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B

FRE RO EORKEEO W EIRIWE L LT, 7 #VEEY 7 F /L (DBP) (CAS
No. 84-74-2) D& bR EGAMN 4 50 L 72,

FHIC W RBR R L, SRR (T v b v U R) | HEAMEEERER (T v b,
~UA) L EBAMRER (v b v U ) A AFEERR (T b U
KO HF) | BinwtEalir, EYRAEORBNE TH D,

KIS RN S, DBP O D& 512 X 0 B bz Eledgthix, Mgk O
fEE A N ARG « AR TH o7, A - BAREIIHERE D EBREMW IR ST
BY., 205 LHEBHKROWHAETHRO DN 8T, IR LR OWEHOKGIC X
V. BEM A LT DBP %E U O A E ~DORB G 7. T, ST
TS Tl DBP &5z & AR5 - FEE Ok & e BRI & OBIENSTH BTV DD,
R CIE— B L2 O R F o TR0,

TN DONWT, WYNZFENE S 7B R L O D AMRBRIIA T TE 22
MoTz, 7B, B hA~DOBENAMEICHOWNT, EEENSAMEHEE CIIRFHMICTH D . K
ERER#ETCIINETERY (792 D) LLTW5, £z, BHEOL Z 5 DBP
LD B TORPATHE SN TR,

BAREMEICE LTI, ARICE > TREME L R oBEFEERITRVWEBS X DT,

L7eM o T, EBREMWIC A & T A58 « AT SV TS — B & (TDI)
ERETHIENHEUTHD EE X,

KB CE b EEME A (NOAEL) Xidfk/h#EtEE (LOAEL) @ 95 Hi/IMEIE,
7 v M ERAWIREEERERBRIZH 1T 5 LOAEL 2.5 mg/kg (KE/H TH o 72, BB
72T DBP O GICL DO LFHHAT L ENAETH Y, Zivgd TDI ORALL
THZ LW EEZ B, MEFAREIZOWTIX, LOAEL BREMRMET R THh 5
HEDFNR O BB MIE D2 fa et e OWRAZEMR L. A% 20 M THEHEL T\ Z &
— 7 MEDFLIR D MR FLEF & OB D A FEARAE O RE~ RS A (22 B AL T2 TR R 1T
A% 11 HIZIEERE L TWe Z &b 26 OmEORRE 2 GBI HIEr L 7o/ 2R,
fiZE 10, E{AZE 1012, E5IZ LOAEL W= Z LIc X 24555 2B L7z 500 &
T5HZ LAY & LTz,

LI EX Y, LOAEL 2.5 mg/kg IK&E/H #RHLE U, RHESEMRE 500 (FE7= 10, fEK
7% 10, LOAEL 7>%5 NOAEL ~®#4M& 5) T L7= 0.005 mg/kg {K#FE/H % DBP @
TDI &R E L7=,



I. FMEZEFOFRE

7 AN T F v (DBP) 1L, ZENBTZATNALO—FTHY, T XN ATV
IRV ke = (PVC) ZFpm T 577 AF v 7 Or[EAIE LTHEH I S1L
FUETH S,

THENVEEE A (2—=F~Fv) (DEHP) . 7 XY A Y 7 =/ (DINP) |
DBP., 7 ¥ /LEET A VT v (DIDP) . 7 Z W4+ 7 F (DNOP) &()*‘7&/1/
e~ L7 T (BBP) (IZ2OWT, BiEEICBIT BN E - RavtEoHl
EEOWEIRLIERNPIY EEO NI b, 26 6 FIEIC OV TR AL

SR ERE S T,

I. FHiExERMEOHE
AYARNCE R SN D 7 X VR AT VL, Lo WAl L LT o7 RF
LKMéM\77X?y7ui@$km@m1$%5zéo%@xd@t@\7
ENBRT AT NI T T AT v 7 EALFRNCHEA L2 WEFIZ L TEBMLER’NH S, 7
BNVBETAT LT T AF v IO RBATOBHT 5 2 ERFRERTD, ZNbxEha
THHMOEHICI Y e RBRBRBETOIBENANDD (F—A N7 U7 TENMFMNE
- AR YR (NICNAS) 2009) .

1. & - 2FX - 2FE - BEX

—f4 THENEED T F )

IUPAC : <fnk > TENEET T TV
<34 > Dibutyl phthalate

B4 7 X VY (n-7 F V), Din-butyl phthalate, DBP,
1,2-Benzenedicarboxylic acid dibutyl ester

CAS No. : 84-74-2

éj\%it . C16H2204

St 278.3

M o

[l
o)

(EBfe B2 et — K (ICSC) HAGEM 2002 & v Hoky, *KREESZE AN EHAFWHET —
%37 (USNMLHSDB) 2011 XY &%)



2. YEIEFHREE

ER7N MR RROH 5, AN LEAORED @ 9 IR
el PN -35C, -69°C*

WAL 340°C

FlKR 157C (c.c.)

RRUE <0.01 kPa (207C)
E (k=1) : 1.05
IK~DOEMEE © 0.001 g/100 mL (25°C)
F o B =N KGERE . log Pow=4.72
Aoy R TEAEPE DN SR (B E
(ICSC HAGER 2002, *KJEA U 27 7fiE (EU RAR)

BRI E)
2004, **@EpGPEFEL 1975)

3. ENEEE - HEAR

DBP @ 2008~2012 D 5 M DOFENEFER, WA
1L DBP HA COE G HFHT — 2 N WO AR Th 5,

723, BUERTOAL T E O 55 A K ORGES OBLHNC B3 2 158 ((B5R1E) 12D,
2009 LI AU ESEYE & L Ca i S vz DBP o fldE - i AR E O AR HE
11,733 b THY (BRFFEFEE 2010) | EFIEICESE —EmE L L TR
S Bl -l A SR O A FHECEIE, 2010 4EFEIZ 1,000 b A, 2011 4R £ T 1,000
FoThotz (RBRIFFEHEE 2012, 2013) ,

BEEX I (R, b

FII-1 DBP DEINAEEE - MAEF (2008~2012 £) B (M8 b))
2008 4 2009 4 2010 4 2011 4 2012 4
ENAEER 1,971 1,216 1,403 1,264* 1,231%
TN 514 491 651 479 242
[P i o 2,521 1,583 1,757 1,531* 1,453*
(FTHAI T 364> 2011, *2013, **MEE EHHE)
4. F&

DBP K VML E =L, KU AF LY ROT 2 U VRHEIR & ORI BLAF R R

NHHT-D,

AL LH—,

HFEEEIZIZDBPI

FIRIA %, Ery,
HHAVWHI TV D (b2 At 2012) , £72, (W) {LFWE
() LSRRI b AE (NITE) Ok e
TR T FIDEEE BUE R OEE AN

Yok,

HEOMM Y 2 7 FHIlEIZ LhiE, 1999
fii o4 T 7z (CERI-NITE 2005)

NG T ITAF v 7 OREBEIE LTHWOND, TDIENT v 1—,
R A O BLE & Ok T Al & L C

{RHmAFFERAE (CERI) -




5. FEHRHF
(1) BERADRE - RHRAEICHET 554
® BRI
DBP (2 O\ T AR W T, SR IR A 02 OB TR EITRRE S
ALTWRW 26D | B, WIS OIS HHE (B AR SR 5 370 5, R4 1959) 12
SHBREIT 220,

@ *XE

BFRHHIES 218 (U vy aNICY s v a v ERT, ) 128 2R
& LT, DBP 38554 (§175.105) kU= —7 1 7 (§175.300) Dpksril
NI « RERAPE R ORE K OBARE D B4 (§176.170, §176.180) & L TOEH,
a7y r~Offif (§177.1200) | ZEEARY AT A~OEM (§177.2420) W
(2T LS A~OEH (§177.2600) 25, —EBRAAT TIEH 208 BH BTV 5 (FDA
2013) ,

F o, HEER L eMUETE 2008 (Consumer Product Safety Improvement
Act of 2008 : CPSIA 2008) §.108 ([Z5:3< 7 Z )Vlig— 27 )WVEEHIFNIC L D . 3 5%
UTOHNROREERGIZT DD YL A7 7 Az, DEHP, DBP, BBP,
DINP, DIDP /X DNOP 73, Wb 0.1% %2 CTEEN UL bR E S
T\% (DINP, DIDP XU DNOP 3B &£ L E) . xfgflimfl & LT, Lo
AR RV, o —Dy 7PREF LTS (CPSC 2011)

@ EMES (EU)
ZEB KA (EU)No 10/2011 {Z3BWT, BanfZ RO 77 AT 7R ST R,
[ZDWT, LLFDOSA4C DBP #3895 T4 (EC 2011),
Specific Migration Limit (SML, ##EBITREME) : 0.3 mg/kg
SML(T) (7 n—7HlFR : group restriction) : 60 mg/kg (DBP % &¢e 20
FOWEOERHE LTO)
Restrictions and specifications (fil|[REIE & OEKK)  IROHRIZIE S
a) FEARNIMEEMLICHE Y IR UIEH - 2 #0835 S~ mT 3 Al
b) RUA LT ¢ VEHOMIBAIL LT, i d 0.06%LL T

(2) £t
EPN KERAYE ERETEE BEEE (mg/L) : 0.2 (X))



I ZREHIZRIMNEOME

EU ® VU 27 i (EU RAR) . KEFMEWE - B siki4ld (ATSDR) O#ElE
T 0T 7 A, BN RS2 (EFSA) OF RE, KEEZEHET 1 7T A-
b MESEY A 7§t > % — (NTP-CERHR) O / 75 7 BN ZWE T (ECHA)
DL E, KEEEELNZEEES (CPSC) DL B a—, {RRAMR/E S
BREEEHE (WHO/UNEP) o3, WHO 12 X % EE b 224w (IPCS)
DERGERIE Y 74 7 U 7522 I T 2 Eafemm il 2 %8 L 7- (EU RAR
2004, ATSDR 2001, EFSA 2005. NTP-CERHR 2003, ECHA 2010, 2012a. CPSC
2010, WHO/UNEP 2013, IPCS 1997) .

