bl oaER T
LT, IERBRIIRETH -T2, 7o, DEHP 28 E% ., Mo S8z fEun
DNA AL, WEREOEMN LN, ZOM, ~ 7 AEMESSE R
D—ERNkHME T - 72,

#Fz II-4 DEHP /n vivo BioEMHEBRER

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

+ Bk, (+) BB, — B

*1 BU L E (10 4) B 7a< BFEL LMKV (0.0006~0.01 ppm) 7=t b DOE=HEM
OFHEIZ WS IIIAREmEEZEZHNSE LTS (EURAR 2008)

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

(EU RAR 2008, ATSDR 2002 % E(Z{ERK)

DEHP Oi&fmzmthic >\, WHO IZ. ¥4 72 in vitro. 1in vivo iRERIZIB T,
Jeta R BAME X O s oFF R 2 k& (L. 2. (3) (&%) M) . DEHP
MNBLEEZ ST VI FEUTIE O NT ., £72, MEHP, 2-EH |22\ T, in vitro
IZB W T MEHP |2 X 2GR AT NS S22 In vivo TIEFE R S L0 &l
LTwWs (WHO 2003) .

EU iZ. DEHP 3% o FEAHY . MEHP & O 2-EH [SHfaE g isis ., fiao
HEGE N MR EE 2B R LT, 26 ORBRARIIRPA T BT —F =L % o
VY — NHIGER O X O IR BEEEEE IR L ORI RIS T A 2 & (I 2.

(3) (&35 M) | £1=B., BHEOKELEKERE L THDE, DEHP KO
ZOFERPMIIEZRF T2V EEZ 265 L LTW%S (EU RAR 2008) .

ATSDR & [FIEEIZ, BB BRGSO KE LB SOIEGEThd D . 2
O OFE DO EALF T E) S, DEHP 138 DNA OGELZFHEE T, ZRFESREN
A ===\ K0T LA, 1 - EEO IS O M 45 S R 038 M3 A
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TRE—HZ =TV, TEV=RT (v 7 REMEWE L L TIRADDOBNHE TH D
& LTW% (ATSDR 2002) .

3. ERZBITAEE
(1) _HEEE

=1

BROERICE D b~ORMEEICSNTIZ, DEHP # 5 g X3 10 gl F L
B 24095, 10g ZBEL-BMEICEEDKER E THINRO LN, 5
g I LB TITERIZEO 672 - 7= (Shaffer et al. 1945)

(2) BRMRVEEZE

PR M7 %5 D AR 0 DEHP AR O 2 BRERIEIE E LT . EL LT
AR - FEAEFEIZET D 2R R A b & OBENS A S R A S R
PEE SN TWD, 272 L, ARGUEHH OREM IR IZ 5T DEHP O IEf§E 72
BBERZHETDHIETHLSNTEL T, BARBRLAFET Y RRA 2 O
WO IEM R 'SR OBRFHTITZE > T, Eo, ARBTG5
DEHP LigMZ H DBP, BBP DO EHD 7 X VT AT VLT O A
SNTEY, FEROFHER AR 2SN TND,

OBERSE

B ZRFEREICL 2HAMEREEEZED S B RO ERE DR L DREERY
BT A2 MAIIE DN o T2 D, BEARAREIC L DEEBICET AN
WEINTW5D,

DEHP % &d¢e 7 X Nl A7 WV Z WA LU T2 9583 ORI IC B 7 2 5% 7
AL LT, EU T Milkov 5 (1973) | Gilioli & (1978) K& O Nielsen © (1985)
ICEDHREEZSZRLTWAHAN, ZiUH OFHAE CTIXEY) 72 5 REEN R E ST
WZ & HBREEN DN L DEHP DS OWEIZIRAERBE SN TV HEDR
AnH 5D &, DEHP OMMREEMNEZFHMIT 2 I3 Ay & LTnwsd (EU
RAR 2008)

EUIZ X% &, Thiess & (1978a) »{7->72 K4 > ® DEHP #i&E T3 (~Ny 7
77 v RiEE 0.001~0.004 ppm, LSS E TiX 0.01 ppm £ T EF) T
) 12 EM (4 2 H~35 /) WAICE Y BE I N5 @E 101 4 (B 97
K. MR AK) RS E LTClA TR, &R A C o 85 6 O JFIE D
NI A LT, BBEBHO 78S 58 AL BEIIBZE I /e~ 7- (EU RAR
2008) . L22L. EUIZZOHEIZHNWT, #BREORBEEMNMEWNW L. F7-
SHBREZRE L TV Z En D fHEICHW D IZIEAEY & LT3 (EU RAR
2008) , X 5IZ, Thiess & (1978b) M [E LEFITHBWT 3 > H ~24 4[] DEHP

(RERB) (288 SN 5@ 221 4 % ¥ 11.5 4FBF L 72T RFAE 1T
ST ZA, IL AN L (KA Y DOIETEHFHEIL 17.0) . D 5 b BENE
K ONEBCALIEREA & 1 FIER % 57 (EU RAR 2008) . EU X Z OFH&EICHOWT
Hak— bV A APR/NS GBEHIBNEWZ &, BREBEMRWNZ Enb . G

68



WA ICIE A EE) & L= (EU RAR 2008) . EPA/IRIS (1993) & &8 Ak
DOFHIHIZ BN TIRERD B TH 5,

Hardell 51X 2 7 = —F O ARSI DR HEEER] & PVC 2ZE DRI
DNWTHAEZIT> TS, 1989~1992 FTH A KGR S NI HFEIER] 148 4 &
KR 315 44 DIEBI BAFIE TIX, BT T AF v 7 ~OMERBFELZHCOHBHE L
T AND S B, PVC Z&ERE GERF 74, R 24) ICEEEOY 278N (4 v X
b (OR) =6.6, 95%CI : 1.4~32) NALIL, HFH OITHEREBEO Y A 7 BN
PVC OFRYEHE|ITH 5D DEHP &0 7 # Ve 25 )VFAD B B EE L TV 5 Al
PEIZ I TV D (Hardell et al. 1997) . %tV T Hardell 513 1993~1997 4-iZ
ok ST HIEIER &~ v F LTI 5 72 5 791 MO SE B X FRAFSE 21T - 7=,
PVC BFE L ~VVIXEMFIC L 2RER R EOMZIC X Y 6 BEpEss 2Rl S, &
BRI ORE B D OR (95%CI) 1% 1.35 (1.06~1.71) Th o7, F7=. IR
HHERRWIZE Y A7 B3N L, 10 FE 2B %2 53545 OR (95%CI) 1% 1.45 (1.06
~1.98) L 727, Hardell 513, AEKISBEBRA WO EE & PVC ZEE D
BEICOWTITBH O TR WE LTW5S, — ., Z#Efbo7=HicFEL LT
DEHP Z WA Z LML TWHIE PVCIZEH L, B 2, 3 BB EER
EHDLDETHNTHE, WINLAEERY A ZHINTIEZRWA, #E PVC &#%
B EGIRE 54 4. ABEE3T4) OBAD OR (95%CI) 1% 1.48 (0.94~2.34)
T, #YE PVC &E#E CEFIRE 23 44, xHHEE 26 4) @ OR (95%CI) @ 1.06 (0.55
~2.91) XY E2-o7- (Hardell et al. 2004, Westberg et al. 200536) , 72%5,
Frow—27 BT AREETIE., BEEOY 2271, PVC (OR(95%CI)=0.7 (0.5
~1.2)) XI7T7AF v 7 —#% (OR(95%CD=1.0 (0.8~1.2)) IZ&FEI N5
BE B THEINIA N7z s X T 5 (Hansen, 1999),

F72. Pan 5%, FETEEMEA 21T, DEHP, DBP % n[¥#] & L T A
LTWb PVCHl7n—Y v 78ETHO B4 74 4 (BERTBR) L. 4
i p ONREER I A~ F LT St 0 B @3 63 4 GRHIEEE) 12>\
MEHP ¥ O MBP O R R E & fiEHErRvE (FSH, LH, 7 A b 27
1y E2) & OBRIZOWTHART, & ORER, BRFEREE CIIRREEIC T,
R D MEHP EEE N &< (BT 565.7 %F 5.7 pglg 7 V7 F =2 (Cr) .
p<0.001) | MiFHEHET A N AT 1 U RENKD - 72 (8.4 xf 9.7ng/dL, p=0.019) ,
R MEHP J2/ & it T A 2700 L oM oOAOHBIT, BERFE
EHREEA BN A D EHETRPS72N (FRF p=0.095, p=0.728) . i
HrAb¥sLtAETH-= (p=0.005) , 72, MBP 2>\ Tt MEHP & [A]
FEDOFER TIH o 72 (Pan et al. 2006) , = D% . Pan 51 Z O (Pan et al. 2006)
TORTRBPEMIEEHHE L7 DEHP &0 6 BB T3 90.5% (67/74

35 0~5D 6D L, ARBRBHLINZOIFIMB1ILOLTHY . REZEEE L Hardell &
(2004) DFEHT N HIZERAN S T2,

36 Hardell & (2004) & [RT—ZZHNTWEN, Ik RKEBHAZBRAETITHENT L TWS,
W& OFERILFERETH 22, KRFEEE T 121X Hardell & (2004) OfEF % ie# L7,
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4) 330 pglkg (RE/H AR T A RBEZITIZERAED > TW\5, BB X
MR OHE T BB REOLRMYEE % 30 ng/kg KE/A THRLAZMEIZ., 2T 12.69
£ 0.08 ThHotz, 2B, DBPIZOWTIiX 100 pe/kg AE/ B2 2 CRBE LD
DIx7 o7, (Pan et al. 2011) .

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

QEMDEERICKT HFE
a. fF

RBRE L L CRPREZ AV, DEHP &% &Rk X7 A —% (BEEE,
FEIEEE, B TERE. BT DNA HE5%) & OBEIZ OV T2
HEENTW5S, DEHP B#E LK+ DNAHEE & ORICEER H - 7= & T 5 Hids
(Hauser et al. 2007) "&H 5 — T, FE/XT A —% L OMIZHEEZ RV 7EH 7
Motz &3 55 (Duty et al. 2003, Hauser et al. 2006, Herr et al. 2009,
Jonsson et al. 2005, Wirth et al. 2008) & & 5,

Duty 5 (2003) 239 T7 X LT 2T VO RPNRHY &R ST A —5 &
DORHEIZHOWTHE L7z, Duty DITRKEANOREMHEESZZ LIy 7LD B
PE/S— FF—168 4 xR, MEHP &5 ie 7 Z VT / = A7V 8 FEDJR
LR AT A—4% (FBTEE., BEEME, BrEE) & OBEIC OV TR
WA 217 - 7=, € OFE R, LLEA IE# O R+ MEHP J2E (FR{E 6.3 ng/mL,
P <MHRA (LOD) ~446 ng/mL) &AEHR/NT A —& & ORICH B 72 B
IL7eo7-, JRY MBP #RE (F9fE 16.2 ng/mL, #if <LOD~434 ng/mL)
KOT7 ZNfpE ) N2 (MBzP) #RE (F9fE 9.3 ng/mL, #iff <LOD~
540 ng/mL) L}/ NT A —X ORICHEERAOHBEND -7,

Hauser 52X %, 2000 725 2004 20T TREIDO RNIEIED W T2 L
= BHEOREETIZ, ARy MEHB O DEHP (N O L EMIE% O#EE (ng/mL)
O YfE (#EFH) X, MEHP (463 4) 28 7.9 (<LOD~876 ng/mL) . 1R
VI (230 44) 78 32.1 (<LOD~3,063) . @4 IX (230 4) 7% 48.1 (<LOD
~4,806) ThHhol, ZNOHLORE LK TOIRE, EEME, BELOMIZITA
BERBRIIAONR N ENRESINTWS (Hauser et al. 2006) , —J7. [
CAEEF D 379 412>\ T, R IX (12 K 23Sk DB L2 P LU 7=kt CTix. b
HEMEHZOR T MEHP % (4% 7.7 ng/mL, #iPH<LOD~876 ng/mL) D%
1 W54 (2.9 ng/mL) 2255 3 WAL (19.7 ng/mL) ® EHIZXL T, HFToO
DNA BHEDOHERMMA LA TEY, a XAy M T yviEAICBT2aAy MR
DOEENNE 17.3% (95%CIL:8.7~25.7%) . 7 —/LF— A > N OHENNIE 14.3% (95%
Cl:6.8~21.7%) . X HIZT7—/VIN%DNA OHEENIE 17.5% (95%CI:3.5~31.5%)
TH-o7= (Hauser et al. 2007)
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Herr © (2009) IZ4L 2 RA Y COMWHITHE CIL, NEMHREZ2Z2 LD v
TNDFEM = F—349 4 (FhiDOHIAE 34 75%) D AR FRHFO DEHP X
#Hmoas (EDEHP) (MEHP, 8% V. VI, IX O&EN) RE &R/ N7
A =2 L DORICABRBEIILA SN o T2, 2B FE O R P EE (ug/L)
O FfE (E#PH) (X, MEHP 28 4.35 (0.13~175.43) . 4 IX 2% 12.66 (0.34
~325.73) Y VI 2% 9.02(0.38~224.65) AR V 23 14.53(1.41~323.47)
ThoT,

Jonsson & (2005) (A Y = —7F > CHAMAITHAEZITV, 18~21 D F % 234
DR, FEIE KR ONLE 2L MEHP 2 & 7 Z VT ) = 25 )LHH 4 T K
W7 X NVEED JRPRE & B~ — 7 — L OB#IC O W TRz, Eii~—h— L
LTIk, BiRE., MTIRE, B rEfE, Brre~vFoseett B R LR
SRS RE D AL~ —H—, miET O FSH., LH, Mtk rEsoE8 7 a7
(SHBG) . 7 A hx2Turmr, E2,. f b BEELZHEL-, MEHP ®»~7 L
T F = U IER O R PR EE O A (95% Z A JUfE) 1X . LOD K (12 nmol/mmol
Cr) ThH-o7-, k¥ MEHP EFE2 LOD (15 ng/mL) Kiili TH - 7= 63% D B E
& 6.22 nmol/mmol Cr VA ETH-72 18% D H ML O] CK A~ — I — % Lt
L2, WA~ —h— MEHP & ORICHIA & 27 BT A b 7
hol= ((2) @ b. IZEFRLE VL OZRETHE) .

Wirth & (2008) 13 KE I > N TPRFAEZITV, ~MEZ U= 7 %3
N7=H sy FIVOBME S— N F—45 ZITHOWNWT, 7 XA X T VA HY) 8 fll
(MEHP, &% VI, IX #5T) ORPBEEZEL, HER T A—% T
TR R EEME T EE) & OB A~ 7=, DEHP {34 O R H i (ug/L)
DO HE (95% % A /VE) 12 . MEHP T 10.1(85.4)  f## VI Tlx 37.6(263.8) .
KW IX Tix 56.6 (507.0) ThH-7-, EDEHP (MEHP. {4 VI, IX D&
) ORPIEENSHIMELL T O (REFEZER) PR ELY Lol (FRER)
2T T % &, IRBRBERICKT 2@ BEROKRWIE FIRED OR X 5.4
(95%CI : 0.9~30.8, KEHHE%) Tholed, AETIERN-T,

LED X 512 R DEHP iR S 2 ZEHRIE L L TRIK/ X7 A —4% L D
AP AT FHA TIE, ME— Hauser & (2007) DA DA TH 7@ DNA 15 &
OMIZEEN A B THEY R MEHP EBE A 2.9 ng/mL 7»5 19.7 ng/mL 12 |
FL7E%EIC DNABENAEICHN) | 2SN CIEBEEITA LTV 7Zen,

Flo, FREEEL L THEERT O DEHP B %2 AT Pant & (2008) 234 > R
THEZIT> TWD, #IGF K OETEHOFEZ2 B (21~40 %) 76 K 2 B
L., 73— M — DRSS R FEE O W S\ T L= i FTeERE (100
£) EARMERE (200 40) mHR L7 & 2 A, iR @ DEHP BE X E N Eh b
AIRERE (¥ pg/mL=SD pg/mL: #1757 0.13+0.02, #Ri#E6 0.19+0.07) L Y R4k
. CFY pg/mL+SD pg/mL: #1757 0.33+0.08, #BHiEE 0.77+1.20) D537 &
T thTEmroz (W h p<0.05) . £7-. Kk o DEHP A1,
1 OREROEEE L IZAOHEEBE, K. B roEEwkit, I k=K
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U7 B, DNA WA b X ONEMEREE L IXIEOMBEN A B (p<0.05. FHES
Z¥e (r) O#EHiEIX 0.18~0.25) L#HE L TW\W5,

7272 L R O DEHP BN ZRBEOfE E L CHEINE 9 ORI N &% T
bHrEEZLND,

b.ERILE Y

BBEEL L TRDTRHW A A, DEHP 2% & MR LT 5% o i i B
(FSH., LH, f> bt B, 7 A A7 1>, SHBG. E2 %) L oO@E|IZHOWN
TR NRE STV 5,

Jonsson & (2005) OFETITI, AT =—FT 2D 18~21 D B 234 & % %t
202, JRY MEHP 2 2 LOD K Off (218D 63%) & 6.22 nmol/mmol Cr
CLEDRHE (18%) Zikig L7-2%, Mg+ FSH, LH, SHBG, ¥ XA X7 m |
E2, /vty BIRELOMIITHAL A REBIE o7 ((2) @ a TR
& OBREFLED) .

—J . Meeker © (2009a) %, KEORIEMEEZZ LD v T O BH R—
K —425 412 OW T, 7 XN AT VE O 6 # (MEHP, U IX,
IV Z5&Te) OARy NRPRE L MERHERLVECSEORE (FSH, LH, 1~
bt B, 7A ATy, SHBG, E2. 7u 77 F) L ORREFHRD R
HF9E 24T > 7=, % DEHP ¥ O L BEMIE L2 R EE (ng/mL) o F Rl
(95% % A /VfE) 1. MEHP Ti% 7.89 (122) . U IX Tix 47.0 (784) | 1%
#W) VI Tl 32.2 (446) Tho7-, EEFET L EHWTZ KR - OFER, JR
tH MEHP £ D% 1 WAL (3.18 ng/mL) 765 3 WAL (20.7 ng/mL) @ _k
Flzxt LT, M7 A b 2T e @ (bRl 408 ng/dL) KON+ E2 A (F
J:fil 30.0 pg/mL) HLENEN 3.7% (95%CI: 0.5~6.8%) K11 6.8% (95%CI :
2.4~11.2%) OHRERBWVERLIZEHREL TV D,

Mendiola ©» (2011) (%, kEO LS DEFEZ T =i## (Study for
Future Families) ([Z& 0 U7 4R 2otk D Bk S — R —425 412>\ T, 7 X)L
feo 2T VIO BB L MPOMERLVE S & ORRIZOW T REM 22 %
Totz, 77X N AT VY 11 (MEHP, f#E# V., VI, IX &) ©
2Ry NEFEE L, MEFTOMEALE LS (FSH, LH, A M2 TFrY, A
>t vy B, E2, SHBG) OEE % HE L7-, DEHP fX##% DR FEE (ng/mL)
D HFHRAE (95% & A /VE) 1. MEHP Tl 3.2(33.6) . fUs# IX TiX 23.7(271) .
R VI Cix 12.9 (143) . R V Tix 32.3 (350) Th o7z, EEIwDHT
RV TGN 284 5 L . MEHP, 4 VI, IX X (X DEHP (MEHP,
R VI, IX. V OAEE) ORPEEICITERET > Fa s A o5 v 7 2 (FAD
ST AERADOHENH Y, MEHP, G VI, IX ® 25~75% & A /L DHEANZ
%t L. FALIZ 5~8%J/» L7z, £7-. SHBG |2 MEHP DR T E L A& RIED

STEEET v Ra A T v J A=RT A NAT e UIRE S SHBG 2 X100 T L7261 : FAI
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FEINH Y MEHP © 25~75% % A )L O % LT SHBG X 10%# L 7-,
ZDORERNS T STDOHAHBYEIZDEHP #FBIC Lo CHEHT A NAT oD~
— =N DT BT D Z ENRBRI NI,

QRMEDEERIZNT EE
aFERNRE. FEHIE

FEEIEHE L L C DEHP X O MEHP oo i i %2 vy, DEHP &% & &= NiE
FEM OFE i & OBIRIZ DWW T, BERE & IR 2 Lol L7298 s ST
W5, FENBAEMSRE CIZmT o DEHP XX MEHP EE A BREL D snwa &
IZHS&, DEHP O & T ENEEE ORICEENH 72 LT 2HENH D

(Cobellis et al. 2003, Reddy et al. 2006, Kim SH et al. 2011) 25, ZAL5H D
FER W, FEMIERECIITIREE L 0 P EREMEVE ORESL H D (Luisi
et al. 2006) , £7-. JRF DEHP i %= BFEHEIE L LB SIThiu TV 555,
A NESE & O BEE IR S 4L TV R (Ttoh et al. 2009 . Weuve et al. 2010) .