1. KAENEE
(1) R4

T v b RUONL AR H—|Z 14C TR L7- DBP (14C-DBP) 0.06~2.3 g/kg {AH % Hi
[EIE 455G LB i ST\ b, DBPIZMILE D ES ISR S, 58D
63~90% L 73 48 IFE LAPIC R FICHEM S 7172 (Foster et al. 1983, Tanaka et al.
1978, Williams and Blanchfield 1975) .

B MZBWTSH DBP IXHLE DRI SN D, HEERKRZZEHKLZE TEBR L
D+DBP ) 60 pglkg IKEATY (5.38 mg/ A) %5 BIE 1 S ~HEHE G L& 25,
e 5-4% 48 KFfH &£ TiZ, &G &D 92.5% 2 Rk 7z (Koch et al. 2012) , £7z,
1 7 8 4 fdsr Az, 1BC-DBP (255 XX 510 ng/ \) ZHAFE L= B Tid, &5
% 24 RFR DRI, (KW TH L 7 XAt /) 7F /0 (MBP) 28, (KHENNEH
ERGEEZ N E )T R G RED 64 KO 73% D3 HEE X 4172 (Anderson et al. 2001),

PR DN T UC-DBP O =% /) — VIEiR % Fisher 344 7 v | (F344 7 v M)
DOFIE LT FZEIZEA (1567 umol/kg) L, T AF v/ ¥ v 7 THE-TT HIWZ
& L7-iRABR N S vz, RN (7 BiR) IR G EDR 60%723, FEH~
13 12% 258 < 37= (Elsisi et al. 1989) . in vitroiRBR ClX. B b DREE DRI
HE (AR O DBP O34 2.40 ng/em?hr) 137 v FDOFE (93.4 pglem2/hr) (2
~EN o7~ (Scott et al. 1989)

(2) 7%
O £5~DHMH. TEM
KD Wistar 7 > MMZ, 22— JMIZEEME L 7= 0.27 X 2.31 g/kg K& O 14C-DBP
ZHEREOFE Lo R, Mk - ises (ak, P, FrhE, e, JERG. A,
Jiti e OEBL) ~DOAIEm GRS ©ENENEBI L Tz, &5 4 REF % O f
JEMEIL, (KA ERGHOBIE TR bEm < (EEHSHEMED 0.66%) | T b KD

9



572 (0.083%) . EHERGRETIIEG% 24 FEE £ T2, BEBEHEED 0.4% 55
AR &7z 1, &5 48 BRI Tk, M 5aE L b i & O P IR &

(0.01%K1) Lo &SN, A EAERD N2> 7~ (Williams and
Blanchfield 1975) , ¥ A F /L A /LR F v K (DMSO) (Zif# L 7= 14C-DBP 60 mg/kg
REAHET » MIHEERE A &G LB Tl &5 24 REE®ISH, O, M.
Nk, 52, BISZRR K OSBRI ISR PE DRI T A D v T, i S 72 e e,
FFI&IZ 0.06%. BgiZ 0.02%. fHAIC 0.30%. ARAGFAARIC 0.70%. HHIZ 1.53%.
B2 0.01% LUK HIZ 0.02% Th o7, FEH BILT OFERNG | MHARFr R 0%
R 720 &t T % (Tanaka et al. 1978)

e Wistar 7 v b (BH#HE 8 L) (24, 8 XN 12 H[EIZ72 Y DBP %#iEEH (DBP
0.1%&H) &5 Lic, 4 KGOS H, 4LIC13 4C-DBP 45 L, 7%V D 4
LA N 8 TN 12 @ G-REICIE, PUBRA& T RIOD 24 KfEl £ CTIEE% DBP # & 5-
L. & 24 R D 14C-DBP 25 L7z, G T, 28 - MRk (. B,
RENGRERR, RSB, BAEM. (Oid. ML OUN) 2R Sz, 4 BEEEGRETIE M
fige, EhE. RENG M OREEIZ T 2 URTETEIX. 14C-DBP Ok OV & 24 el
HEWT b EN TR~V (B2 (X TIE 195~231 cpm/g, AHIESAFHC
BT 20 cpm/g 1L DBP 1 pg/g IZFAY) 2R L, oM CITEMETH -7, £
7o, 12 BB GREOMBEO T A7 a~ N 7T 7 ROEEHEM (1.4 cpm/g i3 DBP 1
ngl/g FHY) JHIE TiX, DBP & OV T 0.5 LTN<1.0 pglg, i TcdH 5
MBP [T 0.6 0% 1.8 nglg. BT 6.9 %0 8.0 uglg. JEH T 2.2 % 1" 3.9 uglg
Bt SNz, EEH DI, 2SI 24 Biffl 0 DBP BEUC L 2 DT, WFho
AR D FEMAREREITRO e s LT3 (Williams and Blanchfield
1975) .

14 DR HIEIZISIT D Fat Tid, DaDBP &) 60 pglkg (REAA (5.38 mg/A)
ZHAEE G U, 2 57% 24 BRIBIN OO 2 8L T 5 b, 258D 92.2% )3 HE
S Av, Mg ORFEDIE, WP ORER: A TS MBP (U iR K E 169 pg/L,
MBP & L CH#E&ED 84.0%8EM) KOVT7 X LfEE /) (3-8 RueXxv 7))

(30H-MBP, 13.5 pg/L. 6.91%) 23 X4, MBP 0473 30H-MBP X 0 (3%
TSt Ein, #EH% 130 Db 7 ZARE / (3 I ARFL T EENL)

(MCPP) 2MEMNITHRE STz, WTORE S IRTIZIIT D Trax 1E 3.75 IRF[H]
Th ol FOIED, WERTIZIE MBP DA WRERD i, #1530 5% (WIEH

L KHE#R SR CTH G 8 Rl t: £ TITH 5 S ED 0.36~0.41% NI I STV 523, 24
BRI T DT — X OFEHED 720,

10



TEWRE) I THRRAE 670 pg/L 27~ L, 7 RERIZICITHN 1 ug/L £ THA L7e, ek, A
R TIX DBP IZHIERI SR & & Ty (Koch et al. 2012)

72, Tomita & (1977) X, EL L TCTF I AF v 7 oSNz AARDOH AN
55 Kt 53 M7y Bk 9.93 ppm @ DBP Z i U, AEITER S 4 Bk, JEREN
PEASL 12 BifA72Y 1.0 ppm ZBET 5 2 & 23807z, S HICAMBEE 2 o 13
2B D DBP O A X 0.10 ppm TH Y, —J7, BLEEGETO 9 4 D
BN 0.02 ppm THo7= EHE L T D,

BB E SN TRV, BiETICH DBP 2R SN TH Y (Pant et al.
2008, 2011) | A > RESHTEBOARLLAE T OB 112 £ K OAREEHE Tld 72 W B4 60
£ Tl F NN 1.65 % 100.63 pg/mL @ DBP 23 H & 7= (Pant et al. 2008)

@ BRfgER - BE BT

iR Sprague-Dawley 7 >~ & (SD 7 » K) 2500 X% 1,500 mg/kg {KEH D
14C-DBP %Mk 14 H BICH AR 0 &5 L - piama s irbni-, ko
FRDFAKED 0.5~48 W] ORI S V72, HLER O RS2 B 5 i s R
0.12~0.15% Al T > 7=, N K OWEH OGRS o 1/3 LR T
B olz, HEHEMEO BRI R, ISR E ISR b - 7=, HPLC 2o#r
2L % & REND DBP &R TH D MBP LT MBP-7 /v 7 v R & K
DR IR TR~ DBAT R A BTz, RHRMAE, & OWED & RIS A7 o
EMEDOREFIEIMBPICE D HDTHY . DBP I3V & (TG HBEHEMED 1% AH)
Lot & 372 2o 7= (Saillenfait et al. 1998) .

R 12~19 HD SD 7 » MMZ DBP (50, 100 X% 500 mg/kg K&/ H) % 5l
BOgEG LR, kG5 0.25~48 Bl miE (B, BBIE) . REK
VCEAKRFOSERTHRSN T, HEFEO MEF MBP D Cunald. FAILEIUL
ARG, BHAT 37.6, 111.6 £ T¥213.0 mg/L, 52T 10.6, 31.4 }2(* 85.8
mg/L Th o 7=, RHEKL DR R IMmAEH o MBP REZIZIERIZEOEEIMN A vz, £
7. BRI mAER O MBP B EHER IS RHAMAE R > MBP EHER & B L T

(Trax 1 EFHAT 0.75~2 BFRE], JEIE T 1~4 B, i iP a3 fHA T 3.0~4.5 I
M. MV T 4.8~5.9 M) 25, WRIRMIEFIZI T 5 MBP-7 V7 v a0 H
BV RIT, RHARIMAE & el U ClRAE L 7e (Tnax XFHART 1~4 B§[E, RV T4~
12 R, i P I X R AR C 2.4~3.5 IEfE], IR C 3.7~8.2 F§f#]) . RHAK OMA
IROIENIZ MBP O MBP-7' v 7 1 BRI AR D SEREMEIT A BT, Fkdo
MBP-7 /v 7 a U Egia G ARUA O TORBWIL, 24 FEFRFZIZITIFE E A ERTERL

@ Fig. 1. Table 1 & UX Table A1 ® Cmax OHNIZAHEN R SNT-7-0,. BRRELEEZES
H o AAERPIIEA 225500 C, Table A1 & O Fig.1 i MBP #2F5% ¢ & 1o, MBP
T 802 222.24 ZAVT mg/L (I L, stk L7z,

11
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2o FAKRPUTIZ, MBP-Z7 V7 v ARG R RHA M R & AR 2 Ll b
DI CTHE(E LT (Clewell et al. 2009) .

F7-. Struve & (2009) [34E4% SD 7 v N OULHRE 12~19 HIZ DBP #IREE&K G-
(1,260~1,520 X% 6,300~7,600 ppm; 100 1% 500 mg/kg A/ H; EH& 55
112 313 582 mglkg ARE/H) L, B5HT % 4 33 24 F#f# o MBP XU MBP-2
NI a UEBEA RO AT, W OMEFRE SRR, BIRE bICEAR
WEROFTNEL . EoEmHER S5O MBP B IIH &30 5 5 Th KT &1
IZHR, 8~100 fFE -T2, HEH DX, 2D Z &3 MBP oIz k1) 2 ERe s I
WML CTHD ET D Clewell 5 (2009) OHFLIZAET 5 LT\ 5b, —J, ~#)
M DORR K OCEAKRFTIEL, MBP, MBP-Z /L7 & VIS RONT I OEEES . 5%
DRABAEIZT - T-, £72 24 FfEIt: O MBP 2 % 4 Fr# OMRE & T 5 &
RHAMLSET T, 0.05% AR L TW =Dz L, FKRP R OR R f gt Tk

30~60% 3 FEAF L T iz,

Clewell & (2013) X SD 7 v I~ (kFEHE 24 DL, F&H#E 21 P8) OMHR 12 H 2>
b HE% 14 HETDBP (0. 7,600 ppm) ZIEEEEE Lo, FHE G EITMER 13
~20 H DT 642 me/kg KH/H | HPER 2 H~14 H O T 1,138 mg/kg (K
IR CH-oTz, A% 2H (HERZAE% 1B ET2) OBV (1P5/18) ol MBP
DI PEEE 1L, SHREE CII R TH o 7= DI% L, B5RET ) 2.81 pM (0.62
mg/L) 3Tdh -7z, Clewell 5%, #HIE 12~19 HD SD 7 v MZE L~Ld DBP
ZIREEE 5 (6,300~7,600 ppm) L7zi%R (Struve et al. 2009) 2V T, &5
T 24 KR # O iR IR o i E iR MBP #R BT 45 pM (K 10 mg/L) Th o722 &
g U, DBP OfR DB GICB T 2R AP RBAT 2R E T RS - 5720, 7
S NRE ) = AT )V OREFLEHA IUSE PR R ER 3R & 3 4 BEH (Dostal et al 20054,
Hogberg et al. 2008) & AR5 RIT—E L BERFLEZRFIT DR VRN EHEZ L TV 5D,
72%, MBP O 7 v 7 a VA IRORIEIZ DWW T OREIZ /R,

b RN TCIE BBEFITRE SN TW ARV, FEELF NS O DBP O O #H O
BB BN TWS, 2B, IFOWREITNTE B-/ vy o= —Plsgox
BB ERETHY . MBP O 77 o U s O ESEISIIRHTL S, T
~— I KO T 4T RO ar— MFEICBW T, 2REBIE (n=130) 7>5 MBP
D3RR H &, UefElE 9.6 pug/L (#iPH 0.6~10,900 pg/L) T - 7= (Main et al. 2006)
Flo, AV =z—T Ot (PRIE 295, 424) ORAKL M (RFAHERO—
% ICERED) oA (Hogberg et al. 2008) T, BT O EHAE + A= U (R

3 Clewell et al. 2013 (ZFC# S 7= MBP E/VIEEEICHOW T, BPFEA ST & 5 mg/L #5E (MBP
Doy 8l 222.24 Z FVWiz) &0 v aNIZR Lz,

4 DEHP %7 » N OWE 15~17 BIZ 2g/kg {KH/H # 595 & K OFLH I DEHP % <0.5
KON 216 pug/mL, 1fi4EK% LI MEHP % 76 K& Of 25 pg/mL #H (Dostal et al 1987)
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7= (SD) (&P, M) 51%, DBP TiIEFLH 2.8+3.4 pug/L (1.5~20 pg/L, 12/42
4) FOunsES 1.2+1.6 pg/Ll (0.21~9.1 pg/L. 25/36 4) . MBP ClIRHLH 1.2
+1.3 pg/L (0.54~5.7 pug/L, 11/424) K OUMHEH 1.8+38.3 ng/li (0.54~20 pg/L.,
17/36 44) T&H V. Hogberg 5%, F:FLH MBP #EEIX Main & (2006) O#es &
DKM T2 ER TS, F7-, MBP LU DBP ORFAL A A e & R
UL ENE D @BV B o 7o, [FERIC HARNORERL 11 IR D2 THH MBP
D EH, PRl 26.0 ng/L (#iPH 1.8~156 pg/l) T o7z, REFLTHEEILRE

Ry (n=12) H o MBP B (F9fE 13.9 pg/L, #iPH 3.6~22.9 ng/L) & ik
LCERELRDEMNH 0, FRFCHE S 7 X VERE /) =5/ (MEP) | 7
ANEE ) (2~ F L ~F L) (MEHP) (b REEOMEANRD SN TWD (K
#2007, ML 2007)

(3) K

7 v b ~0 DBP O A GERTIE, JRPICMBP & & b2, MBPOZ L7
51K, MBP Offix D o KON o 1-B{bAERKY (LD iRHEOEWT b RO VR
VER) WD EDIERE T # VEED SR STV D Z L2 (Albro and Moore 1974,
Foster et al. 1983, Tanaka et al. 1978, Williams and Blanchfield 1975) . EU /%
DBP D FEZRE#HRREZ XD &5 12HE L T2 (EU RAR 2004) .

b NIRRT FIRIED 1/2 25T & UTHEHAB S NIz, L72AS»> T, 2 ZICRifi S /i
HHAREPH O S/ METTRRH T ERED 1/2 1245,
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DBP o E #5142 & (EU RAR 2004)
(Albro and Moore 1974, Foster et al. 1982, Tanaka et al. 1978 7> 5 /ERL)

@O T/ TRATIVERADMKSfERUERE

K7 > MZ 14C-DBP 0.27 Xi% 2.31 glkg (RE 2 HAE 05 L2 BTl R
HAOPEINTE < 48 BRI IZE T 92% T 83% 23t S v, JR 121X MBP
2N 88%. 30H-MBP 78 8%, 7 X1t/ (4-8 Ku¥ 7F/) (40H-MBP)
D3 2% KON T ZOVEEDS 2% OEIE TR 472 (Williams and Blanchfield 1975) .
TN o UEERAEROBRENE L TR, AT B -EHNERS (8
T0mg/kg (KEH) 32 &, MHyF, mfE, JREOFEFIZE L LTMBP OIE), JEVIE
FRIEDIKER(L S 472 MBP KER{bAR &K O MEP } O MBP-7 /w 7 R AR D A
iz, Fio. FFAEIC 10 pM DBP % 20 Bf1#:52 L7-5A101%, B BigHic
MBP (60%) & MEP (28%) & & i, MBP 7J<Ml:ﬁ:(6 0%) & MBP-7' /L7 1
VAR (6.0%) BERINTWD (Coldham et al. 1998) .

t MZEWTIL, D+DBP ) 60 pg/kg (KEEY (5.38 mg/ N\) % BHEREEH 1
A ~HERE OB U7 ClE, &5% 24 FFI CREEDIZE AL (92.2%) 7
PRI S 72, NERIZ. MBP 3% 5-812xF L T 84.0%. < OB LCHEY T
» 5 30H-MBP 7% 6.91%. 7 ¥/lEE / (2-8 Kexv 75 /1) (20H-MBP) 2
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0.70%. 40H-MBP 7® 0.17% % O MCPP 75 0.48% Co - 7= (Koch et al. 2012) .
F72. 13C-DBP % 8 AIZ 255 X% 510 pg/ A\ CHEIREAEEL Lo AR TH 580
¥ 64 i 73% @ MBP 238t <417 (Anderson et al. 2001) , W3 4LIZIW T
H. MBP-Z7 V7 v At a R~ ORI ORFHI L T ey,

@ FLooUEias

T BNEEE ) T AT IOVEO T ZNVEEFRIETH DWERE I VAR CERIE, Vv v R
WEE=T5, KISIU Iy 52U V-7 s v rigisglitidE (UGT) 1248V
it X% (Silva et al. 2003) .

Kremer % (2005) 23MEHE 19 H SD 7 v b~ MBP (10, 30 X% 50 mg/kg {4
) ZRICBHIRNK G LE 2 A, &5 5 %I iﬁ/lxﬁm/ﬁ&?@/\éht
MBP-#i& {Zl-‘?f))[ﬁlm (FHFHARD = 2 — L X DI TSRO bz, &5 24 K

Mg MBP-27 v 7 v USRI, —RICKREOLT DMK &<, &&
HETIEIFmEIFICER E o T,

MBP kYD 77 v AR OPRIIZE L THZENRD LTl | I
BRI 2 MBP O 7 V7 b Sk otix, 7y &1 & LIZSE. BE
v R T 15, NAAX—T 23 L#HE STV D (Tanaka et al. 1978) , £7-. DBP
2 glkg REZ RO LLH%, 24 R ETOT v B R UONLARA X —DRFIZIE, MBP
DITINVT v CBRAEERB TN TR G ED 37.6% &1 52.5%, FERAEGEN 14.4%
KON35%mH SN NI #HESLH D (Foster et al. 1983) , 7= DBP ## 5
N=AZB W TS MBP O 7 /02 o SR IECIEH R S Tn D

(Coldham et al. 1998) .

b b CiE. KEERMEERZEJA (National Health and Nutrition Examination
Survey : NHANES) (1999~2000) (Z3() DR 71 328 BiRIZHOWT, B-
JNIa= A —RUEOFRICL Y, # MBP L IERE RO MBP % X5 L Tt
L7c& 2 A, 283 ik b MBP (&) 29.0 ng/mL) 23 Sz, £D 9
LIRS IRD 5D 551G D3 5% ARG OMARDH57. 10% K ORARN 3/4 TH Y |
L ML)1X 5.60% CTd - 7= (Silva et al. 2003) .