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

(1 9-fE36.8+SD 6.75% ., #il 22~455%) & it~ v F I 7RO L E24
% (387.8£5.15%. 18~485%) (oW, MAEFODEHPK CMEHPHE % HIE L
oo TOFER, P DEHPEE (ng/mL) O RfE (U Ar#PH & OFPH) (31
B NIESEREDN0.57 (0.06~1.23%1f0~3.24) TH V. xtHEED0.18 (0~0.44}%
N0~1.03) Lt L CTHEILE» -7 (p=0.0047) , L2 L. IMHPMEHPHEE

(ug/mL) OFfE (U5 (&P & OFEFE) 13, 75 NEEREA0.38 (0.1~0.97
K 0~26.47) TH V. xfIEEED0.58 (0.34~0.71 % TN0~1.69) &Ltk CTHE
EIH BN o= (p=0.12) .

Reddy & (2006) 1%, A > RIZBWTEFIX FRIFE 21T, = RNBEIEN H 5
FRIED e 49 4 GEFIRE, K15 26.24SD4.2 7%) & . Flad ~ v F S -k REE
LT, ZOMDIF ABREBRNG D RO LM 38 4 CFRREET 27.4+4.77%) K&
O AR BN 22 DR IR AT RE 72 otk 21 4 GRPFREETL 27.143.4 %) OIfth—~ # L
Mo A7 VEOREZIE LT, ZO8EE, i DEHP #E (ug/mL) OFH)fE
+SD &, XHET © 0.50+0.80 KO T O 0.45+0.68 [ZxF L. JEFIHEIX
2.4442.17 LA EIZE < (p<0.0001) . 14 DEHP & & & PIFE O BmAEE &
OMNCIEDOF LR (r=0.44, p<0.0014) W& 5T,

—7J7, Luisi & (2006) OFETIE, FEHERS D = K OUIRAR L L7
AL 15 4 o g MEHP #EE (Rl 0 pg/mL., P27 #iPH 0~0 pg/mL,
#iPH 0~0.57 ug/mL) (FfEFHE72 A A& 20 4 (P RfE 0.42 pg/mL, U537 &P
0~0.51 pg/mL, #iPH 0~1.20 pg/mL) & T (p=0.0034) | [RERIZ, I
EH DEHP EEICE L CH, FEBHEND Y 75 R OURR AR/ L=t CFY
fE 0.27 pg/mL, %P 0.14~0.59 ug/mL) O 5 2372 2ot CE#IME 0.30 pg/mL,
#iPH 0~0.63 pg/mL) &L THEICK,» -7 (p=0.0029) ,

Kim SH & (2011) %, s&EHS 75 o [E A 2t o #E1 T #0152 WIRE O B3
97 4 (stage II1 47 44 | stage IV 50 44) . xfHHE 169 412>\ T, g H > MEHP
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} O DEHP JREZ i U7e, mEFIRE (ng/mL) OYHEXSE (%, MEHP
TIERRRE 12.4+1.1 1C%F L CHEERE 17.4+1.5, DEHP TlIxBEE 92.5+31.1
Ik U CHRERE 179.7132.5 TH Y . FENBIER CimiEH MEHP & DEHP
BENFEICEWN. E2®EL TS (L1 p<0.001, p=0.010) .
FENBUED & 5 kst DEHP XX MEHP BENE W, EWH A T—&
PED B DAERDPHIE SN TWD R, & DUFZEOIERIRED M H R B L ~L 235 O
FTOXBEEDO L~V X0 HARW EHERISEBRBIZ-Z D LTV,

Itoh & (2009) 1., HAANOFENEIERE 574 (stages [I~1IV) | xIFREE
80 4 (stages 0~1) IZDOWT, 7 Z L= 27 VDR HY 6 F (MEP. MnBP.
MBzP, MEHP, fi#i# VI, IX) ORHIRE & FEHNEE L ORRREZRHE L - &
Z A, JRY MEHP B (ug/g Cr) o JufE (WA Ar&i) 13 stage 0 T 4.5 (2.8
~6.2) . stage I T 3.4 (2.5~5.3) | stage II T3.5 (1.6~4.8) . stage III T
6.2 (3.1~9.4) | stage IV T 4.9 (3.5~6.9) THV . TENBIELOMIZHE
72BREEIX 2y o 72 (p for trend=0.25) , LD R F DI OV T H A E 72 BE X
inolztWmEL TS,

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

b. 4 B2

DEHP X°Z O O i B SUTIR PR E 4 RERE & L C.DEHP %# &
IR OVERR BRI & ORI OW TR TN HRE SN TW5D, DEHP KO
MEHP DOIfl PR % BB & L7287 Tl DEHP 28 & YEARAEIE 0 BFH A3
IR I TV 5H (Colén et al. 2000) . JRHHHMIIEE % R IEE & L&
T2 X9 RBEIXRWE STy (Lomenick et al. 2010)

Colén & (2000) 1x, MHREL ZREFIE L LT, 7V M) 2iZFEH4A% 6
MA~8 CE¥ 31 70A. HRAE 20 208) OREIFEIE (k7 —F =) oLl
414 L, 6~105% (CE¥H 70 22H ., HFIRAE 46 22H) OXHEED LR 35 4 2 %4
& LTSt 24T o 7o, EOFER., JEFIEEO M H 75 DEHP % 25 ] ((F)
440.9 pg/L) . MEHP % 5 %5 (%) 106.3 pg/L) B Li-—J5, FBEEN D
< DEHP % 5 ffil (3% 70.3 pg/L) "o L2 oo, MEHP I3k H S iu7z s
o7, EFIFEO M DEHP JREIIRREEL V AEICE <. DEHP &8 & 3
FERE DB AR S T,
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—J7. Lomenick & (2010) 23 K[ETIT o 7 JRHPIRE 2 ZR@Z 61 & L 7Rl
e CliE, PARMEREYRERIEO LI 28 4 L. Fin b Nz~ v F S E 7%t
REDO LR 28 12>\ T, R DEHP {4 (MEHP, fUi## VI, IX) B
ZRE LT, SO0 7 V7 F = U iiEZORE (ug/g Cr) OFEHEESD 13,
MEHP HMEGIEE T 4.79+10.84, *IREET 5.56+1.07, {4 VI NEGIRE T 32.2
+4.7, XPREET 33.126.7. W IX DVEFIRET 479271, 3 IREET 52.0+£10.9
Tholzn, EFREE RO TN ORFRDIEEICAEZET 2L,
DEHP & & X ME AR B RE & O RICBhEII A D ivie o Tz,

c. 3=

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

(Lépez-Carrillo et al. 2010), fha RIERIMEAS L OVETEFF M (reproductive
characteristics) 2WFEEN I L7203, 7 XNV AT VIEOZRICET AL O 25
D, ENIRELF DT — #1372 < BRBHEEITAEREOHIZEES Wz, FEHTIT
TREBMGRTO BRIR N AW, 7 X2 Vg 27 VEEY 9 (MEHP, R
W IX, VI, V &#5te) RBENHTE SN, gRE D7 & 82% LI Enn
W S, BRSO R, DEHP O FE RG5> 5H . i V o 7
FLUEDO Y 27 BINCBE L, &K OFRBEEORFEE (ng/gCr) DRIK =74y
frfE (HEPH 11.59~57.88, XIHREED FIAE 42.02) 1Tx7 2 fFerm — o (R (G
97.68~1742.92, xfHBEED Fr9:fiE 155.88) @ OR(95%CI) 1% 1.68 (1.01~2.78)
Tod -7z (pfor trend=0.047), —J7. it VI OJRHIRE (ug/gCr) O %1%

(95%CI) IZFEMIRET 28.11(25.01~31.59) THh v . XIHEEED 33.37(30.29~
36.77) L L _RAEIZIK L (p=0.04) . FUFZITIC XAVTAEE TIERWDA U X7
DL BN S o T2, FOIENPORBICHONTIL, R O RMEHIZ W T,
MBP. 7 AZ AT (3-HARx7are ) (MCPP) IIRBBREED HN, 7 X
NWVEEE ) =T v (MEP) 1 XJEFIREO F N B EIZE T, £, KH D MEP
FEOWENIIFFEDO U A 7 I EGERMEND - 7= (BAK = BEIC T 2 s
=S5 AEED OR(95%CI) =2.20 (1.33~3.63) . p for trend=0.003), % 7=. MBzP,
MCPP DR HFRERMZ Y A 7§ AR A B, JIE L 9 mORBED DA
FHZOWTITAERBEEIIA DR o T,

OBHORBLEROLSE - REICHT HEE

FoWHIZRBWT, HIREWIZ 5 DEHP 513, WE o A5 - FEIC
WL KT L BRI O, A RE OB BB ORAKE, HIEREY
D AGD #ifi, 1FREE, ORDBRRIE, ARG EEORD, T A FAT R
VEAMKT. BT EARKT., HEREEESHEREIATHD TIL 2. (6) %
ZM) ., B MZBWTH, B DEHP & (R, Mk, I mE S oS
RE) LRGSR IEORE AT AR D AGD RLH K A XFELIZER LT
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WENE L <ATPbhTERY ., EENIFEIA TN D,

aiERD A, BiEH A4 X, HHRILEY

TENEREOHBIEIAIRT ORBLOR T DEHP REIREEZ Hv, HAERD

AGD & ORRZ RN HRE SN TWAD, Swan H (2008) & Suzuki b
(2012) 1. HEIERF ORE O R+ DEHP REIEE & B HAR O AGD LA
MERH-TZEHE LTS, — 5, Huang & (2009) & TIE¥EKRF o
MEHP & & AGD L OBICAHDOHBERA LN OO, BIRTRAP, FEKPE
FELHREENHER TE ol tHE LTV D,

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

(AGDERE Tl L7=f51E) ORI OV RGN 21T > 72, AGLIZE
DEHPR#W & 13A B 2 MEIZ 20y -> 7228, MBP%: & O ICI3A E A OB
HbNT-, 2B, AGDIE, BEAR® L OMICIEDOFE (p=0.001) 23, FH T
RERDOEE EOMICAE SRR (AGID25% % A WE K XT5% & A WVAE THy T
3R BIT AR AR DEISIX., AGIOE WEEN520.0. 9.5, 5.9%. p=0.02) 2"
BHHILTWS (Swan et al. 2005) , T D%, Swanb I EZ BN L, R 4E
(%1064 IZHER LT EZIT 72, FEBLDFEMICLDEEO = Z AL
THELLEASET VERWTHAST L, BB ORFPDEHPR#W3TE (MEHP,
KREVI, IX) OEE (logi) &1 EH (CFEH12.802Alm) OAGD & DICH
BERAOHENSH L Z & 2R Lz (Z1<1p=0.017, 0.002, 0.001) . %1%
BPEEE D25% X A IVINSTE5% Z A LD FEFICKT HAGD (F9:fE70.2 mm) O
HEEEILEIT-4.4%, -3.9%. 4.5% CThH-o7z, IHIZFELEFMITIDEED
W= A NE TR L7-AGDIE & EHME & D EIZESW T, E125% % 1 /v
® “Longer” AGDH#E (264) . T{25% % 1 /L@ “Shorter” AGDHE (294) .
FOHM O “Intermediate” AGDEE (5144) O =>D KT I —ITH1F . KACH
MDORFPIREDEZ1T o712, £ OFER, MEHP, fR#WVI, IXOJRHFIEEDH
Jfl (ng/mL) 1%, =L Longer AGD#C2.3, 8.2, 7.312%} L T, Shorter AGD
HETI36.2. 19.8. 21.3T&H Y. Shorter AGDE D J5 7 Longer AGDREE L 0 ¥t b
RPN G P -To, 72, MEHPRE L [RXRE L PREE FTREARE ORMICH,
TNZENAERADOFE (p=0.005K O'p=0.048) 7% 5 117= (Swan et al. 2008),

Huang & (2009) i, AEORB & HANK 6440 (B 334, & 314) I
DT, B ORLOFEKRFORBMIEE (MEHP, MBP, MEP) &, #i4R
DEE. KELOAGD & OBEZFH~7=, FAKF o MEHP EEIC X - CTHAER
R ERE (K 16 4 O yfE 32.3 ng/mL, B8 17 4 O fil 38.8 ng/mL)

38

(FaXig/2) 2 X 2K
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CARERERE (KW 15 4O 15.3 ng/mL, B 16 4 O HF9fE 9.5 ng/mL)
D 2 PCHIFCLBE LT 2 25, LRCIHKEMIE L7 AGD (AGI-W) KU
FEAHT L7 AGD (AGI'L) &Rt MR R & R CH B R 572, L
L. BIRTIH AGI-W X AGI-L & $ 12 MEHP J2 & A 75 2 s 72 o 72,
7285, EAKPO MBPIZHOWT b 4RI MEHP & RO B#EAL SN TS,
DEHP O R HRGE & B IR D AGD L OMICADHBERH 572 & F 25 Swan b
(2008) L IAKEDFER D HADHAETHME SN TWVD, Suzuki HiE, AARAD
FEBL L B P 111 MR E LImiiE 21T 5 7, REBLO RS & L CIEIR
9~40 ¥ (CE#y 29+SD 9 ) IZHE L= 2HEy FMEdo DEHP ft#% 3 f
(MEHP. ft#t) VI IX) 25t 7 X VERT AT VEEEHY 7 O EE %1€ L.
BYHAERD AGD, KE, HELOMEIIOVTH~E, EERETF LA
CTAHEIR 1% R U7 51 LA E L 72 MEHP O JR R FE (25% & A L fE 2.92
ng/mL, FHfE 4.68 ng/mL, 75% ¥ A /LA 8.03 ng/mL) OXxtEfEIL, FHIRD
AGI & DRICAE R ADMHENH - 72 (p=0.011), 723, MEHP & DM 5SALT
KGR % 5313 S LT & 0 R B 0> AGT % 4 DU 53 R B 1 C L L7
EZAHH 2 W ALHPHRE & 5 4 WO NHEIPAEEORICH BEEN/ R SN TN D
(p<0.05), ZOFEFRIZE Y, HARTO DEHP Z%EN SO AR AT EL 5
ZTWHZERFRENE, B, B2 FAOH LA Y 7 IR FARANCET
HEMENE L, "ERTERDABEERD 72D, 4V 7 TR ORPIRE
HHIE L7223, AGD & O X727 > 7= (Suzuki et al. 2012, K 2012) .
Pl bEo &9z, fEiR o DEHP 845 & 4 o> AGD & 0B B % T A5k
FEEDRLS BFLL -BEDOH DR RPELN TRV, kD =>DiH
A F Gl DEHP 28I L > T AGD MNE#MiT 5 2 & &2 Rl B RN ED .
B EROREL LEAENDH D,
Fho. BRI, BHAR, WL, a0 DEHP & OCAM e 4+ Rliem b L
T. DEHP ZFZ L FHAEIROHIRY A XL OEEZTHXI-ERREINT WD,
Zhang © (2009) 1%, PE EMICETRF 201 A FTEROKEIZL T
AR EERE 88 AL & xHFREE 113 410D 2 BEIZ 31T, 2 A — R PNIEBIHIREF TR 21T > 7=,
REBN O8I L2 ik, A, MEfh o7 Ao 27 VI b fE (7 X VEEY
=5 (DEP) . DBP, DEHP, MBP, MEHP) D& HlE L, 7 & LET
Z2TFNVIEO BT EIARE L OBUERNTAS -, EAEERE L SRR L OBICIE.
SEWRIART . #EWRH © Body Mass Index (BMI) 39, I & fif% (Kessner index) .
EX VYT Y A RO, R IR o e, T AT
257 VHIE T0% B L 0 A BRI 20 & ERTRE R L ~UL TR S e, A (R abE
1> DEHP 5 3R TR & R CHESIT A bR o 7, L L, MEHP
TREOFRAE (26~T75% ¥ A MEO&FH) 1X. BHAM TIEx AL 1.4 mg/L (1.2
~2.1 mg/L) . EAERE 2.9 mg/L (1.8~3.5 mg/L) . MF#sii Tl BBEE 1.1 me/L

39 BMI =& (kg)/& & (m)?
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(0.9~1.7 mg/L) | K ERE 2.5 mg/L (1.6~3.4 mg/L) . f5 18 CTIiIxIERE 2.9 mg/g
(1.8~4.4 mglg) . IKIAERE 5.5 mg/g (3.4~9.3 mgl/g) THYH . \WT DA
FHZBW T HIERAREHE TR LV ARICED > T2 (W T 1L h p=0.000) , 7235,
R OV Tk DBP IRE G IRAEEM CHEICE -7, £70. HAERD
HAERFEY A XD OAET <~ i Z A5 & it o DEHP 2 135
RLCHERAOHBENH Y | BE ML OMES O MEHP BEEIZAEL S RE &
HERAOHBEND >12, FEAMHE 02T ¢ v 7 EUFET VI L DN O R
MEHP O A RGEIREDOF 1 WA ALRE (B ISk 2 85 4 WAL #E D HIE (4
BREEES . 721X 2 A) B OIKIKRED OR (95%CI) 1%, Warm 4 <1 2.05 (1.17
~3.70) . MRfEH TIX 3.23 (1.31~5.94) TH Y, DBP 2D\ CIIB&r i <l
3.53 (1.54~6.15) . BRMEHFTIX 4.68 (2.14~6.85) TH-o7=,

Wolff & (2008) 1%, IESHIC= 2 — 3 — 27 [ZEE L TV REE 404 4 0%
RiEaR— MZBWT, BlOZREREE U TR S IR LIZRF O 7 ¥
VR AT VO 10 8 (MEHP, DEHP X% V. IV, IX 2 &) O
FEZRE L, R L O AE RO F IR A XL OBEIZ OV T Lz,
MBI DIE D, 7 X IVEEE ) T AT )V Esy & (250 Da<) 4 (High-MWP)
O4AEF (XHigh-MWP, DEHP fU#i% 4 4 &ie 6 #2) . XDEHP (MEHP,
R V., IV, IXDEF) . 7 X VEEE ) = A7 VIR & (<250 Da) 1R
(Low-MWP) O & & (X Low-MWP, 4 ) (%t 28T L7072, T DREE,
NFE, MR, JRY Cr RE%E CTHE%., X Low-MWP OJR PRI, FIRE
2N X High-MWP £V 5 %@ < HE R oA M QYRR O I & 722 1IE O FH B
Nd 7=, DEHP R DR f gk cix, MEHP L REMMICH B 22 IEDOM
NI BT, FRLSMIHEEIZ 20> 72 GEEBIIIC W TiX (3. (2) @b.
=) ) .