@ 745 /—JL (DBP minK45fEY) D5

DBP Of#@HMTHL n-7 & ) —Nid, H—RT 3= THY TLa—i
KRFBHERL T VT & RIUKERRIZEL D, BHICER (n-7 % ) IRk h
% (NTP-CERHR 2003) ., & 512, RFEH 3~T7 OEGEAFIAEIEEIL. KNS L 8E
b % 52 0 TR O R T BR LT %67’127‘11/ CoA |[ZZ&H =15 (Di Carlo1990)
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N

%

in vitro B
7 v MFR 7 v Y — AM432 LD DBP O MBP ~OFEF I THSL 0 72 KSR A
RSN TWD, IFR 7 0 Y —AWsyD 7 X VY T AT VANKS fRIESE OIEMEIC
FANRD O JEEITIEE>T v b >T7 by FDIATH Y (Lake et al. 1977) |
o, NLARZ—DOFFRETY R — NMIT7 v FOK 2 15D DBP MK GMRIEMEN & -
7= (Foster et al. 1983) . E Mg 7 2 Y —AH4TH DBP 7»6 MBP ~®Ol
KRR S TEY (S50 : 99.7 uM, CLmax : 85.6 uL/min/mg protein) .
CLmax /X BBP 725 MBzP ~DO AR 73 fED#) 0.9 5T, DEHP 226 MEHP ~D#
35 TH->7- (Haniokaetal. 2012) , 7 v NEREIR— FTH DBP ® MBP ~
DMK EVBHER SN TV D (Kaneshimaetal. 1978) , £7-. 7> bk, BB, 7
= by EUONLARZ —O/NGHERIRARE Y X — F, S BIZE FO/PGRE TR
— MZH DBP @ MBP ~DO K iR iE M2 & > 7 (Lake et al. 1977 | Foster
etal. 1983) . 7> FOWLENEMIZ L 5 DBP O MBP ~OJN7K 53 fifd i 1
BN N bR . BB CTITHBEIGELS . § TITER T 7= (Rowland et al.
1977) .

7 v MO/ E W BT, AR L @E L7 DBP O 5 6, RE(LD
DBP 3£ 4.5% TH V. 95.5% I IR FTHL I 2T 2 A ORI - B2 Thnk 4y
S T-MBP CThol-, AV L AlxzHW T AT 7 —BiEHLZREST S & MBP
~K 3R =iv5 DBP #1382 L. DBP TIERINENF BEIZHED L=, —H.
MBP (X DBP X W WINERE L, = AT 7 —BHEICLD2EEEZ T enoTz

(White et al. 1980) ,

FROWTNOHREIZEBNTH, 747 8 U BIEaEIZ O TIERE LT e,

@
a.

b. ELIRE DA B

DBP OHIIIMAK SRS (=27 7 —8, UV /3—8%) 2 UGT 2Ef%RT 5
EZZ DD, FEREW G E O, ARSI O DBP OREHIBT 21
WITIZTEAEL DB o7,

L2 L. DBP OMKGIREER M SN TWAIFI 7 10 Y — AESICB T, JBE
R RBNCEETHINLARF L X T FT—F 1 K2 (CES 1 LO2) &k
DEEMREERTHR STV D, %@FW}??X%%%kiﬁTﬁ\iﬁlﬁm
CES 1. 2 OB ONEMIIMD TR < 2~4 i £ Tl fgLﬁv&w:ﬁm
Lt<mmmmlmw)o_hiiﬁza@%vﬁxmﬁ 7a Y — AESFIZEB
T. DBP &L E A > DEHP OIIK A E AR TRV Z & & *ﬁ?‘é
(Hayashi et al. 2012) . —F., 1@EARMOE MTFlED S9 H7 Tld CES 1 OFEH
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X7 =YL L THEIKRLS, T AVEE (A FALT7==7—1) IZ
KT DIEE DN ERHE SN WD, 728 CES2 OB, IGMIx 7 —H o7
NV ERBRET o7 (Zhuetal. 2009) . 72235, CES1 L2 OFRBUITHEZE
ROMg R RER H Y . v N ORFIEL OVNMGIE NZ~ 7 A TR TIEWT I b R ELT 5
N, T ARKNRT v hO/NMEFTIZIFIE CES 2 DA, 7 v hOJFETILIZIE CES 1
DHPFEBLL TS (I &4 H:2006) . 7oA LR, HFOEIL7 DBP
DOAKG I, AR OIEERHICRA R BE T U N —B 0k U S—En
FHTHEEZOLND AL 2012) .

F. BT BT SOHAERICIZ N a U BEAEMENES N H D T L.
X512, UGT BRA L~V DIEMEIC 72 5 £ TOMRIL, B FRIck > TRR->T
WD ZERMBITWS (N 2009) . 2ds, U ADFI 7 v Y —AEHFIZE
75 MEHP (DBP & ¥{Eit%i& %2 #5-> DEHP Of##) (2x4 2% UGT i&MEiL, &
% 2 O~ ATIIHERRIE IR 18 B) O 25 Th o722y, MEOIEMTIE~ v
ADH) 1/2 3T - 7= (Hayashi et al. 2012) .

(4) BE
@ FRepHE
Ty b, NAAZ—=IZEBWT, DBP IR AHEGHZICEHRITEIN S, &K 90%
PLEDS 24~48 RFEI LINIZ R R~k =415 (Foster et al. 1983, Tanaka et al.
1978, Williams and Blanchfield 1975) , #ZH~O4HEiIX 1.0~8.2% ThH - 7=
(Tanaka et al. 1978) .
B MZEBWTIE, 18E 84412 13C-DBP % 255 X|d 510 ug/ N CHIERR O #5925
&L B5% 24 FRR O R U F G- Dt 64% AT HY) 73% 03 S 5
(Anderson et al. 2001) , F£7-. D+DBP#) 60 ng/kg (KEAHY (5.38 mg/ \) %
T B 1 A ~HERE OG- U, RO R hHE 2 &% 5.14% 48 FRfi & CHIZ L7
B CIL, B 5% 24 BRI E TITREED 92.2% BN R P ~PEt S, 2 B BH OPEiE
I 1% KM Th o7z (F5F92.5%) o HIEINAGEHY (MBP LU O ARG
W4 FE) OWTIORFIRE & BG4 3.75 B ICikm L 72 0 . ZO%EA LT,
HE =03 1 MBP 28 2.6 REf]. 3SOH-MBP 728 2.9 K] ¢, MCPP (% 6.9 K CTH
- 72 (Koch et al. 2012) .

@ FB5tchiEs
BB H =2 — L MEASNIHET v RO, 50%T 4 / —/LCHAR L 7= 500 mg/kg
{KT D 14C-DBP & HEHE G35 & B4 6 RIS b7 0 B S U7 g o

6 HilkO bt FIFS9 (GREYR—F9000x g LiHHI%Y)
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Ne, EED 4.5% 03BN 7~ (Kaneshima et al. 1978) . £7-, JHE V==
— LA SHE 2IEDRET v I 60 mg/kg ARE D 14C-DBP # H[ElRR 0% 5 L7
RBRCIEL, & 51% 3 A, I SRS, B ~OPEEITR G EICR L, 1
HEIZ2EDT v N TENEI 27.6 L1 52.8%., 2 HHIZ 4.5 XT3.8%THY .
3 HMDEFHT 32.2 K1 56.7% T - 7=, MBI+ H 1 51%, MBP X UORZ ko DBP
N1 : 1 THLILZ (Tanaka et al. 1978)

(5) £AEZHNEMBEETIL

Z v MZEBIT 5 DBP KO MBP OGS ARIZOWT, Keys HIZ &0 ARSFREK
Yy@EhfE (physiologically-based pharmacokinetic : PBPK) 7 /L 23BHFE ST\ 5,
ZDEFT VL, MEE~D MBP OV IAAIZE LT, 2AEHIBR (perfusion-limited)
& pH b7 v 7 (pH trapping) Zf#HAG ORI A N2 AL EZZBRB LT-HDTHD (Key
et al. 2000) . Fo DT — 0 b, U A7 GO 7 IR T OHEE %15
B2 ENEAHEICENMLTWS (NTP-CERHR 2003) . 7285, MBIE/NRICEIT A4
EEEZRMT H7DDNT A—F —TEFEIL TV,

(6) KANEIREDFE LD

&0 7z DBP IHEC I S, HRttEn s, 7y by NARZ =KD
b R T, 5% 24~48 BEEILINIZ 63~90% LA B3 RICHEE S 2, B R THIF -
WHETH, OB L7z DBP ONIKG RIS ITIEF ITECITH#EIT L. RpDR
T D MBP AT 5, £70, FEBREMW) TITE 7D DBP I3/ M5 THRIN S i
HENC MBP &It 27 v a—L (n-7 % ) — ) IR END EEZ2BND,
B, MARGRIIHESCER CHERZY 95, MBPIXIZEAER T VT v glas
SNDM, 10% =B 72\WEIH T o, o 1-8{tE%1F, DBP Zfk 0 &5 L 7= E5EhY
DORFINZIX, MBP, 2D 77 v U ERIEIR, Fix O MBP LA M VD &0~
ANBENH DD, MBP O 7 V7 b U RIEROPEIITFEENRD bivizn, 7
v Ry NAAZ =KD h&H, MBP (MBP 7 )V 7 v UG K a2ate) NEHE
M CTHotz, fERELT, BAORE LT DBP OKESN I N7 o ek s L
T, NIRRT~ E N T e, FDIED, T v b~ O #5RER CIZAEH
~OPEDRFTED GV TN D, MBI 2 AEREHEIT. BROZRE LT >l T
BT, MERSHEMEIIIEFIERNEB N, TIRT » MZDBP &k 0#&5 L
725k T, DBP KOV OH TH 5 MBP Ozt Nl 5z ST 4,

14C-DBP # 5 L7-3Bh ik, IR0l o S I IR AT D 1/3 LT T, Il
Tk DI EHE M XA G EHENED 0.12~0.15% A5 T - 72, IR MLk icix
MBP ® 7 Vv v VBl AE R BRSO iz, £72, B MZBWT DBP XU O
IR S, BT ~OBATO IR R STV D,
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DBP ORHNZBHRT DIk fifiEE (A7 7 —8, U—8%) L/ V7 u kg
MBI I R FRERDH Y  E7-. P TIEEL OBEFZHI MO TV D,
DBPIZxf L CED K D RN EOREFEH LTV D2 58 L <HRET L e 13 iy
T2 B o T2y, A OIS B R & WD o 7252 B W T, BEL L K&
W EHEE SN, 7272 L. DEHP OfRFHI B+ 2EEEEE O X 951 (Tto et al.
20137) . DBP OfRHHZ OV TH, B FOEERENEIHRE W ERTFHRIND,

7. FLIEHNZHIT S DBP ORI D HFHMIT RS T2 bR o 7o hy, —iRIT,
AT SOFHAERIZIE, B P THLEMTL 7 V7 o VBBIERENRWGE R H D Z &
MHIBILTWND, FDTHR N &l LT, HrARCHL IR TIIENICFET 5 MBP
DIIA - PEHID BN ATREMES RIZ S D, F72. DBP DBt TH 5 MK fiE
Rz OWT HAER TSRO ) R—P o3 b ) S—P L EFET 52 L
S/ MDA T Z—BOHITIE, A% —FERRE £ TIIRA X0 BEMEFFE
WD Z b, BrAERSAIICK T2 DBP WX, AR & H X TRAE 22554y
NhHEZEZBND,

— 7, R RO R TIEL, EIRE 2 = E TR OTRN A, 2
3 =ML I R AR O iR IR U B 70 &L R « AN RHMA DR E L
AN FEITREE N 5229 %5 (Hererra 2002) ., Z D & &, DBPRHHCHEET 5 L%
ZHIDHF Y R—BIEEOZALR B~ 7 A THER SN TR Y | HIRIFOIEMED F 3 H
FE%LVAEICE N -7- (Hayashiet al. 2012) , 26 DOE{LITIEIR 7 ED5ED
1E7>, DBP (UdZ0Ri) ORGL~LofREHC b BT 5,

INBIZOWNWTIEL, 7X VBT AT VO « BAEFREEZRGTT2BRICEET 4
HRh D EEDbND,

2. ERFVFICEITLEE

(1) 2HEHHRER

DBP Of% 0485t (LDso) 1. ~ v A Tid 20,000 mg/kg RELL E (ATSDR
2001, CERI - NITE 2005) . 7 v bk TliZ 8,000~20,000 mg/kg K& & OWENH 5
(IPCS 1997) .