Suzuki & (2010) 1L, HARORBL L FrAR 149 M >N T, BBlORF O~
AN AT VARG 9 FE (MEHP, W IV, IX Z5&Te) OIRE & iR
FOEAROEE, HE, EEEOBEIZOWTHELZA, WIinba B2
WA oT=, 728, Suzuki HiE. ERFIE Cr JEEENZ/L L TV 2 A]
MRS LZENE, 99V TN ONWT Cr flilE & EEMEAZE L, WIh
DA IETHAER L DEHP IR EICREEN 72V & 2R L TV 5,

Philippat & (2012) %, 7 7 > A TO B IR OINMEEF T B 2 5E 1] 6 FAF
FEITBUWTREF 287/ (JEMI 72 4, XTI 2156 44) IZDOW T, 4k 6~30 D ~7
Z Vg 27 U 11 B8 (MEHP, DEHP GG V. VI, IX 2 &%) DR
WELHEROKE, R, BEHEOBELH - A, BHEIZA LIRS
oo 728, AMEREIE & OREICES T AR HIT o T,

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

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

—7J7. Lin & (2011) 1%, BEBICBW TR E IR 155 (BIR 814, &I
T4 4) EXRBIT, 7ENBT AT VY 7 (MMP, MEP, MBP, MBzP,
MEHP, G VI, IX) ORBLOMEIRE 3 W o R R & 47 i oM R L€
OB ZFAEL T\ 5, DEHP MW LTIk, ERIRIC L D28 EEZ1T 9
&L BEHORF O Cr #ilE L7 XDEHP (MEHP, ##® VI, IX OAFH) BE
BRI OWEEET A h AT a v R ONERET A AT a vl E2DOICA
ORI, L, BIRICOWTIZEER 2o T-HE L TWD, 72
B, R MEHP 2 O FRfE & T 95% & A /VfE1E 19.1 pg/gCr (11.7 ng/mL)
K Y100 pg/gCr(34.6 ng/mL) Th - 7=,

b. 3T IR EAR & U E

IR O R A R A B feE b U C.DEHP 2 & R & O BfRIC
DOWTIHRTEZMENTHON T WS, Adibi & (2009) & Wolff & (2008) %4+
IRHAM OER CBEENH -T2 EME L TWAHAN, 2 &, Meeker &
(2009b) X FPE L OBSHE, Whyatt & (2009)  (F4EURHARI O MG & OBFHE N &
ST HEL TS, BB OMREIRE % REBHRE S L CHVWZ Latini 5
(2003b) b AERMIM] DG & OB EZ S L T\ bd, S HIZ, Toft 5 (2012)
I SARHR R O PR PR & e & O EZ#A LT\ 5,

Adibi 5 (2009) 1%, KREIZEBW T, EFIZHNR L7Z 283 4 O & %512 =
m— NI EIT o T2, HEEDO Y] 12.2 BB RHZERE L 72k DEHP X #7R
JE LHRIRBIIC DWW T, Cr K OF OO K 284 5 & R MEHP BN
75% % A WV (8.2 ng/mL) DZMEIE 25% % A /W (1.1 ng/mL) D2 PRI~
TH¥¥ 2.3 H (95%CI : 1.4~3.3 H) fHRWIRNEN-T=, £/, MEHP kO
RE VI O JR F i FE O st RN/ OEE AN L ¢, 7 OB o 4 » X8 (OR

(95%CI) : 1.3 (1.0~1.6) X' 1.5 (1.1~1.9)) . 41 HLUUKEDHED F » XHY
i (OR (95%CI) : 2.0 (1.1~3.5) KN 2.2 (1.3~4.0)) . BEDOF v X

(OR (95%CI) : 0.5 (0.3~0.9) 21*0.4 (0.2~0.9)) A bNT,
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F£72. Meeker & (2009b) @ A 3 =215 HA 38— kNIER] > BHFZE
TIX, SHEOZHKER T OFEEL . 37T HARM Colh L7 RPERE (30 44) (X3
HE(8044) &bl 3 5 & AEHRES 3 HIICH AR L 72 R 1 DEHP G 4 & (MEHP,
R V. VI | IX) OREHRE (LWEXIZZ V7 F=UfiE%) BEho
b DODHEETIX ) o7z, MEHP (2B L CTix, TlIRERE & OV RERE O 8
IR PEE (ugl/g Cr) 1X3ZNEFN 3.3 K N4.7T THY, KHEOFRME 2 548
o Tk OR=3.2 (95%CI : 0.9~11.3) THIIERTICE LB E WE X/
7,

Wolff & (2008) O KENZI T A Tk, HIRE 3 HHCERE L 72k MEHP
BE (bl 6.0 pg/L. #PH LOD Kiifi ~526 pg/L. p<0.05) KX
DEHP-MWP ¥/ (fhJeff  0.27 umol/L. #iPH 0.005~20 pumol/L. p<0.20)
ISR R E A ERBEEN LN TWD (HAEROHEY £ XL ORI
WTIE3. (2) @ a. 228 |

Whyatt & (2009) OHEIZ LX, KE=a—3 =7 HICELT 7 U IR X
IR =R kM 331 £ axtg e Uiz ak— MEMTIL, KK F D%, i
IRBHNCEER S N RP O LEME L7z MEHP R (%M%Y 4.8 ng/mL.
95%CI:4.1~5.7 ng/mL) 1t BHRAL O PN D & AEIRIF 25 1.1 B &85 L (95%
Cl:0.2~1.8 H, p=0.01) . & EAZONSAIEE FAL (LOD. 25% % A /VHE.
5% % A VAE, 95% % A VA : 1.2, 1.8, 12.8, 58.2ng/mL) (2t~ ¥ 5.0
H%HE L7z (95%CI : 2.1~8.0 H. p=0.001) .

728, M o DEHP XU MEHP R4 RERE L LI b ME ST
W5, Latini & (2003b) A % U7 OFEIZEBWT, Sr S 2B o3
TIVD T7.4% (65/85 fiK) 75 DEHP (°F#) 1.19+SD 1.15 pg/mL, 95%CI :
0.93~1.44) XX MEHP (0.52+0.61 pg/mL. 95%CI: 0.39~0.66) 23 H S i,
MEHP 23 S 728 B T A B X 0 fEIR I N L0 o 72 (CEY H 3K
38.16+2.34 %} 39.35+1.35, p=0.033) . BT AT ¢ v 7 [AFHT ORGSR, I
HIZMEHP 23 S v 2 & EfER B & oMICIEDMEBI A & - 72 (OR=1.50,
95%CI : 1.01~2.21)

UL ED X DI R o0 DEHP Z8 151 & IR IR o & S 23 5 2255
BRERIIT BN RSN TV,

Eo. BBOREBNC L OBE A L HWE ST VWD, Adibi 5

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

(MEHP, %#t# V., VI, IX D43 ) BERE VLY, gD PPAR). 5%
BRI KBS REEL T LR HCG ® mRNA LK< ([A#e% -0.15~
-0.28, p=0.03) . fREW VI T T DEHP O 1 T ICRHT 555 4, 5 5y
MR CHB RO N A BRI, EF DITBRORA L IIRHEEIC S % 5 2 T
BTt AR LB, Z 0% 5 MEHP, {Uii# VI, SDEHP 0%
PR R PIR I, £ 2h 5.5 ng/mL, 16.5 ng/mL, 279.8 nmol/L T -7z,
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WPE L OREIZ OV TR D E STV b, Toft & (2012) X, 7~
~— 7 OPO COWFRZHBE T O vy IV ExG s Licars— ML=k
P 128 LT DWW T HEBIEE & U CTHEIRATE O AR > MR 6 FE (MEHP,
Rt IX, VI 2&Te) ZHE L, FMEEORBEEIZOWTHE L, BEREED
TREEA R T HGC Wit CHERR L=, T OREE., & AR HE NS 10 HZICERE L
72RY MEHP #BE BN L, LWEMIE LZRTEE (ng/mL) OFHHE
(HEPH) 1%, JRPERE 48 4 T 23.4 (LOD Kiifi~84.0) ThH v, AVRHPER 804 D
16.2 (LOD Riiti~64.0) LW HEIZE->7= (p=0.01) ., FE#ii<° BMI % % J5%
L7k MEHP IRE O 1 =/ (KIRERE, LOD Kiifi~9.9) &4 255 3
=R (EIEERE, 22.0~64.0) OWEED OR 1X 2.9 (95%CI: 1.1~7.6) T
ol FHIEEYI OWE (R HCG O EF L= 324) U 273 EL .,
OR (% 40.7 (95%CI : 4.5~369.5) T o7=, F7=. wEAKRD—HRELFTDO
WREFBIX o2t E L TWVWAD,

C.HEZRITEIREZE

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

Swan 5 (2010) 1%, KE®D 3~6 DB 74 £ KO 71 4 &= DORH %
sl LRI W T, RBEBOERYT O R+ DEHP (SRR & | BEE A~
DEMERFREICEKESSEROBOFL LWIECORa TR T EOMOAE 2B
HAEHE Lo, R OFE R O SKEN T 208 LI BRGSO ofsR. 5B
HiZkBWT, FEloRTOREHY VI, G IX, X2 DEHP(MEHP, &
Y VI, IX DEFH  (logio) OEMEBDOTH LWIEFEDR (BE0KE) O 3 7K
TEORICHEERBERNA LN, B 74 L OREIZE T 52K REM O R TR
£ (ng/mL) o dufE (M AZ#a) 3. Y VI 2% 9.0 (4.7~17.9) | UGH
P IX 7 9.8 (5.2~17.3) . MEHP 7% 2.9 (1.4~6.2) Th o7z, iz, DBP 1K
AL OFRIBRRBEES A b,

Whyatt & (2012) 1%, kE==2—3— 7 HIZEDRT 7Y AR XTI A=y
7 R DOWNEE 3 WO REBL, &5 319 4 2 XA & a2k — NRAZITV . DEHP
R 4 # (MEHP. 103 V. VI, IX) & MBzP., 7 X LVEEE® /A4 Y 7T )L
(MiBP) |, MBP ORHFRE L, AL TEH0 3D & X OFRMAEET KL
MEITENC DWW T ORE LA Lz, SRARNITA Y —Hsh R ERE 1T
(Bayley Scales of Infant Development : BSID-II) ®f&fh¥iEfEE (Mental
Development Index : MDI) MK OVLERE)EFRE 2 {E4E (Physical Development
Index : PDI) #HWTHREINTZ, ZOE%E, DBP fX#% (MiBP. MBP) ®
JRPJREEICEI L Cid, PDI 2 =2 7 03 B EAE (motor delay) . ZIZF17 % MDI
A 3T DA BRI PHEGE SNTE 0, BHERICABRMEENRDH Y, LRIk
WTHEIR I SEERORENA LTz, DEHP (REIREICEE L TldZ o
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O eBE A LN o7z, 72, DEHP HW 4 FEORHEE (ng/mL) @
e ¥ (95%CI) KO, MEHP 2% 5.1 (4.3~6.0), LOD #ii#~613,
R IX 23 23.0 (20.1~26.3) &Y 1.1~1,750, {34 VI 28 19.2 (16.8~22.0)
KON 0.7~1,320, fR#% V 2% 40.2 (35.6~45.4) KT 38.0~1,840 Th -7z,

Yolton & (2011) (%, KE A A FINZEBNT, B 350 ARG, REBLO
TR 16 L V26 MO R D 7 X VT 27 VK 6 O L 5 -ENO T &8
Neonatal Intensive Care Unit Network Neurobehavioral Scale (NINNS) @ &
TN K DMRATENOBIRZ R 72, FORER, 1R 26 BORFIEEIZHSNT
DAHBHEATED S, DBP (i (MiBP, MBP) EE X OEE CIrEi 0%
ITHSRED A | HEICEEN & - 72, DEHP 3% (MEHP, G4 V., VI, IX)
LTI, BRIZBWTOR, BHESTORT (e - it s b Edy) HE L

BREOHBEZR L, 20L&, MEHP ORFEE (ng/mL) X% F1)
4.2, 95%CI: 3.7~4.9 Th o7z,

Engel 5%, KkE==z—a— 27 MITELR 255 E T 501M X 2k — M

(The Mount Sinai Children’s Environmental Health Study) (23T, £:#l
DIFYRIFDOIRF D7 Z)VEE T 2T VR O FEDOIREE &+ &b OFFITEN R~
DEBEIZONWT—EHORHELIT>TW\D, 5 HimOFAERIZ I 2L~
FAETIE, LRITBWT T X VEEE ) = 27 VG & (250 Da<) Ry

(High Molecular Weight : HMW) ® &Gt (DEHP fAE##% 4 & : MEHP, (U3
W V., VI, IX &t 5 FDOEE) OIRE LA & Orientation (FAERT) KO
Alertness (JEE ) ORxA a7 L ORICAEZRAOHMENRALNT-, £, BRI
X7 NV AT VEORRE FA-& & bIEHERES M L35 & o A 2
DI BRELR TRy ST RE = 2R LTz, 70 B AHERFOREE O JR 1 MEHP
= (ng/mL) O Il (Mo ALEEFH) 1X 6.1 (2.7~14.5) Toh 7= (Engel et al.
2009), 7. FDHk 4~9 RITIRoToF E b DITHE) & FATHRE & 2 T2 H A5 T,
7 Z Vg A7 VIR Sy & (<250 Da) fAE4 (Low Molecular Weight : LMW)
4 FEDOEFE (2LMW) 23 EE) O iR SLBC M & W o 2 BTEITEC FZ TR RE DK
TERELTWAZ EnmaEn/z (Engel et al. 2010), =512, T~9mFFICH
BAJEIZ B9 2 B (the Social Responsiveness Scale) 21T - 72 Tlx, X LMW
K OMEP ’tEEMED KR EZRT h—F VA7 LHEERBERA LN, 7B,
TAEREIZ L > TIBEED o726 O ((fEEHEREE) & & - 72 (Miodovnik et
al. 2011),

KimY & (2011) (X, #EO R 460 A2 X5, EHRE = O R O IR PR
EAEEL Lz HAERO 7 X VR 27 VMG (G IX, VI, MBP) ~
DEFEEE% 60 HIZBIT 5 BSID-II @ MDI & PDI & OB 25 7=, Hi
& amR— NAELZIT o7, KKK A2 i L2 EEUF 0TI K 2 8T O R,
ZIRIZBWTIIARRBEERI A LN oo Dlzkt L, BIRIZHBWTiX MDI &
FER O AR F D JR o O ARG VI L ORGEY) IX IR EE & ORICA B R A DB A
b, & 52 PDI ARG VI L UMY IX.MBP & A E2RADHEEZR LT,
72¥. B o DEHP R O IR TR E (ng/mL) O i (W Argip) X, /R
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@ IX Tl 10.1 (4.3~21.4), @ VI TiL 7.9 (3.8~17.1) ThoT,

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

Kim BN & (2009) 1. #Eo 8~11 moOmtF % 261 4 2 %42, DEHP
R (MEHP & Ot VI) & DBP % (MBP) OJRFRE & ADHD JiE
EHEICB 42 227 (ADHD JREZSEENT 5 & 2 a7 23880) & o] o B % 51
RAHFEWHIFRAEZIT o 72, FEREGHR T2 5 &, WED R+ DEHP REWiE
BE L BT OB S LD ADHD SEEREICEI T 5 2 27 OMICA & 72 1FE OB N 7
Sz (Kim et al. 2009), 7272 L. #4540 T2 RHPREEE 1T 2502
D T < B 2 XREY VI O 9ufiix 23.4 ng/dL=234 pg/Llng/mL] T, #ilc
it ~_7= Cho & (2010) O#H P L7ciEE AFEO 10 580 L, KimY & (2011) @&
g5 [ AR O RE o P RfE O 30 fFIZUTV,

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

ORRBERILEVIZHT ZEE

PR 2 ZFERE L LT, DEHP £ & i O FRREALVES (FrX
v (Ty) . T, RGN ALEY (TSH) ) & OBEEICHOWTHIEN TN T
W5,

Meeker &%, REIEDEEWCTRIE DR Z 22 L2 B 478 £ IlTH>WVWT, A
Ny MREOHEMIE L7 MEHP JRE (%07 8.28 ng/mL, H 9l 7.95
ng/mL) ZHE L CHEONMICHT . Mo OBz Ty IEke T A & O BIfR 2 0~
7o WE ORNCEBRAZERIIA LN R b DD, FH4HH/MNTT T b—L
720 51 I & el L CL Tl 0.11 ng/dL (95%CI:-0.18~-0.03) D % .
Ts (% 0.05 ng/mL (95%CI: -0.10~0.01) DOV %R L7, MEHP & T, OHE
R DOMENIAAER T2 Lok bR vl (Meeker et al. 2007)

Z D% . Meeker &% NHANES (2007~2008 4£) (2815 20 ml EDOREA
B41,346 44 N 12~19 1% D B 1 329 4 DR K IR DT — X & Hu, 7 X v
fe = X T )VE O Bz & FURAR A LT v ORRICOW TR e 21T o 72, 7 4
VBT AT VENGEY 78 (MEHP, {R## V. VI, IX 2 &1) ORPHRE,
FORBR AV o g hiRiE, EEA L2 (BMI, iEHhaF=%) 2o
THEEUFINTZIT -T2, T OFER KA T, R+ DEHP fX## (Z » 5 H MEHP
JRAIEEE (ng/g Cr) 1XHR A 2.29. 95% & 1 /LfE 21.3, #iHl LOD AJii~890)
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I, BTy, WEHETy, BTk OFrrnr Y EoMicaERAaDMEN, TSH
EDMICAHEREOHBEANA SN, Ty & ORICHE bIRWV—8 L 72BN B 5
. DEHP OER{LHIE IR FE O T304 72 0 OAFIE % O RIRAR ST EHH 2 &
KA 2R L (I3 IX I2>W T, p for trend<0.0001) , ZALIZxf L
T, 12~197% DRk DEHP i (Z® 5 H MEHP JRHPEE (ug/g Cr) 135
]33] 2.38, HHE 2.00) 1T, ¥ Ts & OMICABEREOHBERN AN, Zi
OOFERIX, 7HNVBT AT NVEOZFRBENFIRBARLVE OB EBHET 5 & L
2INETORELZZFFTHE LTS (Meeker and Ferguson2011)

Boas & (2010) 1Z. T ~—27 D 4~9 D1 EH 8454 (B 503 4. &«
1342 4) O 12EHD 7 X N A7 G MEHP, @4 IX, VI, V%
“ie) ORPIRET —& 2 v, FIRE#EE, IGF-1 X OEE (R 1 XD
) & ORI OV TRIB A 21T - 72, FAIRIREERE O FRIE & L CiluiE i ok
Ty, WEEE Ty ¥ Ts. HEEE Tz O TSH AHW S 72, Cr ffilE% O R A
EE I DOMPFRNERE L OBEIZOWTIL, ZEERE RS TIL,
BLTERRSTBMRB AT, # Ty KOWEHE T4 2OV T, BIRITHBWT,
R IX (thdefiE 52 pg/g Cr. #ilH 4.9~1,818 pg/g Cr) & EDOMENRL BN
7o (£ p=0.019, 0.027), 7z, #& TslZ>W\WTix, ZH DO MEP & FE7R
BN 8 - 72 (p=0.026) 2%, EHE Ts lc oW Tk, mtEoWFnof#Ew & b A
BB 2o, TSHIZOWTiL, Lo MEHP (1 9uE 6.7ug/g Cr, #i
0.0~186 pg/lg Cr) EHERIEOHENH 7= (p=0.038), Z O, DEHP
Rt &1x. BIRD IGFE, BB bE=FEY A4 XOHEINCA B2 A DN A
S5 TW5 (IGF . HIKHY A XizonTiE3. (2) @),