(2) BERMFEHER
@ 13 BMHER (¥VR)

T 2RO FOFFI 7 a Y —LAEG50 U —F, Ta—VBKkEERZ, 7TAT e RiKE
R L OV UGT @ DEHP R T 21E M. vV A& 1 &35 & b M TIRENEN U7, 2,
1/2 KX 16 ThoTze —FH. ZHHDOIEHEDOE MEARMICHIT 521X 10~26 L K& o 72
(Tto et al. 2013) .
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B6C3F1 v X (MM, & 10 VL, 6 W) (231725 DBP (0, 1,250, 2,500,
5,000, 10,000, 20,000 ppm : & 0, 163, 353, 812, 1,601, 3,689 mg/kg A/
H. M 0. 238, 486, 971. 2,137, 4,278 mg/kg K=H/H) ® 13 HRNEEFRSGRA
BRSNS S T,

ZORER, BHICBR LIZBRIEIIED bT, 2 To~ U A TRk 7E T
HAE LT, SHIREE & b, MEHE S & 5,000 ppm LA O GRETIE, (RSO
M OMEERD DN AL (Wb p=0.05) , METIE, %GR CTBIROM &
OFEXTE &I L, 20,000 ppm & G-HEOMRIEEZFRE . FRHFICHERT -
7o, HETIX 20,000 ppm #5580 B gt B &SR FIICE BICED Lz, 72
B, BIRIZIZHIER, HBEFERRE TN o T2, —J ., IFIROFEx EaEIT,
MERE & 5,000 ppm L EOFEERETHEMLZ (WTLE p=0.05), 2D 5 H,10,000
ppm #5-HEDOHE KL Y 20,000 ppm G- FEOKEMETIL, RO EE HHML, JIF
BOMINAE AL GFREIEZAL, 7Y 20— v DR &R/ NERI Db B UL A
T — AHIE & RIS B T A AR PERERL) 3o 72, 72, 10,000 ppm
PLEDOBEGRETIZ, MEEDOMIIZ Y N7 ZAF v OERBBH LT, FDIED,
20,000 ppm EHHET, #ElZ~~ ~27 Uy MEOBARA LI (p=0.01) | #M7
BN RE X Te, AR IIRI&FE N < 4 (0, 1,250, 5,000, 20,000 ppm £ 5-
FEDOA) | 20,000 ppm & GHE TR LROEENED Lo, HEIEALT,
FERCIIR M oBEmM»A A 6 (W id p=0.05) . ZAHLDFRERNG, &
Fix, HFigasME—D DBP OFMEATH D E LTW% (Marsman 1995)

NTP 1%, KEHMOIMENZEES X D NOAEL % 353 mg/kg (AH/H . BlHE &
OIS & o LOAEL % 238 mg/kg {A#/H & L7~ (NTP-CERHR 2003) .
EU iZ. I#® LOAEL % 812 mg/kg (AH/H (FEtH 0.5%) &RE L TV DT,
NTP & R UfEAFER LTV 5 (EU RAR 2004) .

ABMFHAE S E LCE, HEOEREHMOIHENE N RIKH &S A b - O
fig DHEet o OFE B B DN LS & AHERIZI W T D LOAEL % 812 mg/kg
{KH/A . NOAEL # 353 mg/kg {KH/H | fid> LOAEL % 238 mg/kg K=/ H & |t
L7z,

@ 2:BAMEER (v k)

Zhou (3 DBP DFERFEN: L AL A L X & DBHRIZHOWT D SD 7 v | (4%
BE 10 PE, piEL) ~o DBP (0 (=—) . 100. 250, 500 mg/kg (KH/H) @ 2
RGO 53R E O TRFET L., —o0o8E 21T 7,

2010 FOWETIL, BRIZOWTHRF SN, TORE, 500 mg/kg AR/ H %
BRECIX, (RE L OYEHM RN L, 250 mg/kg R/ H UL EORSRET, ¥
B RO A5 O FEER A LTz (O s p<0.05) , 500 mg/kg
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IR/ A B G-EE O TR B AR A T, RS OZFENE, FEME LRI frgE kOt
i, FEIEHERR O I DN AEIE DR 1R Z 0338 DL, MR TIEMEA N L AD
FHENRBD LN (W p<0.05)  (Zhou et al. 2010) .

WIZ, 2011 RIS FIR~DEEIZ SO\ TG Sz, BBE BRI 500 mg/kg
(NEE/ B B ERE TR RN L (p<0.05) | R BARE oZENE, BERE O F8 i
L OVEVEDRE T RZ HEoT-, 12, B EERIZHE VT, 250 mg/kg (K5/H L ED
BHREDNLIRLA R L ADOFENRD L2 (W34 E p<0.05) (Zhou et al. 2011),

VL EDOFERN G, EH I, KT » D DBP RBFEIC L DR OYEHR BIRD
M M OBERE D L IX, ZTNENDOIRE TOBRLA ML ADOFHEED - EfEFH LT
W5 (Zhou et al. 2010, 2011) .

AHEMAFHAESLE LTI, ZNb0RBRESGHLETE 2, HBHE EEROR R O
FEFNR O 12 FES & LOAEL % 250 mg/kg {A#/H . NOAEL % 100 mg/kg &
H/H CHIW L7, BREEOMEZ BN E Leb O THH- T, HET, 2vo, M
HBEORBRTHL Z LICHETRETHDL EE X,

@ 30 BREIEER (v k)

EFTO SD 7 v & ([, &Rf 16 T, 5 M) (2 DBP (0 (=—2iH) . 250,
500, 1,000, 2,000 mg/kg {KHE/H) % 30 HETRHERE D &KG5#%, L2 %L (B
FZHF : exposure) | 7%V O DBP 2% 54, 5215 ARfAE L (IRFE
#% : post exposure) . FfER. MR LK, BIB L OMAF R AE CRENTHAN G,

FORER, BB UIARES ENFN OB ERE L R L OIC, $EFFIICH
BRREOET o7, Fio, BFEFHII 500 mg/kg (AHE/ H DL EORERE TR
O E R, 1,000 mgkg RE/H LI EO&GRE TR EIROM T E B HF
HICHZICHE L, 500 mg/kg A/ B LL_E OG-8 THABRFIITEIE 2L O
TA4T 4 v eSO &S FBIFEIA O BB S v, —J7 . IREER: T,
1,000 mg/kg K8/ H LI E OB HRAZI O ORI L OFER FROM EEICT & x
BHERIER TN LN, BRI EIC L AR EIIALNT, D LATA
T 4 EAIROEAEN A DT, Teds, FEERAIZIL, 500 mg/kg (RHE/H UL Eoikh
FEICET A ATy (T) O, 1,000 mg/kg (K8 H LL_EOEEREIC M iEHE
BHaLF af ROBMPHELTER, WTIOEGEIC S EIE O3 EEICHE T
HINCH BRI b7y~ 7= (Zhang et al. 2009a) .

ARBMFHAES E UL, HBROMIIEERD, BHELELRTA T v el
BOWD %14 5 KRR O HS 2 AR O LOAEL % 500 mg/kg K5/ H .
NOAEL % 250 mg/kg /AKH/H & HIkr L7z, KHEmEEOFMEZ B0 E Lzb DT
HoT, BT, o, HEHEORBETHDL I LICHBETREThHD EE T,
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@ 30 BfEEER (Tv k)

REAFTO SD 7 vk (M, &8E 20 JE, 5 #i) ~o DBP (0 (=2—9#) | 0.1,

1.0, 10, 100. 500 mg/kg {A®E/H) @ 30 HRE O O &5 RBRA T Th., B
(R - 10 mg/kg KE/ B LA FRGREDO T 0T 4 I 7 ZAE&te) RCMEHRLVE
REDENTANB T,

ZFOFE R, 500 mg/kg RH/H ¢ 5-HEC I TR O et M OVE % B 8l QNS B
EAROHaR EEDSFFHFNCHE BRI U, FHEAFAIZIE, 100 mg/kg (R EH/
A 35 57 CRg B DR 7 B 3SR X 4L, 500 mg/kg KT/ H % 5B CEHE R
FAE D ZME M ONZERaA L NS T A 7 4 B M OB O - IERAR 25 £ 9
B & EENEZE SN, 72, 100 mg/keg (AF/H UL EOFGHET, A L U
Ja g e OGRS O AEFARE B L7 (W3 iuh p<0.01) , IMyEAR/LVE PRE
%, T 2% 500 mg/kg RE/H & GHETREA L, BEEHKALVEY (LH) 0.1 KO
10 mg/kg (HEE/ H & 58 CIIHMN L7223, 100 mg/kg (K5 H LL_E O 5HE Tl
L, 72, 17B-=A F 7 VA —/ (E2) 1% 0.1 2O 500 mg/kg {KH/HHGHET,
YRR A LV > (FSH) 1% 1.0 mg/kg (RE/H UL EOFGRETHT ML 72 (W
b p<0.05) , HEH DL, 100 LT 500 me/kg RE/H (FAE) &5 TIL.
FER O R . KB ZEN ., AR oR/D & OMLIE R /LT v O RE LU0 L
ST ELZRO TS, o, BHERGEROKBEO a7 43I 7 AT, 20
FED K R B ORBNEN A BTz (Bao et al. 2011)