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

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

CREERBRUERBICXT I2HE

R A BB L LCHY, DEHP 0 &% & BMI RJEH A =L LT
ARG oA v AU HRBIME, BRI & OBIE & N R A KO WTRFZEDN T
TV,

Stahlhut » (2007) %. NHANES @ 1999~2002 £k A\ B 1,451 4D
F—H &AW, 6 fEHD 7 & Vg 27 VY (MEHP, U VI, IX 24
te) ORHPIEELIEHEEOA A Y ARGUEO BRI DWW TRABII R 217 - 7=,
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A 2 ARBMEOFREE L LC. Homeostatic model assessment (HOMA) 4073
b, 2FEmEICk1 2% DEHP (i 4 FEOJR PIEE (ug/lg Cr) O
EESE (Ffi) 1. MEHP 28 11+1.3 (3.8). U4 IX 28 65.8+7.9 (19.6) .
R VI 23 38.7£4.5 (13.2) Tholz, ~OOERBIFET /LBFEITICHV S
TRV, BEE A 2D UB/PEOZNEhCHR LT, Hiin, AfE, #E#&E, Cr
72 I K AN 2R LA . DEHP G ik, fAE VIL G IX
DIRPIRENEH L FEICIEOFHBENS > 7205 A 2V U HBLME & o R o B
ITHE TCIER -7, DEHP Lo ziE, MEP, MBzP 2 fgEPH, 14> &Y
VBTN E B A ERIEOME AR LT,

Hatch & (2008) i%. 1999~2002 £ NHANES OF —# 776, 6~80 %D
KE DB I 4,369 42815 7 X IVEET AT VR 6 fE (MEHP, R4 VI,
IX Z5Tr) ORPIEE L BMI (kg/m2) KOWEPH (ecm) OBIFRIZ OV TR
HEEIToT2, RMBREEER - R Z LI\ T3V — (BENZEI 6~
11 7%, 12~19 . 20~59 ;%. 60~80 EJZ) (23T 7e BT, Flim, Cr, ANFE, £
SRRFRIMAL, — BAFEERE & EE . M ST L D ARKE IR 1 A R L - A
IR T, & DORER. W%iﬁ%fxﬁﬁgﬁm@f%&i 20~59 D HHE: (895
4) IZBWTHER S, W VI, IX, MEP, MBP, MBzP O R {1 N &
BMI 5 % OWEFEEN & ORNCEIEN 2 57223, MBzP DAt S id I b AR
TlE7emolz, ZOHT TV —IZBITHRF MEHP #EE (ug/gCr) O & - 5%) +
SD % 4.0+2.9 ug/gCr TH o 7=, MEIZB W TIE EBEFEM D 12~19 D & 2 (682
£4) IZBWT, MEP ORE EH L L H12 BMI XOYEBBRAERIZENL T,
F72. 20~B9 DM (761 4) IZBWTH, AETIERWE O D[RO R
H Tz, —J, MEHP & BMI OiZiE, 12~19 D& (R MEHP £
(ug/gCr) = %(m -1 3.8+SD 2.9, FiHt% OV 43 L Z & D BMI=25.4,23.8,23.4,
22.9, p for trend=0.02) K O* 20~59 i DO &Mt (JR ¥ MEHP 2% (ug/gCr) =
+2.9, FWEE OIS L o BMI=29.9, 29.9, 27.9, 27.6. p for trend :0.02)
ICBWTARDOHBENRAE LN, 2B, 6~11 %D+ £ 6 (R MEHP #2 % (ug/gCr)
=5.412.8) IZBWTIEX, FFICBEHENA LR T21E0, 60~80 DT AV
—TIZUIZLITEDOMHEEN A B LT,

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

WCEDE ARy I ROT 7Y RO 6~8 D+ EH 5 387 4 & k4w
Xak— MNAEZITo 70, REIOHN—FHZOFEY A XL g U5 R., iR
HOFEHICBWT, MEP X! Low-MWP (MEP, MiBP. MBP ®&:F) D%
HIREN EH3 5 & BMI L OMERHA A EIZHEM L7223, DEHP {EWIZ ST
LD XD BRI o T,

—7J7. Boas B (2010) (. T ~—27 D 4~9 %D 1 EH 8454 D 12 FEEHD

40 HOMA= [fasting insulin (pU/mL) X fasting glucose (mmol/L)] /22.5
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7 HZ N AT AREY MEHP, {9 IX, VI, V 258T) ORPREET —
Lz, FRIRERE. IGF K OBE (BT X0 & OBLEIZ DU TR
Wi IR A& 21T - 7=, Cr /i IEZ DR TG IRE & O L EERFERIFESITICEL D &
g+ IGFEE D 5 5 IGF-1 & B IEo DEHP 4# (MEHP. {#4 IX, VI,

V O, KOs o4E  SDEHP) S AOMENRH -7= (p=0.001~
0.023) 1Z7>, DINP OfbR#W & L AOHBENRD - T-, T7=. FEY A X2
LTiZ, HE SD 2=7 (HSDS) 4HE DI 261 A HSDSchildhood

(1.5 & f & A RIFAAERFD HSDS @ 7) & OMICEEN AR LI, Bih bt
HrizkB\w<, MEHP, % IX, VI, V XO'XDEHP OJRHIRE L OMICHE
RADOHENRH Y . BEchlofgsr ik, BIRICRHEY VI, V XX DEHP &
Z A VI KOS DEHP & OMICAEZRADOHEBEN®H > 7= (p=0.003~
0.050), 7p3¥. MEHP DR T (ug/g Cr) Ol (S, #PE) 1358
N 6.8 (6.9, 0.0~210), i 6.7 (7.2, 0.0~186) TH~-7-, Boas B,
PR A = A NTIAATHDLI OO, KR THONIZRP DT Z VT AT
NG & FIRIECEREBEOFIEORERN G, 72 N AT )V ERFEIZ L - T
T ELORFITEEEN R SAREENRBEIND EHRELTWD (FIRRELVE
vEOEEIZS. (2) ®EBM),

Hong & (2009) (%, sgEEHEICET A 960 44 & X512, 7 X IIVEBET AT
JVRE 3 (Ui VI, IX, MBP) % &tekkx 7e{b W S DR FIRE L A
AU AR & OBEIZ O W TR 21T - 72, R IX OJRPIEED
90% # A /W (59.5 ng/mL) ZE HIZ LT BT 5 & 2218 Re b fE 1% 8 2%
TRt (102.3 mg/dL) O FIMERFERE (93.5 mg/dL) LWL THEICE - T-

(p=0.018), 723, K&K FOFEE, Y VI, IX, MBP Wb ~vr
T NAT e R (MDA) ORFEEZEEL LB A ML A EORICAE 72
N-oTo, 7. JRY MDA B & 2GRN ES HOMA 72X DA > R UK
PR & OMICA B2 EOFEEN A LT,

Svensson & (2011) (%, AF T adpk NL&tE 221 4 &= XHRIC, JRPICEIT 5
DEHP X&) 4 FikE % &0 7 X V= A7 VSAR S O FEIE D2 L Xt E H &
DHEIZ L DHERIBEOFEORRICOW CHERIRE 21T 72, T O, 25k
KNS AT 2L, AETIEROL OO VI & IX & BERE & OIEDO B
T,

Ll X oz, EESNTWHIEM<° BMI & DEHP %% & O o REE D J5 1h]
BN, EERLEGGFETDLEDOTBERNH S,

@7 LILFX—MHEKEICHT HE
INBORGEE . BR RERGEDOT LLVX—JERENTZALZZ i DEHP & ®
BE A ST\ b,

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

(DEHP % & tr) ORELOB#EEZRHE L7, TOMEE, DEHP O/ N7 A X Z |k
HREEIZ DWW TR, SEBIRE & IRBEO P IEICH B 2T R o7z, L L, SEH]
MEAEMOZWIC L AEE (WE (asthma) . 8%, RER) BICHTT 5 L.
DEHP (35 B & OFICEAE N A v, ~NT AX A2 FHRE (mg/g Dust) %%/
) (95%CI) 1E, WmBEAE (106 4) <TIiX 0.996 (0.807~1.156) TH Y . *IHa
BED 0.741 (0.643~0.855) 2l TEMN-72 (p=0.022) ., £7=., DEHP B
DOE 1 WA ALERIC 3T 25 WA EEO K E D OR ICH &SRR A b (58
4 53t D OR=2.93 (95%CI :1.36~6.34, p=0.009) ., & Tirbn /= E=EREE
DFETIZ. T E b DOEEDN PVC KM DA F LSO R %3 % JEH] (case
status) O U A7 BN L, ORIE 1.56 (95%CI:1.05~2.41) ThHoT=, I Dk
i, ENRECEFHRE SN 2%MEN T, DEHP 2ZFII/NEO 7T LV —HEIR
CRET S ERT EHREL TS,

Kolarik & (2008) X, 7V AU TIZRBW T, @ 12 »2HIZT LLF—JElk

(Mg, JmA, KIER) OH o7z 2~THO T EH 102 4 (EGIEE) EERD 72
Mol=FEH 82 4 (HREE) ZxHE LT, FTELOEENOHRIMLIENAT A
A2 NROT7 Z T 2T VEEE (DEHP & 6 i) & OREEA2HHAE L,
ZORER, N AL A o> DEHP # 8 b Sl EGI#E (1.24 mg/g Dust) 73%f
MEEE (0.86 mg/g Dust) LV @Emho7- (p=0.035) . F£7=. &F 1 WUSGAHEIZx T
%5 4 WL EEDRER] (case status) K UWHEIE D OR (95%CI) 1E, £ <4 2.9

(1.1~7.5) KO 3.7 (1.4~9.9) ThHhv, HENKIGEBR AL (p for
trend=0.058 & 11 0.023) . Kolarik S, TN HDFER NS, 7T H U T O ANE
HIDOF EBITBNT AT ZZ A i DEHP A &g & ORI BEE N RIR S
nnHELTWn5D,

72, Jaakkola & Knight (2008) 723ikA7z A %7 7 U 2 Tlid, DEHP X
BBP # A[¥AKI & 95 Z LM LTS PVC oK 7 Y 2 BN BRFEOFEE L
L. SNUHDOFEICE D FELDOMERLT LAAF—0 U X7 B3 HEINT 5 2 &R
ShTWb (FEEDFEET /L, IHEOR=1.55. 95%CI : 1.18~2.05, *I&FH4 4
#il, 7 LL¥—0R=1.32. 95%CI : 1.09~1.60. *IZiH4 3%l .

Hsu 5 (2012) 1%, BEIEL 3~9IEOTEH 101 L ERZIZ, NTAZ A
F1oo DEHP &t 7 Z Vg 27 )VE CBILGY) b FOIREI NI ZEN S D
R 7 (MEHP, i VI, IX #5Te) ORPEEL, NEOERER, 7
LR —PB R LR L ORBRICOWTHE L, "YU AF X ~hfiodo DEHP
BREET LV —EREORNICIZIBEEN A N2> T2, JRP MEHP E2EO
10 pg/g Cr AN 57 LLXF—MEE SO OR 1% 1.47(95%CI:1.09~1.99)
Tholo, FERIC, BENME~ORE D, FFICFERIERIZH L TRERY X7
KFTCTholmtHELTWVD,
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®F D fih

Roth & (1988) 12X %, DEHP # &t PVC F =2 —7Z HW\- N T S 2
TAEMER LI REOF AN 3 4 D BE & R MiEEZRIEL, 9Hb 14
AR 2 THT Le & OFEFRE N H 5, DEHP O A Z#FE &1 1~4,200 ug/
BFEHEE S, JRPIC DEHP iR S iv7= 2 &L e L2 IR o kiR 2> 5> DEHP
DR ENTZZ E 5 FHE 51X DEHP 2858 2 b OJRIK Th 5 [ HeEtE 2 fa il
LTW5b,

F72. PVC BLE 2 W 7okl L D AL~ DIFgZ R HE S Tunb, PVC
EHWTEIZE A EDRTR Y AT JMIITAEFIE LC DEHP g Enb 2 &%
FE LT, FAYo/nNERClREEZEem b v U —iR Z it S -3LIE O fEH 5
SHD®% A Z ar— MNRENMTOIT, TOREE, Bt 5 5lid PVC BlE %
FAVVZ 30 4TI 50% 1A H =23, 2001 412 PVC & £ 72 WELE ~UI D & 2
72D 46 4 TliE 13% I/ F LTz (p=0.0004) . BElFoHTic L5 & PVC B
BOERIZ L DI D oD OR I1X 5.6 (95%CI1:1.253~25.32) TH - 7=, 728,
JEY 5 > WX RS PERIE FARALE & HBIE L T\, FF Ok RANS
ZLWEODEHPEANHME SN TWD Z LIz bfikiu TV % (von Rettberg et al.
2009) .

(3) £t

in vitrolZBIFTHHA L LT, Miobioe MMRIEREEFEEZ AW aaE SR
BV T, 104 mol/LL ® MEHP 4% F D53 THh Ax3—1 3 50 A G a4 o
N (p<0.05) 2RO AL, AFERIIOMILO T AR F— T AR LT Z & B
S T35 (Lambrot et al. 2009) .

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

(4) BEREITHITHRTPREMEEN SO DEHP EREHE

JkF o> DEHP (IR # Biiaie & LT, SRR & o#EZHA L7
EERENSE TN WD, £7=, IV. 2. ([Zit#T 2 X Hic, BRPCHEm s
% DEHP (EWRENL —HERMRE~OBEXNDIEEINTND (HECHE
FEOFEMZIIV. 2. (1) 228), 22T, FolBEIC K 2ER TREENHER S
NTVWHZY RRA Y FTH-T, B MTBOWTHLHEH B LEEREME LN T
W5 AGD 4#i (Swan et al. 2008, Suzuki et al. 2012, Huang et al. 2009) .
HRE DAL (Pan et al. 2006, Meeker et al. 2009a, Joénsson et al. 2005,
Mendiola et al. 2011) (2R3 o2& Z %5 & LT, RAPMRBEDIEED) S DEHP ©
BEREORREEZIT- T2,
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RENY > TUIRTRFmE LTMEHP ICEB L, IV. 2. (2) 2B 5—
HIEREOHE & FEIC, #50 [1] (David 2000, Koch et al. 2003a) (2 Fur
ELTINETITHE SN TWAME (Koch et al. 2003a., 2004, 2005, Anderson et
al. 2011) # & THW, MWd /" MWm & LT 1.404 2 Of Harper & (1977) @ CE

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

B, EFREEICITRPAEYIEES Cr fiEEE LTEL WAL, £
ITHRNEDOD 2B N7l TNENDOHEICH T CHEEZITo 72, BiK
FIZIE Cr fEZIT> TV A EHEIERX [1] 2Z2oFF@EA L. Cr fMilEEZ{TH- Tk
WEAIZ. R[] 2T L7z —BRELOMEEZ AW -R2Ic X oiE Lz, ok,
HEMEMEA LT, FOMEEHEICHW-, Zos, —HREE LTI, B
1.5L, ZcE1.2L E{RE L (B 2003), fAE & L CTiX, KEDOK AL 74.7 kg,
NP 88.3 kg (¥, CDC 2008) KUNHAAN - A5 NEIFIZ 55.5 kg (FEk 10
~14 FERFERNE, EinFHERE, EAE5HE 2005) MW,

b O R FAE IR E & AR O AGD il DWW Tl Swan (2008) . Suzuki
5> (2012), Huang & (2009) O#EEEE Lz, 2?95 Swan (2008) K
Suzuki & (2012) TiL. FEB R MEHP & 4 B IR o AGD &I h &7
HENRA LTV D,

KEOHRETIZ R MEHP IRE D 25% % A VinD 5% X A VO EFHIZxT 5
AGD OHEEZALHIL-4.4% T, T DIINFER FTBEAEDO LGN T-EIA K OREZEE D
HAEE OBEE A -T2, AGD OE 12XV BN 25% % A /L@ Longer AGD £,
] Intermediate AGD #£. T/ 25% % A /L ® Shorter AGD 255 7-35H O R
BLOJKT MEHP BEOHF RAE (ng/mL) 1TZENEH, 2.3, 29 LN 6.2 ThHoTz

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

AAROEE TIL, R ORY MEHP RO & B IEEA RO AGD &ifElc A
BRMEENA L., R MEHP #E (ng/mL) %, 25% % A /LA T 2.92, tHhiufil
T 4.68 KON 75% X A VT 8.03 TH-7- (Suzuki et al. 2012) ., ZiLH DfED
o DEHP #Hi& (ugkg KH/H) Z2AET 5L, ZhEh 1.2~3.7, 1.9~5.9 &
W3.83~10 L 72 o7,

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

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

Intake (ug/kg IK&E/H) =
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B, AEETIEL, FAKF o MEHP RE &L RD AGD ICTEDOFEBENA 511 T
VW% (Huang et al. 2009)

RN B DR ARG R & MR L' L DI O W TIE, Pan 5 (2006) . Meeker
5 (2009a). Jonsson » (2005) . Mendiola » (2011) DAL ZE 5 & L,

HENZ BT 2 MEERE OMA Tld, HREFEIIIIEE & R MEHP JREE28
i < (A7) 565.7 %t 5.7 ug/gCr) | MIFMERET 2 b AT v RENME -T2 (8.4
%t 9.7 ng/dL) (Pan et al. 2006) , Z OFF@ R MEHP #&E 55 DEHP &

(ug/kg IRE/H) ZRRE T2 L REESERECTlX 250~761, *FREECIX 2.6~7.7 &
w5,

77, KEO SO ERE THERALEL OB ED LN TEY . REAERE

=2 LT BB W TR MEHP BE D 25% XA /V5 75% XA EFHIZHL
T M TFANATE LY E2 BEIZZEZEIL 3.7% KT 6.8% DV 23 mEnT-
(Meeker et al. 2009a) , ZOWFD R MEHP #2% 75 DEHP £ H & (ug/kg AR/
H) &+ 25 L 25%%A/LfE (3.18 ng/mL) T 1.0~3.2 KT 75%ZA/H (20.7
ng/mL) T 6.8~21 L 72 -7z,

9 — OO KEDORE TIT., EELMED B A— s F—I2FB T, MEHP R
TBIE D 25~T5% 4% A L O3 LTI FALIZ 8% D4, SHBG 12 10% D HY
MAHZ SN THBY, ZoEOR: MEHP ) (ng/mL) 1% 5% % A /LT 0.85.,
BT 3.2 TN 95% & A VAT 33.6 TdH -7~ (Mendiola et al. 2011) , ZiL5H
OfE 5 DEHP & (ug/kg (A&E/H) ZRE T 5 &2 Eh 0.3~0.8, 1.1~3.2
MN11~33 LR STz,

— AT 2—FT D 18~21 D BMEOFHAE TIL, JRP MEHP )£ 5 LOD (15
ng/mL) K O#E & 6.22 nmol/mmol Cr UL EDOFED ] THEAR LT ST 502 B
HIX A B0 o 7= (Jonsson et al. 2005) . Z DR H MEHP 2/ 6.22 nmol/mmol
Cr 7°5 15.3 pglg Cr i %43, DEHP &%z R_HE 35 & 6.8~21 pg/kg K&/ H
Lot

VL EORERERZFRK I - 51277,

43 [ OB E BALIE nmol/mmol Cr TH 2 0B AFEMFFEZICB W T R (MEHP/Cr(=113.1))
%% 2.46 & LT pglg Cr BALIZHERE LT-,
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=R -5 BEEHMEIZHITHRE MEHP ZEH 5D DEHP EEREHRE