AREMFAS L LT, MBRMEBOBREESCE L N Y MRS ORE/E o A4 FEAl
B OWAN IS AR D LOAEL % 100 mg/kg /AH/H ., NOAEL % 10 mg/kg &
/A &R L7y, B OFRBUCE 5795 AlEEE D & 5 2 bn 24 L 0 RV A
BTHRELTNWDZ L, MEFSHEOMIZ BN E LT bDTH-> T, HMET, 20
O, HHIMORBRTHL Z LICHETRETHD EE R T,

® 13 AR (Tv k)

F344 7 v & (MR, &8E 10 PE, 5~6 #HiH) (281725 DBP (0, 2,500, 5,000,
10,000, 20,000, 40,000 ppm : & 0, 176, 359, 720, 1,540, 2,964 mg/kg K/
H. i 0. 177, 356, 712, 1,413, 2,943 mg/kg KE/H) @ 13 FH B 5-ABR
INESY TR A Wit

HETIX 10,000 ppm LA E. HETIE 20,000 ppm LA EOEGEEIZBWT, REHEN
DO M AR DB R SN2 (Wb p=0.01) . &5(ZBE L 72 EE
JEAEEIE 40,000 ppm % 5-HED 2ENICE UWIRFEIRE O GREIRE - kR
BED 45% (HE) KOV73% (M) ) MNAELNTLIMNI o Tz, MRFRIMRAEIZE
WC, HETIX 5,000 ppm LA EDBERETA~ET 7 1 B R E K ORMERE DD
20,000 ppm LA EOFERET~~ F 7 U v MEOHD R H LI (WTILH p=0.05) .
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FE 51X 5,000 ppm LL LD G CHEICEMS A M AR D7 LW L Tnd, £7-,
HED 5,000 ppm VL EOFEGHE T/ IMEED M L7 (p=0.01) . HEDFem HE#K
HGREOMhM s EE 2R E . RO & O B & NS B RO s, 1
T 5,000 ppm VL EOBGSEETHEANL . 1T 10,000 ppm UL EOEERET, ZRFH
L7 (Wb p=0.01) ., MIEOEFIIRETIE, BETIZERGHEHIZT L
T I VREEOENBEEIN (p=0.05) . TR (TG) (Z#EA 2,500 ppm,
A% 10,000 ppm BL G, 2 L AT o — LR L 412 20,000 ppm T, FILEH
WALz (Wb p=0.05) . —J5. TABVERT7 7 Z—F (ALP) 1%, MR
10,000 ppm, Z£723 20,000 ppm LL_E T, JHA-E2 L, #E2S 5,000 ppm., &7 20,000 ppm
PLET, ZnFEnEmLz (Wb p=0.05) , 7o, MEHEOFEIZ VLTI
10,000 ppm L EOERGREOMIEZL N A O, HREEINAE T ) a—5 /*ﬁ
|l e N BlEE ST, MEEE . TV AL CoA A F 4 —E

(PCOA) TEPEITH ERAFRICHEI L T, 5,000 ppm LA EOBEGRECXFREEL VT
FHFRICEEICEME E 720 . 40,000 ppm $5-FE C UL S HOHE 72 A B e R
DA FEICBIZZ S, BIHIREEZ LOBIRIC L D LAY — LT H D
ZEMFE SNz, 51T, 20,000 ppm LA EORGEECIIMIEICY R T AT
DHEERERBNH LN, £, FEROM & O E 1T 20,000 ppm Ll EO#
BRETHD L2 (p=0.01) . HHEOBEZZE LTI, 10,000 ppm &“Euﬁi‘a:
[R R O RS FAE 2 E DY 4/10 112, 20,000 ppm $&-5-FF Tl RO Z LN 242
iz, 40,000 ppm #GEETI, £1§J WZOVE AME TR UV RIS 28 M 23 2 %ZFL
IFE2TORBME CLEMENAZERICHE L, BT ERNTONT, MinE) IE’FMI:
L7/ UMD A ZBIEE LT, B8 DITHIRIRAEOMZE S % 5,000 ppm & L
TV D FEH EARIZ DUV TIE, 20,000 ppm VL _EO# G TR 7 I8E (hypospermia)
M BITZ, 728, FROMETEE T 20,000 ppm YL EOHREGRETHEIZEKLS . T
FEEEIX, R Tl & B 5 CEIEIA B AT R o 723, g TlE
20,000 ppm UL EDOEERETIIA BEICHED U=, AFEFEE TR < 4 (0., 2,500,
10,000, 20,000 ppm #5-HED ) | KD 20,000 ppm 4 5-HEOREF K OFFHL EI&
FEOHEBIW N /37 A —F— (R, FE RO 7R E & O 1-E8h4)
D BB LR (p=0.01) | HEOMHEIICBGIZ X2 bidH 72T

(Marsman 1995) .

NTP 1%, KEDIFig M O N EE O, MERED AT~V A% 2 — L HE5E & OBED
2z #-3%, NOAEL % 176 mg/kg {AH/H & L7~ (NTP-CERHR 2003) , EU
IIARRER OHERED LOAEL % 357 mg/kg (K8/H (fikl+ 0.5%) . NOAEL % 177
mg/kg (RE/H (FEH 0.25%) & LTW% (EU RAR 2004)

ARBEMHAES L UL, HEONTEL NS IEOMEXTEEOHEMN, MEDO~L A%
V' — LNHESE N OE D& M FED & KRR IZIBUW T, 1D LOAEL % 359 mg/kg &
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#/H . NOAEL % 176 mg/kg A/ H | > LOAEL % 356 mg/kg {AH/H . NOAEL
% 177 mgl/kg K/ H & Il L7,

® 3MAMEER (v k)

Wistar 7 » & (HEME, *FREREE 20 DT, KHGHE 10 T, (K 90~120 g) 1ZH1T 5
DBP (0 (AU —71h) | 120, 1,200 mg/kg KE/H) @ 3 7> Mok 0 £ 53K
BROMTOIN T, ZORER., MG L b ITIROFE S EESHEHFRICA EITHEM L
7o, g Z 1L U, Bl OME 3740 & IR, FER I LIERR o b7z
molo, £, MEFER, FEFHOBREICKNT, ~E/ vy EE, RlEk, A
MER K& ONIE & > 737 3B i G- O 2 TR0 biv7er > 72 (Nikoronow et al.
1973) .

EU 13435k D LOAEL % 120 mg/kg {A8/H & L T\»% (EU RAR 2004) .

ARMFHAE S E LTE, BN T, i EmE&EOZ LR RINTNRNZ & &
MRV EALD 2232 T2 Z LD D L A HEED LD FMEFERIE RSP L TR
EEZ . RERBRIZE VT NOAEL/LOAEL (3i% € TE Zp U &l L 7=,

@ RKEW (MBP) ZRAW-ERMHMHAER

MBP O# 1 2%5% %, FEBREWIZ DBP SRl L8 % KIFT 2 ERME ST
W5,

a. 4~6 AfEIEER (T )

SD 7 v b (fft, &EE6VL, 3~4 ) (CDBP (0 (=— ) . 500, 1,000,
2,000 mg/kg {KE/H) XX MBP (400, 800 mg/kg {KE/H) % 4 X% 6 H Rl
Bo&kEL7=L Z A . DBPIX4 H#%IZ 1,000 mg/kg K&/ H L L. 6 H#1Z 500 mg/kg
{KE/H LA LD G8EC, MBP (& H 322 400 mg/kg K8/ H UL OB EGRET, K
FAREE SR FREED 82~53% 2/ Lz (W Tt <0.05) , D& &, MBP X
DBP OE/NEDY-&E T, DBP LRZEORFREEBVIERAZ R L, 2B, ARk
[Z2oWTIE, TIHBYIC DBP 2,000 mg/kg K5/ H % 3~14 HFs&EHIRE 0 & 53 25
BROMTOITEY ., 3 HEUBITHEOMESEEDFEFIICAEICE D L, 4 H
% OREEIZB W TR RN & oD 28122 L7- (Cater et al. 1977) .

AHEMFHES L LTE, PRNZRBR CHEEENRALNTZZEBBE L., AR
52D DBP @ LOAEL % & A E B ORI IS X 500 mg/kg (KE/H & HIW L7
N, KERFBEOFMARME LD TH- T, BT, 2o, GHoRRTH
HZEIHETRETHD BRI,

b. 2 BAMEV 4 EMEHE (v )
Z v hEHWT, DBP XO'MBP O/EAN, BEHMA2E 2 THEIIL TV,
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SD 7 v b (Hf, &8 6 UL, 5 @i) (2, DBP 500 mg/kg A5/ H i< MBP 250 mg/kg
K/ H %2 2 BBBREIRE O &G Lz & 2 A, W&EGRHSRERINOME 23 2 5,
DBP 512 X 0 gtk EEOBMAZE O Siiz, £, MRFIICHE B2
ORI To, FDIED, FEFRE BT, MIEHDT AT X UBT 2
J AR (AST) | ALP (W58 &KO'TG (MBP #&58) (ZHFHFIIICH
B Az stz (Kwack et al. 2010)

HICEEHM 2 4 RICER LR Cix, 2 BERBR A LN EEITN X
T, MBP 858 T HREHFAINA B2 T ot & O A Hiv, DBP & 5-#f
TIRE AR BB RN BT, £, MK GEEORBE R o5 iR -
2,570, DBP : 1,270, MBP : 1,810 (X 106/g F5H B{K) ) KOS EZIR Gk
74.5, DBP : 23.5, MBP : 28.5 (%) ) 2#atFHIICAREICIK T L7z, 61
TR RN B R LN AE U MRS i 585 Tl L7213 7>, DBP
BHGREDOH T, RMERE L O~~~ 87 U MEDNEAD L, FEaR M ER i 258 2 & O
BENEM L, (Kwack et al. 2009) .