L . R MEHP 2% . DEHP #EH &
g [, #o7 v MEHP ik
HIBIRR, 7 s x o 4R R e (wolke (/R | B
B REBLOMIRSE "o AR >y MR | i (ng/mL) | Intermediate AGD B (51 %) 2.9 0.9~9.7 2005
%) il Shorter AGD £ (29 4) 6.2 1.9~5.8 Swan 2008
IS X ;
L ﬁ@ﬁiﬁ}g 9~40 HDO AR v I %ﬂﬂ/‘fﬁ (ng/mL) [;Py%,fﬁ 4.68 1.9~5.9 al. 2012
7| ® 5% 4 A A 8.03 3.3~10
Z) ﬁf‘%@% (%I/%) 33 ;'f‘ﬂo Hji%'ﬁ'@ AGD *@Eii L 100/()&/])}1/1@ 11.8 4.9~15 Huang et
5 L 90% % A A 68.6 29~87
BEOEF (KIR) 314 (CE/K " MEHP 1 fHIEZ L 10% % A VB 11.9 4.9~15
REBLOWTIRE — O AR > FR e AL IRD (ng/mL) Hh i 26. 3 11~33
AGD JEHE 2 FH BE) 90% & A /LA 120. 3 50~152
K| PEOBMESEE  PVC #ono | mMEEHT A b Cr ffiiE - \ Pan et al.
A| =V oy 7 WETS (RER) L& | ATnLOML | (uggCn | ATHREE(634) 5.7 2.5~T.7 2006
B | RS GIRED) | 2Ky RR ssfuprypy | IR (T44) 565.7 250~1761
P e — —
L KEDOREMKZZZ LB | T AMAT | WEMIE | 9504 ¢ 14 3.18 1.0~3.2 Meeker et
pE IN— 4254, ARy MR v E2REDOWA | (ng/mL) T5% % A AR 20.7 6.8~21 al. 2009a
ﬂ‘ }K@ﬁfﬁ)ﬁﬁ‘l‘i@ %'I\i/\o_ ]\ ﬂ‘ [f[LEP FAI {()ﬁi/}‘iﬁ %@IE&E l/ 5%5 /]» /Vfﬁ 085 03~08 Mendiola
V| —425 4, AR v PR NZ SHBG #EA0 (ng/mL) o oo {0 3.9 1.1~3.9 et al. 2011
* 95% 4 A A 33.6 11~33
Ve
ATz *—“?\‘/00) 18~21 DO BM | AV E 82| CriE <LOD(15 ng/mL) (63%) <L0OD _ Jonsson et
234 41, ARy MR BZbe L | (ug/gCr)” | 692 nmol/immolCr= (18%) | 15.3°< 6.8~21= | al. 2005

*JF 2 O YR HAL )L nmol/mmol Cr Th 5723, REMFAER TV TH & (MEHP/Cr (=113.1)) %% 2.46 & L C pg/g Cr BALICHRE L 7=,
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V. EFCXTE2RBEEDHTE

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

1. REBEEAMNCDORE

— I, REMIT—BERICEHEIT 57 DEHP &Z&#IRTH O, RN (B
ZIE, 3, AL ) CEELLVOEERALND (SCENIHR 2008), EMhD
DEHP /5413 EMEHEOIE 0, BRSO T., Hier, @\, 05 & ORI OBRIC b4
LIobEHfEESNTVND, &5 \EM%&IEHPﬁ%ﬁiéﬁwh\ﬂﬁxﬁ
A b, HEFHRHLRERLETH D,

(1) ER
DR - EHZER

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

F7-. B|HAZEKICET D HEE O 2000 EE O TIX., FEA T 4 AL
DT X B UIIEFRER 72 EOF A O ZER N, BEH (2000 4F 7~9 A) &
O] (2000 4 12 H~2001 4 3 H) 1045 17 #i5, & 34 HRICB W THIE S
7=, DEHP 32 TOMEIZE TR S 4, BE (ng/m3) OHfE (FiPH)
X, EHITIiX 0.068 (0.0318~0.547)\ AHCIX 0.0339 (0.0153~0.112) TH
S>7- (FRES 2002), & 512 2001 4 8~9 HIZAED 95 #Ic >\ TiThiv-
HETIE. FROFND2EL B0 DEHP Ok &I 0.040~0.51 pg/m3 T
bolo (BREEAE 2002),

QERNZE

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

HRAL D 2000 FEOFRAE TIE, BEH (2000 /F 7~9 H) XIF4H (2000 F
12 H~2001 43 H) &, FF (£ 22~21 F) KOA 7 4 AR E (£
13~14 ) OENZEX % 24 KFEERE - #E L7z, DEHP 134 TOHIE T
34, DEHP JEE (ug/m3) OHRAE (FFH) X, FEEICHOWTITEEH T 0.495
(0.0755~2.37). AT 0.158 (0.0149~0.592). # 7 4 AE IOV TITE
#T 0.401 (0.0108~0.829). & HIT 0.257 (0.326~1.28) T&H 7=, DEHP
EETOWTROAIICHANEMPAAEICE N>, £7o, BB TIE, O
THHAE LI PRI, BENERO T HNAEEIC DEHP EBEN G- T-,
72720 1EVE 2 T CHIE L72AEBICIE, R T 20 (EREE DO ZENZE O HAL T
% (FES 2002), FRHOFFEHORNOMAETIX, FH (2000 4 4~5 H)
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(2 6 A, K (2000 45 11~12 A) (2 21 o FEEDZELR % 3 BREICHT=Y
B L 7=, DEHP O HEE (ug/m3) 3% 0.32 £SD0.60, HJfE 0.11 (&
<0.001~3.13) T ->7= (Otake et al. 2004), F£7=. &E®D 95 fHH IO\ T
2001 - 8~9 HITiThb N ETIT. A F DJEHM . BEDZEXK NS DEHP 25 0.023
~3.4 pg/m3 OFPH TR S (BREEA 2002), 2006 4 10 H~2007 41 H D
LIRS BT 28 Tlid, BNZEA (n=40) 75 P RfE~F KfE T 0.147~1.66
ug/m3 O DEHP 23 ST\ 5 (&% 5 2008), filifThit7z 2009 4 (FEHi
REH) OBEHEITR O — X FRE 24 HEOFRE TlI, BEL OEM 48 BEOENELX &
8 BFEEL L7z, DEHP OMHEE (ug/m3) (XM 0.16, HAMIT 1.05
ThY, HFHEFEOLEMED 95% % A /VEIL 0.6 Th-o7-, 72k, DEHP iz
o EPRLFIRMERIER 7 4 V&2 —ICHitE Sz A ST 5 (fEF 2010),
RITDOT —H TIIEMEETE A2 HbDONRE o723, D L EHUA T
1. ENZE O DEHP )13, 2000~2001 FEI2B1T 2 AR E & Bl O AR
RIZSIFZ EEMIT A DI,

(2) #rFK

F2 IV-1 (12 DEHP O/KEKEE=4% U > 7R (HAKEHS 2011) 2077,
2E O 1,957 O/ KERAPFEERNSR E S, E& FRE L7z 0.010mg/L %
ZTRRIRIX 4 RIRO AT, KENKREEREZEM (0.1mg/L) #2726 DL/
STz, JRAKTH->TH 1,635 OFHEXLH ., E& FREHEEIT 2 AT, FHHE
BEEIETE S TS, ZoZ b, TPEOERIEMH L TWDHKIEKF
DEHP X HTe42 0.010mg/L K & &2 b5 b,

FzIV-1 Ep21 E£F (2009 £E) KE#HET KELHGR E=E  (ng/L)
7t X5y
~0.010 | ~0.020 | ~0.030 | ~0.040 0.041~
JR K ES 1,535 1,533 1 0 1 0
LK 450 449 0 0 1 0
X LR 159 159 0 0 0 0
HF K 767 766 0 0 0 0
Z D 159 158 1 0 0 0
k= ES 1,957 1,953 4 0 0 0
LK 458 458 0 0 0 0
A I8 142 141 1 0 0 0
HF K 945 942 3 0 0 0
Z D 405 405 0 0 0 0
* RROKER K

(BARKEH= (2011) DFEFRZMI L TER)
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(3) NIRHFR
EKRENCBITA2NTUAX A NOREDOHEELE LT, UTOXIRBEND D,
Kim & (2010) ([CX2H&TIE, FIEHEZERREICER LA T L2 #l
RNV A—IZHEEFE L) DA E AN AZ A N2 BB L=, RELL 7= 9
H, 55V THE I 63 um BLFDOX A @ DEHP #4347 L7=, 2008 4%
10 H~2009 £ 1 HOBRCHMEOREE 6 FnbiG 3 HyDX A~ 9 &
K75 1% DEHP 78 0.49~1.60 png/mgDust D& CTHH SN T\ 5, & 5 I(THE
5 (2010) (2 X DA TIX, 2009 AR HIE CEBIRO —HFERE 24
N OV THEN T, 1 BHOONT AL A ML Sz DEHP BE
(ug/mgDust) X4 1.4, HRAfE 0.86 (#il 0.13~5.3) Th o7z (#8F 2010),
Z O 21 HEEDO AN A F A kx5 DEHP (ug/mgDust) 734 1.6, 1 fE
0.81 (#iPH 0.14~8.4) Ml &4+, 8 DEHP ® 0.20~6.0%!Z % 7-% MEHP
MBI TS (F18 2010), 72, @D (2008) &L DFLERT O —B{ETE
(n=41) O CTiZ DEHP 78 0.22~10.2 pg/mgDust O#iPH THRE I TV 5,

(4) &Y
DOEBZF M5S0 DEHP D H EEE

A5 50 DEHP O HEREICE L CTid, BT ash, el Lok
HERIZONWTORENRE SN T NS,

FhE (2001) 1, ZHER R KRB, FER, BEBRANO/NEE T, 2000
11 H~2001 4 2 HIZHEA LR &S 171 BIRIZ DWW T, 3 oI L v
7L C DEHP &% 6 O RBAIO —F o E2iT-oTnb, TOMRREER
IV-2 127,

DEHP S LL#kry @ W E TRl S0l L hr &S (ND~1,050 pg/kg) .
7V =X RI7A8M (240~1,070 pgrkg) /3% — (1,020~2,830 pg/kg) . fi
it (ND~1,750 pg/kg) Tholo, B, VIV REMN, 7V —XRFT7 A4 BMIZ
DNTIE PVC oOBERIEIC K D EBL I TWD (4 2001), £7=,. DEHP
EAT 5 PVCHPAENREITHE A ST 72 20004 5 Al s iz e —
7— R 1MK (—&%7- 0 DEHP 40 pg/kg (REFEY (4,250 pg/kg) M) %k
X, BMIREZENIZOWT DEHP BE 2 KHE 50 kg (ALIEmAITEMICH > il
PR DX QAR OEHEIRE) Ot MIBIT5H, —&Y 7= © DEHP EHUE 2 H#:
B3 D&, K 14.6 pglkg fAE (L bV MEERLA. 1,570 png/kg i) & HEE S
iz,

IFIEFRIFICRIEA ORFEFEEX L LT (W) BARM OB ¥ —THEEI N
72, 2001 4F 8~9 A DR HIX/NBE CHA L= A2 > MR, BERLE. B
INVTE 36 HFOREMPEEFKIV2ITRT, A VAX U MEMEDRT7 Y —X R
A OBEFL BT TR O HFIEITHE > TRHEARFHEEZIT o720, I 7 1385
FRDOFIEIE > TUFHR TR L= 0 2 Bk s L, DEHP 2 &t 9 W

(ZEANEBT AT IV 8N ONT PR -2-=F )L~F L) & —FH5H LT
Do A VAL MR BIX156/16 K75 DEHP 258 tH & 41, 5 K 140 pg/kg.,
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BRI ODONFEE 70 pglkg TH o7, (BREEE 2001),

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

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

TR OBEFLEIZ OV TIE, 4 (2001) O #E TIE, miako 2000 4F 5 A 128
E IR (4,250 nglkg i) ZFr< &, DEHP O KR HIEE X 1,840 g/
kg, —&M720 OB TIIAR KN 14.6 nglkg FEHEHES N TS (FIV2 S
fE), BRIEE (2001) (2 X 2FHA Tlds K 140 pgkg O Th - 72,

—J . BFEH O DEHP IZ>W T, A TIEI T HITBNT 86 o7 unb
Wt 222 nglkg RN S - HE (Zhu et al. 2006, 111 1. (2) @ W) 7L
Wb, BAARDT—=ZIXNFELEAERH TR, WEINROFHEREEZZ L
=m0 5 ORI 24 BRI DEHP (3t Shvie o7 (I b4 74l 0.5
nglkg) EOHENH L BE 2007), iz, R THS MEHP 2250\ Ti
1999 HICH I SN B ARN 11 4 ORFAAS T 9l 27.9 pg/L (FiFH 4.4~129
ug/L) 23 (DEHP RHIE) S TWb (EES 2007), 728, REILEREIC
Fe 2 N L7 & | F-Ei% 12 DEHP 78 MEHP ~FE 0912 K5 fif S 5 ATRENE
NI SN TEY (EURAR2008), &HS (2007) O#iE CTIEREAHLETURE O
RMOFEEIIRALE 2, BRI 5 TEToO DEHP BNINASRENT- LIRET S &
KETRETIIH I N b O (89 ngkg) XV &EHoT,

Fz IV-2 ™HERE O DEHP #HH3EHRE (2000 &£ 11 B ~2001 £ 9 A)

PNGE ! NG x| MRS | A Ft HH At B IRE | Hh
(%0 (ng/kg) (ng/kg)
#EH20) H A ' 2 8 ND~41 4.0, 17.9 | 4
A 0 3 ND 4.0 2001
Bl % 1 6 ND~27 4.0, 17.9
T L = — LR 0 3 ND 17.9
WMIEEEQT) | N — 3 3 1,020~2,830 | 186.5
~—HY 0 3 ND 186.5
77y hAT Ly R 0 3 ND 186.5
(L 2R 7 8 ND~1,750 53.3
FAREH9) | r T v v T 3 3 140~455 17.9
N 3 3 155~641 179.5
~ I X—R 3 3 124~282 179.5
FJLEL@O) | F—X 3 3 334~574 28.5
3L 3 3 63~100 24.6
TA AT — L 3 3 165~392 49.3
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HPEO | vRAZ v b 3 3 102~678 28.5
Faal—F 3 3 T7~207 28.5
RS 7 A 3 3 tr~146 28.5
X HSR | SR 3 6 ND~12 21.2
(11) AE | 5 5 22~304 16.8
BN B | D Y —E— V% 8 8 31~202 21.2
INTAh(6) | g7, BEFeHE 8 8 11~749 16.82*, 21.2
R (23) | A ELE, e v e | 22 23 ND~453 16.8
754, XLATE
BNJE & & | U bV MR 12 14 ND~ 1,050 17.9, 18.5
(20) 7 ) =X RT A B 3 3 240~1,070 179.5
T T Hi 2 3 ND~421 28.5
R — 7 | U RV NEERLA 1 21 23 ND~4,2503* | 17.9, 37.4
— R(31) 7 ) =X R AR 3 3 105~1,840 179.5
FLIE B 5 5 118~446 28.5
Mg | By (96, 748 |6 6 28~279 12.7
(6) — 7 v INT 1K)
AV AZ|VEILVIEIL—F A4 R|15 16 ND~140 25 BREEE
VbR E MR, AR H 2001
(16) YhT—=RA T D
Eh, DT T—RA
By FREF L (FERIC
FEV N B R BE)
Bl (e | (7 V=X K70 801T |13 16 ND~140 25
FERIZHE N B FRER)
B ov s | GRRER) 3 4 ND~89 25
(4)

ND : R, tr: @ FRMELL B, E& FIRMIEARR R E)

1% S HTHEEE T L= 7= oM H TR AN 72 5,

2% FRAR D Fr,

32000 4F 5 A (C i S 7 A O R IR E . RICEIRE e b D% 1,570 pglkg,

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

JEA G RLFIF RIS I W T, R IR, AR KIRIFOEE 3 Wbtz BT 5 2001
D T~9 HHOEE O — I OFPEiE R 63 BIZOW T XYM OFF 3 47
FrigBaic X v DEHP =& ¢ 11 fEO AN —F oz, 1 B% 1 HRKkL
LT, WSRO 24— hMZ Dye-DEHP % v, GC/MS ICTHfr&nrz, %
MBSO B TIRMIZZ N2 6.2, 11.56 TN 15.6 pglkg TH Y . 62/63 k)
5 6~675 ug /kg OHiPHT DEHP 23l (E& FIRERM O 4 Az ETe) &
iz, E72, FHMRAEO DEHP & &% 3 #EE O Kk H FIRIE D 50% & 6E
LT, 1 AN720 08 1 A6 DEHP SEHEEREA S, £Fbik-9 116,
171 Y194 g, #5160 pg EHEE L TV 5 (Tsumura et al. 2003, #4#E
2002).,
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FEIRFHICBREE S ORFEIC L, &FE 9 Hilf4 3 #hiic>un T, 2001 4F 8~9
A5, ZENOESE 3 B OGK e E OB 72 &L REOHRED (1)
HARRLONT B ¥ —ICBWTEmINT, 1 HoOEEL 1 RIKE L, & 81
BARIZOWTC.DEHP 28T OWE (7 X N AT )L ST T V¥ Uik Y-2-
TFNAFIN) & GCMS 12XV —F o LI R A2 R IV-3 (O d (BREEE
2001), DEHP Ok FIRIZ 25 pnglkg TH Y. 4 81 KD 5 5 68 Mikn &k
AL B IR BE O e =il 830 pglkg MR HARIRIZ 3617 2 R IR B 13 66 ng/kg
Thotlo (BREE 2001),

SBZEIZOWTIL, JBAEFEBEFEIFZEICIB VT, KN T 2000 4 8 A (T
BFRY) XX 2000 4 11 HA~2001 42 H (Z77—AF7—FK) I[ZHALT 19
BARICOWTIHHEN TN TWS, DEHP Z& oo A (724 Tld 12 &
¥, 77— ARNT7—RTIX 6 ) 2 -Fo LR ER V-4 IZRT (R
5 2001, #hF 2001), DEHP (X5 45~517 pglkg O#PH THRHE S, 18
W72 OFEREIL 20~233 pg. K 82 ng Tho7m (UME 2001), 77— A b
7 — RTCIIAK 401 ngkg M S U AH 50kg D& N TlE—R %729 1.36 pglkg
REICHY L7 (U6 2001), F£7-. FIREIORESOFRTLEEL LT () H
ARSI 2 — N3 EhE L=, 2001 4 8~9 HOH KX D7 7 —A F 7 — K
JERVAMT U THEALZANAE (N RX—H—Fy b, b0, ER%) 45 1
DOFERFE R A2 K IV-4 1R T, BN 45 BiIET 39 SR (B TR 25
uglkg) AL, — BN D ORKMRHEEIT 170 pg/kg, B Sz b O OFEET
77 uglkg THo7= (BREEA 2001),

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

Hi1 X JeygE | Hdk R HrEB L] W E PUE | dessiui | PR
i FLBRT 1 [ a1 | SORX | dEdl | gHPhh | R L | R 1 | RERET 1| PbE 1
1HE 48 48 29 43 44 110 47 33 280
2 HH 33 330 35 180 49 120 28 41 ND
3HH 27 59 36 55 100 75 67 48 53
Hi AT FLIRHT 2 | BT 2 | BUSIX | adEdie | Emm | AT | A2 | \ET 2 | B
1HH 30 43 34 54 49 28 120 45 47
2 HH 42 100 190 56 82 40 49 ND 140
3 HH 30 83 35 38 46 81 72 30 100
i A M | EER | \E | Bl | svar | T2 | Rl 8 | gl 8 | piE 2
1HE 57 ND 160 ND ND 36 ND ND 83
2 HH 36 31 71 29 57 36 ND ND 83
3HH 55 ND 73 35 ND 59 ND 26 ND
ND : A, i T ERIE @ 25 nglkg

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

NGRS NGE | RS | iR | RREEEE 2 H R R AE H i
(%0 (ug/kg) (ug/kg)
F#24(10) (FHONAY) 10 10 45~517 14.9 HAT 5
2001
77— A K| A AR=T—F b 1 3 ND~ 39 18.0 4t
77— K(9) 2001
s 0 3 ND 37.0
TR e 3 3 96~401 37.0
sh£r(45) Ty —ART7—FR 4 5 ND~100 25 BREEE
FE77—AR7—F |2 5 ND~54 25 2001
Z773IU—LARTL |9 10 ND~170 25
AF—FLANT 5 5 28~170 25
T LIS 4 5 ND~ 160 25
Z DAt £ 5 5 5 29~130 25
T N— N 10 10 28~130 25
ND : Rt

B ENETHRAY S DEHP A Sz ol Y EIICEH S vz PVC
PO AA]O DEHP REMICBITLEZ ENERFRNTH-TZ Enb,
2000 4£ 6 A DEHP Z m[##| & 42 PVC ®HFEROAH~DMEH B FN @S
TW5 (JBEAE% 2000), ZiUTkEE. 2002 4£ 8 HIZ A M/ EEICE S & Hikk L
MIE S 4, WiE. EViERMZEF T o B~ 58 B X ORI,
DEHP ZJFf ke L7z PVC OfEHAZRAIE LTEEIE3 5 Z & A S, 2003
X HifTShTn5 (BE4A5@44 2002a), L2 > CHEF R ToOAST O DEHP
EEIX LR OFHAER A (2000~2001 4) XV L TWD & TRINDD, WIE
WA R ERT LR O RS o DEHP EERES h—F NV F ATy NAXT 4 HHE
DWEIT R BT B2 o T,

(5) =0t
PDEERE

PVC o EFEHEOFEH Iz, AIEA L LTHW L= DEHP 2 —HEH T
HZ BN TWS (Rubin and Schiffer 1976 4%), 2 MM A8z 2 il 2%
72K E O 64 0 BpERT A I BT D5 DEHP O R hA G & o i G 5 (Calafat
et al. 2004a) 75, NTP 1% OH L7525 130~6000 pg/kg (K HE/H o DEHP
BBEZ T EHE LTS (NTP 2006), 7235, 2000 4ELLRTOFHF]TH 5 03,
PVC HEE Z W ol v A 7 A0 N LI ZR O & 2 o B & &
INTUW5 (Roth et al. 1988, von Rettberg et al. 2009) .

EAEICBWTS, BB NICHB VT, DEHP #A#H & LTEET S
PVC 8D B 2 %t 502 [EEAT 4121 5 DEHP &8 & OFHmF 80317 i,
BE SO L &I K S55E IR GEICBWT, #A00 TDI ThH 40~
140 ng/kg (AE/H Z#H 2 5 8) NiEfM I (B 2002), EAEFEE X O
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REEFE 2, 2002 FITEFBEBRHE~EWREMIEIT O & & bIT, ISR &
WEEBZONDBERE CHER, LR, chblcEEr 529 Dk, =)
~OYFEFRHA B O IER2ME RIS OV THEEME L, ERE S ~ il
DB ZED L L o@EMm L TWD (BEASEHE 2002¢. d)., 2B, ZOHEHI
BT, 29 LEEEHEZHWZERITADSZ 0, Yl Lz Ao fai % nl
BT D7D OHEETHY . —RITTBFEK TICHEWERRAE LA I N 25 2
EMZNTe (JBAT@E 2002d) . AR SEFEENN CIEREROHEEITIX
GHINWZ LT B,

QmEL LNDRERE

FL A 7R BRI O —>IZ DEHP 28 H 34 58 b b 2% D Mouthing
(AR OB L2 501TA) REICLBROZBNEM SN T5 (EU RAR
2008, NTP 2006), EU IZHANK DO RZREFMIZHNT, KE TV AEHEL,
Z DFRRIRIT 200 pg/kg IRHE/H R ORZFELF D ¥ TTw5 (CSTEE 1989, EU
RAR 2008),

FAETIE 2010 4 2 H03EE - BivEAFRS LA ESRISmE - Kad
EHEIZBWT, 8L H O Mouthing (2 L 23510 DEHP OH#fiE &5 &3
MEINTWD, BT AR EIc L0 BlESh, BROAGENRB LS50,
BHLHRLFRE, ToMoF ol o % Mouthing 355 L | AIEHAIL L
T DINP 2543 2B Z i A Chewing 75 Z LI X D IEHET LVERD
fERICES X, %o DBP, DEHP, BBP, DIDP, DINP XX DNOP ®u»
THhrZEAT 5B b H %0 Mouthing I L A#FERBEENRE SN, AR
HEbHES (BL S 2R 2L ZKEET Mouthing 35729,
Bl X 72 Mouthing Ffli] (BL50 2kk<) 2. @ CDEHP 2567558
HLEHRICEDLDEHELIESEAE, TEvTn v Ialb—varilksd st
FEE D 50~95% & A ML 13.5~36.4 pg/kg IKE/H &, SHETEIC X DR AR
BRI 74.2 ng/kg KEH/H L HEE SN, EHICDEHP 2 EH 75 B LS50 |
® Mouthing Z&H 5 &, Z3LE1 15.1~49.3 pg/kg KE/H & 169 pglkg &
H/H LHEE ST (E4A%5@4 2010a), BAGHEILIZ oM 2B E 2 T,
2010 - 9 H L0 BMFAEEICBIT 2B EELZLEL ASEHOB L H o450
AP ST BB 731X DEHP % 0.1% %X CEH A TIEe b vk Lz (B4

“ TBLLED ) ITEA A0 bz, FEBELK<bAEETHEALD, ITWIFEWL, EHNHL
0 BRICONBHAND EF TS DX TS, Mouthing N EREF < Z &% < ., LIS D
Bbbho LICEXHBD A AREENMENZ L5, BBEEHICBWTRHNCERY b,

6 AR EAT LB THICHEESND ., LSRR EMT S Z LI Zo@EZEL OB
NS L0 L LTEAEAFBRECIEET 2B L b, BMfAEERITRAE L HN\EKICBWT,
KOEBYVHESRTWS, — HShERDICEmMII - t2zoREETIBLbS, . 7
7V —NAE (ASERT7T 783 —L L THWARALEZ WS ,), 92L&, B LRy,
BOA, TOH BZORL, MENAE (DT 206EERH D HLDOIIRY . 205285
HLOERLS ), DAHE, BENAE, BN AE. AE, L. BEURAE, B, Tu v BA
H. A=, FETLHE . = #iH0BLLREHAGDODE TESBL B,
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S 2010b) . MUEEHHILIKE. FL5hE > Mouthing & k5 DEHP &#%iX. B
HEHRICLD2DbDIHEB L TWb ETFREIND D, Tl g (F 21X
DEHP 25 HT 5 HHAME) I2X5 b3 L THBY ., ERIZIARHATH S,

Qi &k, A=V FILTrTHRE
BAEICBITORET —Z I RYU =022, @EICBIT 5 HROEK,
ANT TR, TA R PR~ = 2 7k 102 ®E O Tld, &Kk 2 85,
NHEK 18.315 mg/l | ~=F 27K 20 HEHK 25.077 mg/L i &, &
B EOP IR, RERN~2ERAZRZELZEET D L 0.6~26 pg/kg (KEH/H &
He® & &Nz (Koo and Lee 2004, NTP 2006), £7-. 7 & T 2007 EIZTiiKk
S, HHIEAH O 98 B & & T bt i L OV — Y v 7 L 525 8L O
HTIL 9 "6 DEHP A S i7e, mRITF~=%F 2 7K T 1,045 pgl/g MR
HEn1En, K 28D 521 pglg KT 252 pg/g it & v, A &M 0
REFEEIT0.82 uglkg (RE/H LTSN TWD, £/, ILHE (0~4 %) AR
N DI —m—y g v 1T HEENS 15 pg/lg H SH, %K 0.01~0.02 pg/kg
RE/H DFE EHEE S 7z (Koniecki et al. 2011), FeAEICEBIT 5 2 H ol
mOPFET —ZITRY 763, WA TOMBBEENG L L TRALEDZTEIC
L2V DOFENTEINDN, EEITZHL L TIERY,

(6) REBBOBEIZEA DK FO—BEREHTE

INFETIZ, ZAEIICBIT 2 BERBEOBEIC LD BBHTIZONWT, T X
IR ENRD D,

P65 (2005) THHEFLOCBENNADZEX ZI LT DEHP O REZHG LT
W5, BEPRREELEL L TERETY 1998 FICHIE Lo 2E 9 Hilkic 1T 5 2 e A
DT —HMN, £, BRANADOZELGFIRE & L CHREAD 2000 FELICHIE LIZT —
ZMAWLNT, BEPEESM, —HOBFER (B, Fipl) . KE (B,
AR 13RI ECERL A ATIZE N ZEKIR EE AT 13 R — A A0 e O L ARE STz,
ZEGM AN EITIAE T0kg DA% 20 m3/H & U CTHREMIE L7ZEAHVL, BN
ShOIEEFENIIEN 21.6 B/ H., B4 2.4 BERE/A SRE SN, Zub &R
DEHP OfEH&E4 1 mll FoEmENICE T re « a2 —va raHn
T DEHP O— HEREOSANHEE STz, £ IV—51Z 1998 =D& %+ DEHP
BEZRAWNTHE LB —REROBIEEZRT,

FIV-5NOHLNRE DT, ALY LHEKROEEY ¢ DEHP EREN
WV, B, RARUEZRTE RO T T, IR, AR ENRLT LLE L TIEZRWD
TEEBETDHE, MBRBERKEAHT D FEOEUMEICOWTIEIEET 2 LE)N
HHHLOD, EREIIIEFRBOBRNKREIEFLEL, BERAZEKOBRAIXIFE
IMEFELERWEEZ NS, LrL, 25 DEHP #E&|21X PVC o F4&
EDD —HEBMASOBITONEENDAREELE L OND, BEREDOT —Z 1D
Bon-BFEEN LERET, FEEIC LD ME RN Th T - 72K
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DHLOEEZ LTz, RS (2005) 1% 1998 D H > D 12 2001 HIZHIE S
Nr-EEPEELZHAWCREOHEL T =0, TG TH->ThH., DEHP ©»—
HiEEE (ugkg KE/H) O (5~95% % A L O#MH) X, 1 AR T6.1 (1.1
~17.5), & T 57 (0.8~15.9) T, Fl bEIED 5% NEENLDFET
HY . EHNELKTO DEHP IZEBREICIZEAEHEE LAV ERELTWS, £7-.
AN TO DEHP @ — HEBEUE (ug/kg RE/H) O (5~95% & A /L D#ilH)
BT 1.9 (0.4~5.4), &MET1.8 (0.4~5.0) LHESINZ (PR S 2005),
XHIC, S (2005) 1. 1 MR OIS IEICHONT, LT Xk oz, #IL.

ANTH K OBERL R HEk o DEHP & (ug/kg (KE/H) OFXMHE (5~95% % A
JMMEDEFR) %, REEOFREER], L O B e SO A BRI HER L T 5,
Lk H O DEHP HEICHS>WTIE, (M) BHARMSITE L # —0 1998 FF D[z fE
HEZ S LICHEE SN REBlo DEHP &I, AFOLH ~OBITHREEFE L
THEE S FFLH DEHP B (B b HEEE D m VY 40~49 ik O REE CTIE¥%) 7.5
nglkg, 5~95% % A MEOHFIF : 1.1~21.9 pgkg) RNAVSIL, &b &V ERE
LRl 40~49 DO R A b HOHAEROILIE TIE 2.4 (0.28~7.4) LHEEESNT
W5, NLHEHEO DEHP #EEIZHOW T, ZbEVME & 2o 7-HAREOFLIR

(BIE) T 13 (0.96~44) LtHEIh Wb, £7=. BEALARKHA DO DEHP
BlZOWTIT. bEWME L 7o 72 % 11~12 A R oA IE (BR) ©8.8(1.1
~27) LHEESHTWVWD, £/, FEBRICIIRECHEOCHILE LA FHT 2 2
En, LWROAHK VHARREBHOAFEREE LT, ABITITIHALY B
DEHP IRENEWEHE SN ATLAZHAWS &, HEERSERE L 2o D1X
A% 11~12 A RO (B) T11 (2.0~30) L#HEEL TS,

&IV—5 FinEfhl DEHP EIEHEETE (BH)

(R i DEHP #Hu& [ug/kg/H ]
Lk ) a2 5% % A )L 50% % A )L 95% % A )V
LN 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

(FhEE 5 2005)

¥, L, FERBBFRO DL LTNATRAZZANOFERERINLTND,
FREF (2009) 1%, BIRGERS O — X FHE 24 AR O NT 2 X 2 |~ L BNZELGF O DEHP
BEZHIEL, 55417 95% % A /UE (5.3 pg/mgDust, 0.6 upg/m3) %\, 1K
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50 kg (BAAN), ZERWAE 20 m3/H (BRNZERE 24 RFEBA) . ~NT AKX A |
ERE50mg/H (RIVM 2008) EfREL, ~NT AKX A MIESSEOERES 5.3
ng/kg RE/H  BNZEXUCEE S WAEIUEZ 0.24 ng/kg (KE/H L HEE L T\ 5,
Flo, BEK R OB OO0 — HEREIC W) L8 S TopsE & (im)
B BN H A AR R (2005) I X AL E O Y R 7 FENE O FEAME (6.9
ug/kg RKE/H) LA L, EHNER, NTVAX X M EEDbEHE—-AEIES
12 pglkg REH/A EWE L7, ZORER, EKA OEY & BB L L TEER
THEDOK 80%ITHYTHEENT AL A SNLERT D AREEND D L RE L
TW5 (#8 2009), 7ok, FRBEAEOTFHGRIT, BEIKEOEY 55%, N7 A
2 AN 43%, BEHNZER 1.9% YT 5,

mAREEA (2009 X, AR5 (2008) N#E LI NTYAX X MO DEHP
FE (#iPH 0.22~10.2 pg/mgDust) & N7 AX Z F—HERE (50% ¥ A LV~ KA
Z 25~200 mg/H &7 %) IZRBOER S % RE (HARAN/NE 0~6 ik, 16+5kg)
WIERSHEZREL, ErThre - a2b—2arZHNTAT AL A NN
LI ELDORBEOSHZHEE L, 50~95% % A V% 2.5~8.7 nglkg KE/H
EHMELTWD, Flo, NTURAX A NUANDORBEAENODORFERIT -ELT D L.
INT AL A NN LT BB RBIC 50% % A UVl (2.5 nglkg (KE/H) ZHWHED
FHERIT22% (BEOFLHRIX TT%). 95% % A VHE (8.7 ugkg KE/H) %W
7oA 52% (BFIX 47%) E720 . #E (2009) OHE LFEERKIZ, ~NT AKX A
N DOHEERNHIRE N oT2 L ELRI N TV D,

2. NMMAE=ZHBYGTT—4
PRI HE S 5 4 F > DEHP Y. %7l MEHP & % OB O E
I, Bk 2R IKIC K 5 DEHP & 2 fHri0ic k3 5720 (NTP 2006), & oD
DEHP & EOHEICHW LTS (NTP 2006, EU RAR 2008),

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

UE (ug/g Cr) X CE (mg/kg {K8&E/H) y MWa (1]
Fue X1000 (mg/g) MW
X [1] IZBWT, UERZ L7 F =01 g 4720 o5 REmRFHEE (ug).
CE ¥ kg REM4 7=V D7 L7 F=—HiE (g/H), Fug BRI N7 ¥ L
fer— 27 v CGBALEY) (23T 28R O R F e &0 e (v o B R

Intake (pg/kg IKE/H) =

KA IEE & — (2004) 12X D 2001 4 DK O B i IR B 13 pg/L OB K A 2 L/
H., ERHEE (2001) 12X 2 2001 FFEDORFEFHED 95% % A MHE (0.16 pglg) OREW%E 2 kg/ HE
BT 5L L. RADKEE 50kg LE LT 6.9 pglkg KEH/H 2R 7= (M) (L2 E AT 72 R
f, OR) RS EEAL L IR AR B 2005)
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fractional excretion values (mol basis)), MWg X7 Z VEY = AT VD oy 1 &

(DEHP 72 513 390.6) . MWy I35 04y & (MEHP 72 51X 278.3) TH 5

(David 2000, Koch et al. 2003a), UE (Xffl % ®AMKGE Z L I2RK D 5105 5047
ETH D0, TSN DREBUZ DWW TLFEBRICE LN TER ERWN S O B
TW5, 728, Kohn & (2000) & JRPUCHRIE S L 72E / = X T /LK (MEHP 72 &)
NH D, RRBIDHHEETT N ERETL TWDEMN, [F L7 —# (Blount et al. 2000)
DOEFEIZF VT, David (2000) OXZEHWZHE L LB LIEHERE 52 T
% (Koch and Calafat 2009) .

DEHP O D EHREICX T 2O R ~O & D b (5B /L4 i HEE R4
Fug) IZ22oW T, WL ODDENRHEE I TW5D, Koch Hi%, FA Y A —xEH
85 &4 (HEAR) BT 2 7 X Ve X7 VIR O R HE2ERE (Koch et al.
2003b) 6 —HENEZHEET HI12H72 0, Schmid & Schlatter (1985) (2 k&
%t hTODEHP O HERE O #5580 5 A IX 12 0.074, 1834 V11X 0.055,
N OYMEHP 1% 0.024 @ Fyg 2387, DWW CREY VI &3 IX 1o\ T HERE
T—2EFHRAEX [1] ITRAL, &R OGN ROFERHICE X,
DEHP O H:E — HEHE % Y8 T 13.8 pg/kg (A HE/H . 95% % A /VE T 52.1 pglkg
AE/H EHE L= (Koch et al. 2003a),

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

Koch %1% 2005 4EiZ, 3 A& (4.7. 28.7. 650 pg/kg X&) ® D,-DEHP #% 0#
HRBiER A2 L, & 5% 24 B OB G EIZF T 2 P8R (%) O (FH)
[T PE & T 67.0 (64.6~70.5) To v . REWERTIZAHY IX 1% 23.3 (22.7
~24.1), & V1% 18.5 (15.56~20.7), f&#4 VI 1% 15.0 (13.0~17.3) ., MEHP
1L 5.9 (4.3~7.3) HOMHEM IV X 4.2 (8.7~5.2) THol-L#WEL T35 (Koch
et al. 2005), 723, DEHP O#f 0z, @ o R R Pt T s 23.5 KffH T
70.5%., 44 KT 74.3% & DT —4# 3% 5 (Koch et al. 2005), F7=. JRHHEE
OE—71%, MEHP |38:5-% 2 e, W IX, 3 VI 1 4 FERICA S 7

(Koch et al. 2004, 2005).