FEFH 1L, SD 7 v o 2 FERERICEB VT, MBP (X DBP &L L 7-AEEA
AT, £70. 4 HERRICHEO T, BE BEF OB O FEfR~0FF
2T DBP D19 A MBP L0\ Z LRS- SR LD (Kwack et al.
2009, 2010) ,

ABHMFHES L L, —HEORBRTH DL Z L006, KBRIZBWT
NommmmmLcmﬁf%&wk#ﬁLto

® &%
a. 3~18 HREIEER (¥ R)

WD 57BLI6d ~ T ADE% 4 HvD 3 HIFL 10 HREISUIA% 21 B (BEFLR) £
TDBP (0 (=m— 74#) . 1, 10, 50*, 100, 250*, 500 mg/kg {KE/H ; * 10 H
W& GO A s E MERE (AGD) KON EMAMEET —F% OH) Ll n
Feh oL, A% 13 B4R 21 BE TCosbiorre o BbictEs ¢ E 2 b
5%%@%@%& FEHEOFFHEA (L L ONAGD &7 v Ra 7 USRI BEE LT

B R ZREE LT m Lz, B, A% 21 HETRE LI~ AL 8
T THEIR LT,

8 MyFDOA R AEMEIL., MG &b, AWM OBFORERHIFIER CHENTZHI N TN D,
F72, 2009 FOHE D table 4 1T1%, 4 ﬁﬁﬁ‘i%ﬁ%ﬂ“ﬁ—ﬁuﬁfﬂfﬁﬂﬂ STV,

9 a—MICIEfEL7-DBP &, B Xy hEAWTEE 1 ul/g FETRE LIS TW5, &5
WZHW SR B OERER O 72 & 5 7L G- EORE I3 2 5idid e,
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B 5% 24 BERIC RV T, RESEIIN L 722\ 7212 & 2% L 7= 500 mg/kg (A H/
AEGRED 2 PLaBrE |, 2RBEMOREHEIMNIFRREZ R Lz, £, FER<T4
BT HED14 BIZBTDREICET 2o (KET—2, pfEORLHEZRL) |

Ef& 14 HIZHBWT, AGD (%H£ 5~10 VL) ASxifREE & g L, KR 10ChR
L7234 12 1 mg/kg (RE/H L EO#EGHECTHME L, 500 mg/kg RE/H B G-RE T
1~250 mg/kg RE/BARGRELIVES (WTd p<0.05) | FEOHE (8IL) &F
BAENRo T, £72. AGD IZARMIEDSA . 50, 100 } O 500 mg/kg A/ H T,
HRE TR L7%E. 500 mg/kg (KE/H&EGRECHEAM L7 (Tt p<0.05) . 1
WA B (B 9~23 L 11) % 50 me/kg (AE/H UL FOBERETHAD L7z (p<
0.05) . FEHEOJFFLAMRFMA (K8 8~9 L) TiX. 10 mg/kg (A&E/H L Eo&ks
BECATHMIIC 5 & 2 3% 7 U R OES OIK T, 100 mg/kg (K8/H DL E
OEHRETE IV N U MR REBIALE T DR E R 0BG O, 500 mg/kg
RE/H R GRECRERESC L T U - A 27 SRR OB o B & Y
FERE NIEDSEET I LZ 5D 2 FIE O (Wi h p<0.05) Vo 7a, MR
DTV N VIO BRGNS ST, HEARVE BT AHIETIE, 10
mg/kg KE/H UL FOBERETREOA L B B o ORBLAHEIR LI-28, M5 FSH
BEICEEICE 22 bEA LT, i T $E O FiX 500 mg/kg RE/H £ 57
TORED HNTZ, F72 500 mg/kg KE/HEGRETIE, BROTV Ra U2 Rw
R 7 F VB FORBUTEE D L ST,

8 KA TIX, AGD (F8F 5~10 VL) [ ARA F M QAR E TP L7284 1 mg/kg
RE/H L EOEGHT, FETHRLAESEIE 1 RO 500 mg/kg K5/ H 558 Tl
MaRA BT (WFILd p<0.05) . Flfr (FHE 9~10 L) TIIHRE AT E DS 500
mg/kg RE/HBEGRETHEAD L (p<0.05) | HEROFELHRFEIMRAE (KHE 5~6
D) TITHRENH LN THY . KIERHERED O~ ORRE OEHIaE A4 (?ﬂ‘z%ifc
53 2R O A FEAMAE D KB B O3 70 RS 250E) 23380 HAt, H BRI
BlbL W (BEMEOREZOTHRL)

PLEOFERN S Moody & ILEEWIRTOME~ 7 2 ~0D 10 mg/kg K/ HLL ED
DBP #5-TH B AR 80 OVEFERIE ~0 Bk fFr 2 4 | 1 mg/kg K/ H
WECTHRERICT v FaF A HBEEEOFRBA (AGD &iE) NELDHZ L2/
L 72, Moody Hi%7 v N TEIHILD LV 50~500 fFIEKV & DBP ¢, v 7 A
FEEA~DAMEENE D i, A vt B OFBEINNEIER 72 EAg T 0—H>T
HHZ kL %Eﬁa@ L7z EfE#m LT d (Moody et al. 2013)

10 B ROMITFRETCOR S, RBRICEGICEA2ETADNRD ST,

1 BRI EEOHEKGE, FEREZ LKL L, BEEZ 7 X008 L TRE L —
AT T MIZEB W T HERRD LT, LIRED 14 B OMRFHIA#E 6~9 IL/4~5 TN
Bk LC3EME L7z (Moody et al. 2013) , 8 MR DOEEIZ >V CRodkix 72,
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K%W%E%kbfﬁMm@%(%B)Ki@ﬁ%éht&ﬁ%ﬁﬁi@é*

ORERE, —OORBR X TE X T2, KABRIZIBW TR btz AGD O%LE
&, AFER AU ETEA~ DR EZ RS O LW D OB S CIEREE S % 2 72,
—J7. A% 4~21 HIZDBP &5 L7z~ v X2, 8 HEIZB W TRMIBOE A4
WNERIRAER GRS O AR KGR O LN 2 o h | FBHEEEICHED X ARRER
® LOAEL % 1 mg/kg AH/H & L NOAEL |Z#% & T& 22 & HIMrd 25 = L idwlfE
THHHOD, BHIFIEOFEMNAITHY | A LB iy b 7e < R
BT — PR SN TV Z LML EEORERLRHIRIBIZX T 55280
R TE RN, ARBE R 2 TDI ORMLE L THWD Z &3] Tiden &)
WiL7-, 72720, ARBRIZBWT, v 7 AIZH T v b & RERORE R OFRELERR M
BAENRBD DI, I LICHEMT v b2 AWl 2V EERBRIC W THEME AT R~
DEPNNONTWAIHELVIEAE TH T2 EITHET R LB X T,

b. 3INAMHER (Svbk)"”

NTP-CERHR (2003) & T* EU RAR (2004) (251 &HnTwW5 OECD 5 % 4
A RT7 42408 IZHE- 72 3 2 ARBROHE (1992) 28H 5, BROFEMIAIH TH
%75, Wistar 7 v & (MEKE, #5810 DT, 6 Him) (28175 DBP (0, 400, 2,000,
10,000 ppm) @ 3 7> HIREEF G-fEER (e 0, 27, 142, 688 mg/kg (RH/H .,
0. 33, 162, 816 mg/kg (AH/A : NTP #5) M Tbii-, AELEEIREHE
BHGREOBITRD B, WETITAREZRL 72 U R OV g O A %) 8 5 O J) 03 A
Hiviz, HETIHRMERE, ~E/ v kO~~~ 7 U v MEO K728/ Y
IZIET VT 2V RO L 3 — ZADOEE A 5 T2 1F 0, MEREIZ M TG KOV R U
I—FFu=r (Ts) OEDBRALIIZ, ML S PCOAEENRFAEIZ LR L, W
PR R iﬁ%@@h%m%@ﬁymmwghtumbFﬁ&77/mlm)
IR 72 o Tn, S HITHRRDOIEEEN . EPA O EHEREHI 25T (Functional
observatlonal battery) Z F TR ézhf_ DEBITBZE I N o T2,

NTP %, mEHETBEINTZ ORBICESE, LOAEL % 688 (f) KW
816 (iff) mg/kg {RE/H, NOAEL % 142 () K&1V162 (Hf) mg/kg (AHE/H TH
% & L7z (NTP-CERHR 2003) . EU %, 10,000 }% 0" 2,000 ppm % #1% L . LOAEL
% 752 mg/kg AH/H . NOAEL % 152 mg/kg AH/H & LT\ 5% (EU RAR 2004),

ARBMFHAES E LT, ARBROMEL OMED NOAEL %, #1211 142 1Y 162
mg/kg RE/H &M L 7=,

12

S HIEIE NTP Cid BASF 1992, EU TiZ Schilling et al. 1992 Lit#i STV 5, ilBROGE
HINARBHTH DI, ZEHFNE LT,

27



c. NILAFIYJ—LEIEFEH

EU RAR 2004 |28\ T, DBP O~LA %o — AHGEERICBE T 2 5 bR
NOAEL /%, Jansen 6 @R (1993) (2S5, HEOT v MZEIT 5D 19.9 mg/kg
KE/H & STV 5, Jansen 1L, Wistar RiviTox 7 v b (I, KHEE6 L) |
DBP (0. 20. 60. 200. 600. 2,000 ppm : 0. 1.1. 5.4. 19.9. 60.6. 212.5 ma/kg
AHE/H) 2 2 BEBREER G L, ~v A o — A & ORUREZ X T-, T D720,
AV F T — LR E O HERISERB I BTV S, KD PCoA, 77V~
B2 11- & N 12-kEefki% % (LAH-11 XO'LAH-12) | =/ A /L CoAk K7 X% —F
WRZHN=F T EF VT AT =7 —BIEERNAE Sz, £ OfE%, PCoA
DOIEMIE 200 mg/kg B EOFERETHEI L7223, 600 mg/kg faBH% 584 Tl
AR EEEZGEON T, EFF OITHEMEBEMNAIME TRuveE LT, PCoA IEMEIC
B9 % NOAEL % fikt+ 2,000 mg/kg & LT\ %, PCoA LIS DEEE DOIETEIZ T
b 600 melkg BB/ AR L, 25 5137 51239 5 NOAEL %
200 ppm & LTV 5, EFH BT AREBROKER 72 NOAEL $ 200 ppm (19.9 mg/kg
RE/HAHY) & L T\W% (Jansen etal. 1993) .