T, Anderson & (2011) IZ X > TEEDOH ABRA B LK 10 412 0.31 LT 2.8
mg (TDI @ 1/10 %, X TDI ##24) @ D4sDEHP % B[R OB H L, 8514 48 FHERH
EFTOAFEOMRBFMORTIMENRE 7 v~ N7 T 7 - X o F DAEESHTRHT
Xoagtraniz, 2055, MEHP, G VI LN IX @ 24 FEfE] £ TO Fyg O

47 Kohn & (2000) 13#E 2-a2 0 X— X 0 FET T ESSHBEZHBF L, KL Fur il H 7= DEN
VH R —YGEE AR DR PR —VOEE EE O LT 51E0E [1] ERUEE &5,
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PEESD (%) 1% 6.2+1.95, 10.9£2.72 KN 14.9+2.83, 48 W] £ TTIX 6.3
+1.96, 11.3+2.69 ;XX 15.6%+3.17 Th -7,

Eiz. 7 VT F=r AR (CE) oW Tk, —#%IC Harper 5 (1977)
250 HIED 23 mglkg (KE/H % PED 18 mglkg PR/ F 28T B 1L T U 3 (Koch
et al. 2003a, Kohn et al. 2000), HAAD CE 25\ T, HMERRLOH 5 H D
TRETZD ooy, Filin, FK. KE, WHlENPDAARANDRRTZ LT F =
— BRI O TR R S h % BEICHBN T, 20 KoL (514) TFEH 20.2
+8D2.6 mg/kg RE/A . 30 fkd &t (13 4) T21.8+2.3 mgkg (RE/A, ZhbH
G RROEER LM 2314 (T0 5% L0 40 4 &2 &) TiE 17.5+3.4 mg/kg 1K
H/AEOERT—2NELNTWD (JIlES 1985, 1991),

(2) DEHP MR K BMEEERERUVBARAAND—BEREHE

KEAENCE TS DEHP ORFEHIBEEIZOWTIZ U TFTO X 28ER"H D |
—&Mﬁa&ﬁbf IR EE ) S DEHP O — HH#EEBIRENEH I LTS

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

BE X, 2006 AEEICHAA U2 R AT IS EES T D 7 B AR AR A
2 36 4 Ok H MEHP JEE O 14 7.73 pg/g Cr (#iFH <LOQ~56.2 ng/gCr) 12
#-5< DEHP O#E — HEREDO P RIEL 5.69 pg/kg (AHE/H (#iPH 1.71~51.5
ng/kg KE/H) EHMELTWD (BB 2007), £7-. K< 2007 £ O A Tl
7220 KO0 RO HARANFZ 124 (B OAR > MR ERF & BT
72 R PERAACME 51 4 DR H O IR 2T L. 6 FBEE K OVE PERA &t oo J&  MEHP
BEOHJfE 4.03 ng/g Cr (#iPH 2.35~12.9 ng/g Cr) & O* 3.54 nug/gCr (0.99~13.1
ug/gCr) 12H-5%, DEHP O#ftE — HEREZ Z N R1E 5.86 png/kg (AH/H

(#iPH 2.70~18.9 pg/kg KE/H) KO 3.80 pg/kg K&E/H (1.10 ~13.2 ng/kg (A HE
[H) EWAELTWD (BB 2008), 2006 KON 2007 4EE M T OFEEIZBNT, &
BREOHEEIZIZX [ 1] (David 2000, Koch et al. 2003a) # fivy, MEHP ® Fug
£ LT 0.024 (Koch et al. 2003a) M =, CE IZI3J)IF S (1991) @ THI=
EZRAWVWTEAZ EICEH ENZEIHW ST,

& D (2006) 1 2008 4F 6~10 A ITHN O e AT 4 & 32 Tilinu e HAR AN
WG 42 Z RSB E LB 21TV, ARy MR o MEHP, E VI, Y
IXOREEZRE L, IRP 27 L7 F = RBERENMTOI I m 40 41281 5%
R ORFIRE (ng/gCr) OHJE (#iPH) £ MEHP 728 9.83 (3.27~39.5).
R VI 25 10.4 (1.51~41.0) KOG IX 75 10.9 (4.60~26.6) THH, =

104



NOIZESHE - BERE (ugkg KE/H) OFRE (FEH) T2hE 104

(3.45~41.6). 4.55 (0.66~17.9) K" 3.51 (1.47~8.57) LHMEINTWD, %
%5130 [1] (David 2000, Koch et al. 2003a) # W CEREOHEE #1T-> T
Y. CE % 18 mg/kg {AH/H & L (Harper et al. 1977). Fug (X MEHP (2> T
1% 0.024, W) VI IZ2OWTIX 0.055, LK OMGEHY IX 122\ TiX 0.074 & LTW
% (Koch et al. 2003a) ,

F 72, Suzuki H® 2005~2008 FIZEHEL L 72 149 4 OUEbi DO AR > MRHFD 9
FED 7 Z NVl 2T VREIRE & AR ~OFEIZE T 2784 ClL. DEHP G
MR (ng/gCr) DOFRARME, 25% % A /VAE. 50% & A B, T6% 5 A /VE, K
B8 K O 1E . £ MEHP T 0.01, 3.20, 5.84, 9.48, 67.8 X} 5.45,
R VI T 1.34, 7.43, 11.0, 17.2, 174 KO 11.3 W N IX T 0.86, 7.29,
10.1, 16.0. 164 %1 10.6 TH o7~ (Suzukiet al. 2010), Z OFHAE TIL 7 Z LR
T AT NAGHIRE & HAERA~ORE (KE, &, . ERAE) (CHEBEIERE
O HiLe o 7= (Suzuki et al. 2010),

Suzuki & (2010) 1%, #@WXH C—HEREOHEZITo CWWhoTlelzd, K
HATHES CITHEARANEFGD CEXR Fup N BEFEE LD L0 EEL T AL 1]

(David 2000. Koch et al. 2003a) ZHWTCHE ZIT-7-, ROEEE LT, Fug
X2 E TICHE STV 5 Koch 5 (2003a) . Koch & (2004) . Koch & (2005) .
Anderson 5 (2011) IZ XV #HESNTZMEZETHWTHE X 1T > 72, CE 1%, Kock
5 (2003a) KT Kohn & (2000) & [AIEEIZ, Harper & (1977) 726 @ 18 mglkg
RE/H (M) 2 Hiz, DEHP 23T 2 &8 045 7 & Th 5 MWd,/ MWm
(21X, MEHP /X 1.404, fU#E# IX 1% 1.327, fU#H# VI X 1.8336 & v iz,

AHEORE R, Suzuki H (2010) OFHAE L7= 149 4 © H AR N iEIRIZ817 %2 DEHP
DRI ORE (7 VT F=UHiEHE) Of/ME, 25 X—& % A LA, 50 /3
—B U FANVE, T5 N—t L Z A IE, KA O E SHEE S D —H
BHEIZ., £h<Th MEHP T 0.0~0.0, 1.1~3.4, 2.0~6.2, 3.3~10, 24~71,
1.9~5.7. & VI Ti 0.2~0.6, 1.2~3.3, 1.8~4.8, 2.8~7.5, 28~76. 1.8
~4.9, i IX TiX 0.1~0.3. 0.7~2.4, 1.0~3.3, 1.5~5.2, 16~53, 1.0~3.4
Lol

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

n FgE | R HE JRPVEE (ng/gCr) HEEERE (ng/kg IRE/H) ik

(PERIAE) (%) BEEH) | AW | ddiE | Bob R | P N e/ PN S

35 4 . AR b Ttoh et

(5 10- & 25) [HIN (200445 ) MEHP 4.5 0.79 27 1.81 0.37 7.31 AL 2005

‘?S_;z?) s | A 2#&v F  |MEHP | 7.76 | <LOQ | 56.2 5.69 1.71 51.5 iﬁ];

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

(B7-45) |31.8) IX 13.2 8.71 64.3 2008

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

(R PEM Zc ) | 31.4) IX 15.5 5.69 70.8

40 4 ARy b MEHP 9.83 3.27 39.5 10.4 3.45 41.6 R 5

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

~9 H) VI 10.4 1.51 41.0 4.55 0.66 17.9

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

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

<LOQ : & FIRAEA

Suzuki et al. 2010 OHETEREIL, REMFESIC L 2RE
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PlEntEY, —HEBEROHEIZIZ @B OFENRDY | REBKH O DEHP
BENSHEE Lz — BHEEEREIL 1 8 Tik 5.7~6.1 pgkg KE/H T, kA%
G AFER T, 1.8~12 pg/kg KE/H TH =Dk L, R EY OB E )
HHEE L7 fEEE () 1% 1.81~10.4 pg/kg KE/H ThH o7z, —ODHIEIC K
HZHEEDORIIZHBHEW—E2NH 5600, WTFNOHEHFEL LU TDOEED
FNZENARTEN S BIFET D,

REGAT O DEHP IREZKIZ LT, (MEFEmMIC) —HRBEELHEET 2 HIE
WZIE, 2 TORFBRERPHEE T TWZRWATREM., FOMIHI —RARIZ & > TlX
LS R R 70 T R AR« TRIRIC BB FOFEZBIVIED Z L1078 - T 5 AT REME,
HDHWNEY T T SHTRRROERICE > TELE L BZELEA T O DEHP #HI
EENEETEXRWATRENE, 2 DWW OO REN S DFET S, F1-. BOE
DY, BRBICEBREGEZTHTHA I EBMITONT, 2003 FOEAFEHEIC
EBHHBEOT = BARE L TNDHD, ZRBEOIRIZOWTARHATH D &) [
EH 5,

— 5. RPREED O L~ v b —~ BEBIREEZHEET 25 FiEICiE, Eito X
IRBEERHEV VoI L, DEHP @ F¥y afx 27 4 7 A0t MEFW
(8 AFH) « £ TR D 7=, IRPRBEYD OB « LV ZE8) 3 5 AJHE
P (B 21X Fue) Db RERAHENIOERTH D,

2B, BREFEBAY DEHP BE SEIREZHEE T 5 1k L 133612, 20038 4ELLR]
IZIXTH AR AN D DEHP fGHEY O R HF T — & 23707212, BREELBLERD & O HE
EHEERPHEMICIESSHEE HIE L DHBRHMNNTE RV E W) S LETH
o

V. ER#EEOFE
1. EENAHEKE (JARC)

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

2. FAO/WHO ERIBSAMMEMREE (JECFA)

DEHP /%, JECFA @ 1984 “F D 28 IS AIZHEBWT, 7 v M~ 7 RIZHH
MAMEDR S D & FHN S 4L, BAEMAM LT O DEHP K OZE O RM~DOBIT, JEHK
ZHANMICATRERB D REREICE P50 061X, BEMICHRT DI EBE SN
(JECFA 1984a, b) . =Dk, 1988 fF D 33 RIS E T 5 MW T,
DEHP 2LV T v FTAEULDHBEZEMHFIFEMIKFELEETHY . HNT v R T
ITEVEZEREWZ & Fo, Ty b, U RIZBIT S DEHP 07 Z L fix
2T NI R DIFRB AL IO~V A2 Y — LARHEET 505, £ D
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BRI R TSI SN TV RN Z E R EICERLTWD, S5, TTIAF v 7
MO T (F2#b) D= DITEARR DR  (Fifih 72 L~ 1iE 20~50 &
E%) @ DEHP 28 & Sk BHC B E TV D08 & dh~® DEHP OB 47I 1 1X
R B O DEHP JRER AR VB S - &m0 T, ﬁéf@ﬁ#ﬁaﬁ%{m
r“}:u\of_l% ICBEIND I EEEHL TS (JECFA 1989) ,

U EomahgE R 5 JECFA X, &5 o DEHP (2 K % 28 & v HE72 R Y HIE
THI L EGOTEIE L, DEHP 2% H L 9 5@5&%&%%*4@1%% L. B A~D
AHENSEINICATEERR VIR L~ L E CTHIR SN D 72 H X, BEMICHERIND
LT3 (JECFA 1988) .

3. WHO SRBIKKEHA K54 UFE 4MRERVIBUXE

WHO (& DEHP o@ M Em eI IE <, EHmE sV Tn b BEE 2R 2T
DO~V AXT Y —AOHEIETH Y | HoNTWAERNOIEE NEGOERMET
WX, ZOHEICKT AEEZ T o wELI VIV E A REIR TS E LTS,
Fo, BEHIROBENAMRBRTIZ, 7y NEWR~ T X CTHMIaERRO N TED,
IR BN DWW TIIRE % 72 In vitro e OY in vivo iERIZ BT, DEHP & % O3
WE (MEHP & 2-EH) (Zi%, Qe iR B85 & OB Eisiish UM O b
TWARWNWZ EIZER LTS, WHO IZ, 2000 4® IARC & O 1988 4£ 0 JECFA

ORI b E 2, BEIEFENTER S0 2 & R ORF R O34 L IF-L 4% v
YV — LADOFHGER A O I EE A RIBE SN TWD Z Evh, i bS8 o
TURRAFTHD, 7y MFRIZBIT v A X2 Y — AHFHIZHE S <
NOAEL 2.5 mg/kg /K#/H (Morton 1979) (I ARHEFAREL 100 (FEZE K OMEK )
WM L. TDI % 25 pg/kg {A8/H & L7~ (WHO 2011, 2003) .

4. KE
(1) XKEREKERET (EPA)
HMEYRYIE i&yZT.L\ (Integrated Risk Information System: IRIS)
OFOSEA= (Oral RfD) (EPA/IRIS 1991)
EPA/IRIS IZ &k %5#20 RfD &

hife S 5 2 & FHEERI EiERE ZHRAE
(RfD)
JF WA et B 2 oD HE N NOAEL: 72 L
FILFEw B
o8 P~ 18 1 AR LOAEL: fil¥t4 0.04% 1,000" 1 2X102
(Carpenter et al.1953) (19 mg/kg {K&E/H) mg/kg K/ H

*10 (FE#) x10 (M A#) x10 (BREHIMALELvEWZ & & A= LOAEL 2\ /N0 FH
ERLEZONDZ EERHET)
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@M A (EPA/IRIS 1993)
aFENAEDEE

DEHP ## N5 SN HEED T v~ N RO~ 7 RZB W THED D H &K
RIFREBE OB MMP A O Z EICHKSE, Z7v—7 B2 (v FORBAWE D]
HEME/N & 5 : probable human carcinogen) (2234 L 7=,

EPA IZ. & F TORENAMIZHOW T, DEHP #3978 # 0 S8 1T RHF%E (Thiess
et al.1978) b 5 A3, BN FE . BRBEREDNH LN TRV EORAN
HY ., RRBERONFEZIIAR o ThDE LT, —F, B TORPAMEIZON
TIEX, NTP (1982) ORIz T, DEHP % REFE G Szt~ » b KO
e~ 7 22T DM O N A IR A L RIEE &b AR, sHE
(12,000 ppm) #EREOHET v MBI DR & IEEERERE 2 &by -84
FOWMBPNT IS ABIKGFNICHAONTEZ G, tokT—2RbbE LT
W5,

bEORFZICKD ) RV EEE
EPA 1%, H&-FISEHEIC NTP (1982) 12 & A B6C3F, ~ 7 2 DEHP &
A48 53R BRI 3 1 B AT K OVIRIE 2 S b - AR Z AW T, BIBLEB
EFNAEANERFv—27 R—23EIC LY BMDLy #EX . 2 b EESMF
LT, b FVEJEICHE Y YEWE 1mg ZAH 1keg M7~V M HAROERT S &
TOWMFPENAY X7 (RBOERMEER) %2 1.4X102 EHEH L7, 72, ZOfAE
e, AKE 70 kg, —HOHKE 2L L{E LT, DEHP Ofiklk=~=v
UA7 (BEICHEYYEMEE 1L Y720 1ug &bk zmAERT % & &
OBEPRENAY A7) % 4.0x107 LHEH L7, ZOEICEKSE, BERLE L X
2, —EDIHENPALVY AT L)L LR DK ORELZEHTH L, TROLD
2725,

- R OEAMASL © 1.4X102/ (mg/kg KE/H)

s k2= U 27 © 4.0X107/ (ug/L)

BED AT LAIVIZEITHERMKPRE

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

(2) XERERERFHER (NIEHS)
EREHITOTSL-E FEFEY R §Hiit > 42— (NTP-CERHR) (NTP 2006)
NTP 2 X 5. 2006 4> DEHP Ot kMR AREICET 23 M T, £ R T

8 JE SN EBHEEICT. ERICBREINTEZEDIED, BESLAEXIIWFE LS ERLRVEENT
Wiz 7z, EPAZEEFREN S OBRBEIIEREN 2B E TH DL~V AKED 13% % H iz,
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D EHERRFELL 225 DEHP 13T - WEIC X 2 8ialiR CTIEge 4 K VAT
BERELRIETZENAEICRIND Z LD, BF5< (probably) & Fod
FEA NI AT RO B E Z ST T ATREVE DN EAE L. DEHP O ZFE 23+ M0
Ba. b N OARE IR AECEEER RS TH S D LN S, %72, CERHR
B R VK E O — R E 2881 5 DEHP O # i #iH % 1~30 pg/kg R HE/
HooLHiE L (2720, BIROREIHEREO LR, 1RR%oL Tl s
L BBEarEiel35) | UTORAMERLTEY NTP bHELTW5,

1 B AT O B L O LTI R DR HE B 5 AN B 5,

1L E DB IR OEIRPICERIC DEHP 1288 S L TV WREBL A

Hro B O ERRARAE~OEBIZNL b OBERD 5.,

- AN DAFEE IR/ NEOREN D B,

ZO1EN, BRSO AR~OERAEIC LY . BRTHAER RoAL
SHRFEAEITET D L0 A mIRE O RBEDE L D TREMEIC OV T, AR
BN HDELTWD, Fho. BRADAFEEICOWNTIL, ERLREEZZ T
GEIl BB L ILIEDLRNE LTINS,

CERHR BEHZE S x vk, RBAEFMEICOWTIE, ERR &K OV EZ 2 & PERR
EFTDEHPICEE LT v MTBWTIZE A S IFHEHAR~DEEIZER LT
TS CnD &L, SR, /R (toddler) ~DOFHlIZIWTIX, HED
AR T M DEHP #%5- L=k 5> b, 4% 3 HIZ 100 mg/kg KHE/H %
HERROEES LRI B0 b YR OBFE O F Iz &, 20 mg/kg
{KE/H % NOAEL (Lietal. 2000) & L CHEIFTW5, 7o, EHE, AP ~D
FEEIC BV TIE, & BIEV LOAEL & LT, SRR GRBRICB T 21RO
KRR DRAE~DEE (HEWR AL R IZB T 2/ RHE) 1I285< 14~23
mg/kg AH/H ., NOAEL & L T 4.8~7.9 mg/kg {AH/H (NTP 2004) %27 T
W5,

F 72, FNRVTATEEFEMEIZ W T, NTP (2004) OiBRIZEB T 5/ oA
SEERE O (LOAEL : 14~23 mg/kg {KH/H ., NOAEL : 4.8~7.9 mg/kg K&
/H) . Akingbemi & (2001, 2004) ORBRIZK T DT AT ¢ v &M OEE K
12255 R (LOAEL:10 mg/kg #AH/H ., NOAEL : 1 mg/kg (AH/H) & T Poon
5 (1997) ORBRICEHIT 54 ERZERk (LOAEL : £ 38 mg/kg (A&E/H) OF
— X it T 5 &, LOAEL 1ZB% 6 <K 10~30 mg/kg RH/H OFHN TH 5
EHEES AL, T v MZEIT S DEHP o 0 #&#E O NOAEL I% 1~10 mg/kg A/
HIZHDZ ENRBRET —2mbEMTEND E LTINS,

49 NHANES 2001-2002 OfEH (n=2782) (23S &, JRPMNHEDIEED O RFEEHEE,

50 NTP 124 U 9 5% & (concern) ZKWEMNLEWHT KD 5 BEFETERLTWD, B TE 55
& (neglible concern) . #/NRDE S (minimal concern)., W< LD ¥%k& (some concern) ., &
& (concern), HAK7ZHEE (serious concern),
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(3) ZDih

KENZBT D ORBLIEL, KEHEE WL 2ZEES (CPSC) ITXY ., M
L2 e EE 2008 (Consumer Product Safety Improvement Act of
2008 : CPSIA 2008) @ Section 108 [ZHEV>, JAHiPHD 7 X ViRt 2T VEH K Y
ZORBFFEHNCONT, FEBHMON—Y T TR 8D OFFEIC X
DF bR EDREIZOWTRHMEA TN TRV (2012 FIITZFESRE
3 (commission briefing package) Z{Ek 73 5 TiE & 72> T\ 5 (CPSC 2008,
2010).

5. ERIES (EU)
WE Kk NREW DO FE, Foor, BEEICET 2RRMNES L OBEESHAl (EC)

No 1272/2008 (Z/rSi 5 L 912, 2001 X Y DEHP 13 EMEWE & L TU

TokoricpEsnT% (EU 2001, EC 2008) .

A7 Y —2;R60 (b NOATHREN ZHET D EARINDINEIWE ; FBIHEN %
{872 9 BF 1 : substances that should be regarded as if they impair
fertility in humans ; may impair fertility)

A7 AU —2;R61 (& hORBEFMEDIRK & AR INDLNEWE ; BIEIZEZ S
X Z 978 %Z 1 : substances that should be regarded as if they cause
developmental toxicity in humans ; may cause harm to the unborn child)

(1) BUNBESRTEHE (EFSA)

2005 412 EFSA 1%, & fsf k& LTo DEHP OfEHICEET 5 U % 7 3

4720, EU D 2004 F0 Y 2 7 GHliE Kk ENIZKT 5 CSTEE 26O E R %
Pt’é??i 2. AFTE L2 TOERMEFIGEILCE S E | B L URE~DZEN KD
BRI EECH D Effim L7z, £ LT, Wolfe & Laytone ®#ll#R51 (2003) 1%,
ZNFE COAFHEFEMIZE S NOAEL ORBIL L 2o 7= LV ERETHDH & L,
Z OB B E N DR EEFMEICHE-S < NOAEL 5 mg/kg (K H/ H IZ R EMRE
100 Z3@H L. TDI % 0.05 mg/kg {K&E/H & L7= (EFSA 2005) ,

(2) EU
EU |3 2008 EFDOFHlIZI W T, F7@E . HEE (AKO/NE, 8F),

ZI LT BT O T b O Z AN L 72, ?ﬁiﬁi@zﬁﬁ/ﬂ‘ U 4 (%U\

Rz, B0 DR BB, KR, BN, HONEE, i, ERER,. %
DFBFBIAR) RONA FE=2 Y U ITRERNOE LN HEERZEEIIKT LT,
RITIRR 2 BB D NOAEL Z W Tt Fo&Le~— (MOS) #HH L.,

U A7 &24T - 72, RIEHRS-3MEO NOAEL & U Cid, REFES LMD Z
v MBI MR EEOIMCHE S 28.9 mg/kg /A% /H (Moore 1996) 73

51 EFSA TiX, ZORBOAKER (unaudited draft) % Wolfe and Layton 2003 & L CT#Efl
(ZER LT 2 28 A & Tl R A& i 5 T & % Wolfe and Layton 2004 #Z2 L T\ 5,
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WEhiz, £7=. EFEMEDO NOAEL & LTl BERG LIz~ T R 2BIT5—
JEY4 7= 0 OIR O VEFERDOK TIZHES< 20 mg/kg KE/H (Lamb et al.
1987) NIRRT, FERFMENLORAEFEEO NOAEL & L TiL, REFHRGIZ X
%7 v b0 3 A EER2 (Wolfe et al. 2003) (Z& T, 300 ppm LA L THEDRE
INTR TR E (BRI EIR/KE5E) KOV OEMENAE LT Z LicHkS< 4.8
mg/kg KHE/H (100 ppm) 2SRRI N7, 70k, RERECEMR EICL A
BRFIRENZE I, Gl 23R 0EE GEEERIR) TOFHEZ, RAD 50%
WXL, FE8HTIE100% & SN TWD, £, FFRE 3D MOS @ cut-off 13
FMEOREIIG U CTRs S, B L OV BEMEIC T 5 0~3 M AmIED 250,
3~12 2 H w200 LIAME 100 &R ST,

ZOfER, DEHP % & el i o Bl 1T K O &R O FE T A K O 2
BBEZIT OO TEE HEED S HLDEHP 2 5 H 7580 b 78 %
L CWa/hNE, DEHP 25 A7 2 EREEa D ORMMARRR LT WD
AR OVNE, DEHP Z B0 5 TEMIE CAE I NZRMLEN LTERELZ T
TWAD/NIZ DWW TR, R, B, A1 ~DORE K O EBEOREN &
HELT, VRV ERT HAMERH S ; BEICER I TWD Y R 7K E
ITEBBINLIRETHD] tiEwmL Wb, £¥2, WEFEHIHEICLA Y R
DIF&IT2VnE LTW5 (EU RAR 2008),

6. XK
(1) BEEF@d X% - EREESEES

Rk 12 4F (2000 42) 6 H 14 A B MEARESEENRS - SRS s
AR IZB T 5 DEHP OZ MR Tid, B L OVAEm#EMEIC W T, 7 v b
KO~ 2T 528 BGED 9 B, B NOAEL O 6N TWnWbH D1, <
U Z DAFES AT RER (Lamb et al. 1987) (231) 5 AT A 25 7
HEZE (WESE, RIEOFERESE) #H1E & L7 NOAEL 14 mg/kg {K&E/H |
Poon & (1997) 1255 T v FORERICTI T AR OB 2002 % H5 i b
L7- NOAEL 3.7 mg/kg (K&E/H TH 2 L &hi-, ZOkES, DEHP ® TDI (2>
WL, KRR ORI ICE 1 5 NOAEL 3.7 mg/kg (K&E/H &K O 14
mg/kg R/ H 2> b RiESFEARE 100 #@H LT, Yo TDI % 40~140 pg/kg 1K
H/HETDHIENBEYTHD LN (BE4£E4 2000) .

DO, TR 14 4 (2002 4F) 6 A 11 HICBME S - 3KE - Al AR#EES R
A SIS W T, AL 12 4 (2000 4E) 1IC1To 72300 (JE424 2000) DL
BEDF RIS 4, DEHP OB L OV AR AR BRIC s T 5
NOAEL 3.7~14 mg/kg {AH#H/H Z# B F . ~EF4RH 100 #@H LT, TDI I
40~140 pg/kg REH/H & iz, 2. Mo 250 RMIC DEHP 25 A3 5 PVC
WA 52551213, DEHP REMICEZICBITT 52 EN L0 A -

52 EU CTlx, ZORBROKER (unaudited draft) % Wolfe et al. (2003) & L TRl EH L
TWH R, KiHlE T, &&#EEH Th 5 Wolfe and Layton 2004 S L TV 5,
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e, JRITER R & DdE. - BéscldElZ DEHP &4 PVC Oz A
& LTEIE 2 Koag s niz (BG4 2002b)

(2) EE7HB4 EAEHZEEES KEEEODREL

Rk 15 4F (2008 4F) DJEAR PR AN REKERSKEEHEMEE S
IZ XV IKEEED LB L OGN e Iz, ZORE, 2000 FIZEEFITLD Y
7D TDI 2% 40~140 pg/kg RE/H EFRESI N2 D (B4 2000), K'E
EHLEAEEIZ DWW T, TDI 40 pg/kg KHE/H %232, DEHP © EEEERRRKITA
fhCdh D (Kavlock et al. 2002) Z &b EHEEHFR%EZ 10%., B o1 HEKES
2L & L. #FflifE % 40 pg’kg X 50kg X 0.1 + 2L =100 pg/L £ 9% Z LN %
BLrEZOLND E ST (BEA5EE 2003) .
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VI. BmfEmas E5

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

1. KRENRE

DEHP Z#% 08T 5 &, F > iE CIXMibE oV R—¥IZ L > TMEHP KO
2-EH 2 kS, & LTMEHP O TRINEN S, 200 mg/kg A £ TOD
BHTIE, WINERITe hE2SOREH, 7y FEBITKH 0% E b VbALTND, —
F. B FOWLED S ORINRIZEG RO 20~25% LT 5HE L H 5, DEHP
KO ORE T RT TN A0 L, g, FE L ORI T DIRED Em0y
. AfERERETRO TV, 2B, i ow s, RhExERT 5
ZEM, B FROT o WETHEREN TS, MEHP 7513280 bR #w
MR S, T > H 8 Tk PPARo OIEMELIC X 0 2 O S % il 2 CYP4A %
DEERBENFHE I N D, MEHP X OF OEBRLIAREIL I V7 v VRS 25207,
PREICHEM S D,

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

E R TIETo#HEE Y UV R—BIEHENK< . PPARa 21 L7ZBERFE LI,
RENBRE DB 2 5 bR T-RAE 1R OW T, (KRNENEIZEE T 2 Mgk Y
JROT—Z2EHNTIFoWAE e hEIE LT A, AT 25O LRI
XHEE CEWVLWRREO Lz, L2xL, DEHP 235 EemnIciEi L, MEHP
X0 ZOBILIRE O TR EWEIS TRPIZHEE S Z 81T, E P THITF -
EHLEFRETH Y . AEERNICEB VT U 2 S—BIEME O FEE R HBE O FE o 4 By i
EloTWAZ EERTIHLIZIE N o72, £/2. B b TH MEHP O
REPITONTNDZ LD, o BBLIEEZFFOBEEZ AL TWDH EEZ LN, &
512, B hORPRBEITIENEE TV u U BREESZ T TCWE, — ., BB
TIIRHEERE OIE IR ZERNRKE N ENRREI N TV D,

LoT, BWEZEL LB WTIEL, PPARo I X AMRFEREOEWIZLY
FoWBEOMNBRED TN FLVETEWEEZOLNDN, b M BEHERIND
AREMEDH D LTI E FORBRICBWTHAERFETH D . AKRZEDL EREIC
ANt FOBERZRMRERIZT o wEE X TREREEITI 2V EEZ LN,

2. &%

DEHP Ot N OEEICKITTHELZRFT 572010, SHEIRBREESE b
WIZBITOEFEOMREZEE L LA, EFREMICEWTEHRE® bt/ DEHP @
T, BONAMEE AT - BAEBFBETH T,

BB IEIZHOW T, in vitro TIZIFIEEMETH Y . in vivo THGIEN —ERIRAE
LTWA b DDREETHY  BARICHAT DEHP KOV O #7 DNA (2%}
L CHEBHRNGEEZRTHLOTIERWEE X, TV =37 1 v 7 ipdaitk
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WE TH 5 TRENMEIZ & 528, W) 2B mF M E T2 LIl L7z,

(1) #EHLAM

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

FolWBEICBITAIREDPADERA T = AL IZPPARa /0 LT-RIKICL A H O
ThHHEBZOLNTWNSED, PPARaICE L TidiTF ol & R TOFENKE L,
LU, i, Pparo R~ A TH DEHP %5 K> THIEENAE LS Z &
F > IR BT DR AAMEAIZIE PPARa LIAMZ E CAR DN Z RIKORS-4
LT ENHEINTEY ., EHEOEHREIEBINL TS

72%. TARC X, 2000 fﬁ@ﬁ-ﬁlﬁf DEHP #27 L —7" 3 (I: X 2 F D8 Ak
hO%T Y TEZRW) IO LTV, 2011 FICHTEE ATV, 7 v—7 2B
(& Mkt L THEPA i%ﬁ?éT EMEN S D) ITHFELTWD,

(z)iﬁ a3

o kb\f&kﬁfﬁ@éﬁﬁ%ﬁqﬁG’iﬂ“éiﬂiﬁﬁ‘i%ézh‘(;]b‘D Rl IR e OY
&%%@l%%%ﬁtﬁlEHP@%%ﬁiof\wﬁ®$%% NP SRCRRAY-A VY E
BAEHEP DO LA TN D,

ZOX D A EMEICE L T T v Re P UAER E1T U ok X 72T N 12g
SNTVER, WINHRMOERTH D, BEFMEICE L TEH,. PPARoe OS5
MRIBINDHAN DD DD, BLERE THEN. S VI /ERBEF T2V,

FEREN) T3t T DB - BAEFBHEOHEMICEFREZRG LIz & 2 A, BHEORER
IZEBWT, BB X% 10 mg/kg K/ H THEATEZGS RA~DEENL LN T\, Z0
75, KHIEW NOAEL &G LR BRI T » FOEIRER 7 B4 %&16Eif
DRt O 53 R T -7~ (Christiansen et al. 2010), HEHARIZBIT 5 AGD
ﬁ%&@é@”E@Eiﬁ9;%0<NmmLﬁ3mMg¢Em\LW@L@H)
mg/kg (AH/H Th o7,

EMZBWTIHE, ToRBAIZL2EBRTHLEENHERINTWNDLZY RARA U |
f\w@%—aLtﬁ%ﬂ%%hfvé&%ﬁﬁﬁﬁ%éh@E@Twéo%E%
HAD —#REMIC BT 2T o R DEHP (Ui FH- & HAS IR0 AGD o4
e o, £7-. AR KT DEHP SEWEE & kR L 0k L
DOENIEEN NI EOREDRH D, T b OWEITHIT D IRFPHDIREENG
@ DEHP EBREMHEDORL TIZ. b FOHFREW X 0 &I M & O ATHEME AN R
BN TWD,
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3. TDIDHFE

DEHP 317 >l CTRBAMERRBO LN TV DE D, BEmmthic o, =8
VxR T 4 v I IREEWE TH D ARSI AR B EEEYE TIEe W
CHrEINDZEns, TDIZRETDHIENARRTHD EE X T,

F oW HEICB T AFRNADER A=A LFTPPARAZ N LERKEBICE A ED
THHLEEZOLNTWEN, ToMlELE PTOEENKEL, ZORKEENLE
WHRAEE NMIAMFET D Z EIIREETH D, —FH. &I, PPARa SN HEED
TERRBNIEE SN TS, LL, ZOHIBLEDORENED XL 51T > hEDFE
DANZEE L TV A NFERESRTIIRHTH LT, ZNHORKEEN LiciT %
HORNEE NIMETEDLNE IO NBAHATH DL, Len-> T, FomAICE
TOFRNBAERET 2 MGEAT S Eid# LYy, £7-. & FTiX DEHP (i
EBRBNIAMERANBIED L ZARO LT, LRn-> T, b hORLEER
BIMICB N T o lWEHOT — 0B HINLBN AL EE S L7z NOAEL
b MIBEA L TTDIEEIZHWD Z i3 LW,

— . R BAE~OEETE FTHRBINTWDZ D, AEMHFHESIT
TDI B E ORI & U THAJE « EAE~OKELFA WD Z LN R CIIEYch D &
W L 7=,

) CIXEEORBR CHER O L RICRTI2EENFRBREORSETHREIN
TWHDIZKI L, BIERON TV AEFREOHIZD < B bR %Z H &I
BIROMEHIH WS Z LB R CTIEREETH S, Liens - T, Kl W T,
R OFE RICES Z ENETTH D &b L,

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

B TEOE LA I LR, i RIC B 5 DEHP O A& %% (& MEHP
TREE D OHEIZ LT 10 pg/kg RE/H X2 LLTF) & HAERD AGD %iE &
OFNZFEN H 5 Z L BNIE SN TWD, HEBRE OEITERIZE EF > TWDH A,
EMCHTAEEBRECTHY, 7HXNBI AT LVORERBEEOIELL EH,. A%
D PR OWERZFRT 20BN’ H S 9,

TDI 0.03 mg/kg {KH/H

(TDI 8¢ EHR L) FEGE - AR TR ER

(B i) 7 v bk

(1) iR 7 BB iRtk 16 HE T

($5-J515) BRI D & 5

(NOAEL % & HR LA L) HEH AW IC BT 5 AGD HiE N OV
TH SR O T B
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(NOAEL) 3 mg/kg K&/ H
(e 242250 100 (FE7= : 10, fE{KZ : 10)
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= — Y
FVI-1 KBHABRIZTH TS NOAEL &F
N mE e
HERSE - 1R - o 8 I RRA Vb NOAEL LOAEL .
G R TP L PUAC Rl Bk | RE neehE/R) FLECRESPRE | okehE/E) | e/ket®/E) |0 %
PHRIRE  |[4ERS @0. 500 @@ : mEFRIBERERHFLESRPILFD
(2) x syr | [D8 D168 &~ @0. 750 M | 2T B 2 IREEM ( : 500-) Spornsilchai
e @12 @36 #~ 50, 750 &0 et al. 2007
Q15 @56E i~ : @: D, RHbhtELERDT,
. - 0. 2.5, 5. 25 - . o -~ 2.5 [&. WD, -
(2)® Sw bk (D |FBd TR <0. 50 100. 500 mg/ke> BEE (FFRILA F Y — LETE (5-) ] 5 [F. W] Morton 1979
-, . D2:ER 0, 300, 1,000, 3,000 me/kg (E(E D-@: FEEEA. @ FEREN. FHREE Takai et al. |4RE~OEEF
(2)@ |Z5vk DD #0550 F0FH) BE | st il (300 me/ke-) 300 me/kg [#] 15509 (6) @I
B 0,04, 3.7, 3.6, 375.2 FEREM, A, FALFES Y —LHE, B . s
(2)® |5k |0 |wigo |zEm M 0004, 42 4224193 |RME [EREM. FOREE. AE/OCUMOE (3.6 1 UE] (375 1, %) o oy -t
<0. 5. 50. 500, 5,000 ppm> <5,000 ppm> =i
Wista| 2 B~ AR Mitchel | et
(2)@ |3k | xms. (3. 7. 14, 288 |0, 50, 200, 1,000 B |FFERE () . FFRILAF S Y — LIBTE (50-) 50 [T, U, %) Al 1ogs
%54 fE. 9, AM) ’
! EE~NDEEE
- SD. | 34~36, 7681 LN P =. = . Noriega et
(2)® |59+ 5 lmmeo | omg~) |0 10 100, 300, 900 an [6~SEEHOLET Y FOFEREM(10) - [#) 2l 2009 ((De))l@igsﬁ
(25 (227 s [14mm 0. 500 B R, AR MR SCPRERRIRSEESR 0 ), - 1w ugh ot al.
v—% = sal (BT - B - B - FER - DRE. MR- EEREHKRIC Kurata et al. [EE~DEEE
2)® |g,% Mt 133808 0. 100, 500, 2,500 Pl g M i 2,500 [T] oo o) BrLE
. Sherm 0. 20, 60, 190~200 = = Carpenter et
(3)x |zwk Mz |osR 0. 00470, 13, 0. 496> ESE |[FFEBRMC0. 4%> 60 [T] 190 [T] brerio: [TIATSDRIZE
- i N 0, 14, 140, 1,400 | ¢ S 0 . ) Ganning et
(3)x  |Fvk |0 |G, 1028 0. 002, 0.2, 296> B (FERILA Y — AME, KERADO. 2% 14(kE) [T 140(FF - ) (1) | 5" 08 [TIATSDRIR S
E)L [lk:7:3 0. 19, 64 . = B . Carpenter et
(@x |2 A E 0. 004, 0. 139> R |FEE B2 () <0. 04%-> 19 [EP:g2ORM] | 47PR0 (EP]EPAIREE
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RE

HEEOE - 1R - " 85 TURES Vb NOAEL LOAEL , .
S Gl T N LAl Bk | (RE neehE/B) FLECREFPRE | eketE/E) | ekeE/E) [0 i R
FA%4 ;RIS (ARG FHEMIRIE) ORI |10~20 GRS - v o oo 0
FIBSGF173408 500 pom- BT — 53088 1,500 |wpey-kigi 5 (TR EE L
ppm-. W1, 500 ppm—>. FFRIJLAF ) — LHEFES00( (NOEL) 1. ##98. 5 (AF Ltt&35;1 M * 7" |David et al. [TIATSDRILE
B6C3F it B0, 19.2. 98.5. 292.2. 1,266. 1 ppi-> E5%) [U. ] 1999, 2000b
(3D |zor [0E, |oaEm M- 0. 23.8. 116.8, 354.2, 1,458.2 |:R¢H W BB | pewmy | ©
<0, 100, 500, 1,500, 6,000 ppm> FFE S MUk EI500 ppm-. MEHEFERTT, 500 ppm-. |#19 (BF) [U]. 198,55 [U. 5] Moore (1997) (6)@!:%5&
216,000 pon—>. BERED (i) <#341,500 (19,265 - 8) (g1, B0 00 Lo Bl
ppm-, AEXI500 ppm->, 1@MEHEITIEEAE () <1, 500 |98.5~116.8 [FE]. 354(%) [T] :
ppm-> NTGF - &) 1]
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