AEMEAES L LTE, AiRBR2S DBP O - tEIC BT D AFEMEICE L THE R
REREG 2 DO THLN, HEOMSERICE(LA 72, Eiz, O ®E
B OMEFHIEIZONTOT =2 RRELTND I Enb, KRBRIZIEWNT
NOAEL/LOAEL |33 E TX 72 & HWr L7,

F72. DBP OROZRFEIC L D7y b7 o7 1 —v (A2 FRaI 7 X)) O
AL &~V A O — DO BRI LT B, Wistar 7~ b (MERE, &8F
5 DL, 9~11 ) (2 DBP (0. 150, 1,000, 7,000 ppm) 7% 28 H FVREIH G S,
Z DFE B TR O HEer BB )NMERED 7,000 ppm 58 T KBS E 2 D 1,000 ppm
VL B GRER OWED 7,000 ppm #EGEETEIN L7 (Wb p=0.05) | KR
BRI A LN -T2, 7o, gD PCoA Bk L~ /VITHED 7,000 ppm ¢
R CORMEENCAERZIZHEM Lz, Iy 7o ZRn 7 AT, T
L. 7,000 ppm 5 TRIEN Y 238 Flirp 47 22 L (B0 6 fE, B 41 Ff)
238V . 1,000 ppm & 5HETEERIEFICH5< 720 | 150 ppm HHHEICE > TIEAE
MFEFRDZ LWELD A & 72Tz, #ETIE, 7,000 ppm & 57T 238 fliH 12
(M efE, W 6fE) NAENLIZDOART, 1,000 ppm & 57 THEN R ELIZHE
F U, 150 ppm HERET I HIZEBS AR EIL E -T2, FHDIZ, DBP DA X AR
R ACBITORKEEREL 150ppm & LTCWD, £/, ZOAZERBRI T AD
—EIE. HBEE DN T TICHESL L2~ UL A o ) — AL BT DB b D F— o b
< —F L., PCoA L L~ULDOHEIIZ L » CTEAITHNLHE LTS (van
Ravenzwaay et al. 2010) ,
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AHMFHAES L LTI, AR DBP OF > FHEICE T I L T
REWMEGZ DO TH DM, FOMRFIZLIZONTOT = B3RE L T
52 Emn, RRBIZHE W T NOAEL/LOAEL (3% E T & 72\ &l L7z,

d. FEFHDOEE

4~6 i DORED SD 7 v ., TO 52~ 7 A, Dunkin-Hartley -2 €/LE v k&K }
DSN % U 72 nhA % —(2 DBP (2,000 mg/kg K&/ H) % 7 A (NAR K —
DFH9 HH) sl oG Lize 24, KEITENLE Y PO THIHFHICHEIS
Wb L. NARZ =LA OB FE O RO B &ICH BRI N A Lz, R
DOIFEMRRFEIREICBWT, 7y NEOEALE Y P T, 1FEAEETORBME
DNZEAE L, AR & RS IR O 03 2k B VT2 D3~ T A TR BE 7 BUIR S50 O 2-
MBIEL S I, NAAZ —TIIxREM) & XHTE 528k 2 852 L7e o7 (Gray et
al. 1982) .

AKEMFAESE LTI, —HEORBRTHLZ b, KRBRIZE W TDBP ©
NOAEL/ LOAEL [Ff%E TE 720 &l L 7=,

e. FJAIBIATIVIZKEDE

5@ ORED SD 7~ ki, DBP, DNOP, 7 # L iy’ —~F v (DEP) . DEHP,
7 Z VR AF ) (DMP) . BBP, DIDP, 7 # iz 50 (DUP) XIiZ
DINP (500mg/kg {£H/H) % 4 BRGREIR DG Le@wERNH D, RO L D ITHE
FHFEICE B R B LR A BT,

(KX BBP>DBP=DINP O #& Tl L7z, RIMERE L N~~ 27 U > MEX
DBP O &b L, ~F 7 1 B EIL DMP O & L7z, ikl DEHP &2,
MiEE AR 1L DUP O %4 AST i&44:1Z DUP >DINP=DBP & Z  ALP i& /4% DBP
>DINP >DMP >DIDP >DNOP D7 TG & DINP ™7, CA &% DNOP=DEP
=BBP=DEHP OA TN L7, JFlgfixtE &, DEHP>DINP>DIDP>DBP
>BBP O AT LT-, KHEFEGEEIX DBP=DEHP O %4, ¥ AR 80
DEHP<DNOP<DBP<BBP<DUP<DNOP<DINP OA T L1z, 7=, ¥
T iE®#) =L DEHP<DBP<DNOP<DUP<DIDP<BBP % Tl L7= (Kwack
et al. 2009) .

© HIAUBEHRBROFELD

HERED T - B Pl O &I, BOE &2 X ORI 2B i, I
IO~V AF o — B, TR T AT I —EBD LR, TGO
BN RS T 65372 (Marsman 1995, @25 b.) ., £7-. 2L, KRR L
ROZERE, FTEEWD & ORI 2 M OF TIAEZE 72 & OFERBEEN A BT,

29



B & em ki Rteda 500 mg/kg RE/H UL LB A G0y, ARG O/
MU A AL E VB ETH A 54 (Marsman 1995 | Zhou et al. 2010,
2011, Zhang et al. 2009a, Bao et al. 2011, Kwack et al. 2009) . FLIEHIc& 5
L7235 E bIRHEN O ELR A L7 (Moody et al. 2013) , £7-. Zi#L5® DBP
WX BREROBEIL, BEEPIETHEHOIRERET L EAFRESNTND

(Zhang et al. 2009a, Moody et al. 2013) ., MBP ®#5-C% DBP & Ha{El L 72 )iF
IOk A~ DN B 7= (Kwack et al. 2009, 2010) , 7=, KHEMICIIRE
PRSI, AT o WHEA KT 5L, Ty b, BTy MIEEERE <,
YU RIENI VLS NARE =T bR o 72 (Gray et al. 1982)
LrL, ~URATHIEBOERGOGEIL, HlnT v F CTRERREEN A LD &
FVIEHET, 7 v MNAROKREOWEHE T2 N A 5T S  (Moody et al.
2013) .

fAM RISV T, & BV LOAEL X (X NOAEL M & 5N 7-Di%, 7 v
k&2 13 R 555k (Marsman 1995) TH Y . HEDO gL O g
FAXTEEOHM, MO~V A F ) — LG M OO E M2 -5 < LOAEL 359
~356 mg/kg {AE/H. NOAEL 176~177 mg/kg A/ H (fE~Mf) TH 7=, F7=.
FER NI DWW TN WSROATE - BAELES T O TR T 2 0E ™ H 5,

(3) EBHESHRBRRUENSAMERER
NTP-CERHR 2003, ATSDR 2001, EU RAR 2004, EFSA 2005 } O* CPSC 2010
Tl WY SEhE X A7z DBP OEMEREERERCH N AMERBRICE T 2 EI T A H 72
St LTW5, BEd2HEE LT, miFObLDEED, LLTOEFERID D,
@DBP &AYEL- N-AFI-N-Z+OYFT/) -1- B-EYTDI) -1-T4A
/> (NNK) QBMXIIHAIZKS 168/, 32:8MXIE 1 £MERE (¥HX)
iR ADY ATHEREEZEZ LN TWSEY X FZ N alifko=ra V7T
SLD—DOTHDH 4 WN-AFNLN-=F V7)) -1- G-B'UIN) -1-T& )
(NNK) . DBP & @M O & 2 S8 & OB ERER Y 50t S v, %8
DA ONT HBETES TV 5, B6C3F1 ~ 7 A (M, 458F 20 VT, 5~6 i)
12, A 0.5 ppm (KAL) . NNK 1.0 mg/kg (KE/n] (K F#5, 3 [0l/4HE)
X3 DBP 5,000 ppm (REE#G.) BEZZNZNHM IS Y 25T 2 Fe0 L 3
TR TS5 L7 16 #[H. 32 #7362 (Kim and Cho 2009b) } O° 1 4F 7454 (Kim
and Cho 2009a) M THiL7-,

13 DBP #5813 NTP 1995 (AZEAfh# Tix Marsman 1995 & LT (2) OIZ#E) 12815
~ 7 A% AWz 13 HERR G- R4 2 L CRE 317z, Marsman  (1995) (Zf@EH 5,000
ppm D5 &% 1 812 mg/kg KE/H . M 971 mg/kg KE/H EHEE L TV 5,
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WTNORBRICE N THERGICE D TITA LN T2, XFREEE &R ERED
FICIEARE R O B BRI FRIICA B2 2R B4 Shvic, DBP BUli 5o
fiiss BB L& £ II1-1 (2”9, 728, DBP BB SR OREZ(LORLHEIT 20,

FEMEE MR 221 BI L ¢, DBP B % DBP % & e ff &R SHEZ OV T o)
SEHANH BN, 1 4ER DBP+ 4 o+ NNK (#5800 & 32 it 5z i
i (BEEE 40%) & . HEORRATHY 5 ~ i « Hifl, BZEfuZEE, KK 5 - i oz
MDD E DO FFFIRZE M O FENEAR Y — 7 (W1 d 30%) & BV TR
B B 7R3 BAEE OBEINMNRD e oTz, 7B, TREECORAMEE DOLH
2ol (FEHFRVLEITERSCHIC 72 < . MREBEORBIBHE L 0% L HELE L, &
MFRES N T-T2)

= II-1 DBP B E#ICH T SlEssEE LI (Kim and Cho 2009 a, b)

ABR JF i Jii ARt A EEIR | AR | ERR | AR | AR
il Moo AR | K FH | K AR | M AR | M FH | KB AR [ KB AR | KB AR | KB AH
16 | 1| | ) (R N 7 - -
| T 1 i - -
32 | #| T T |1 l 3
o M| T T 1 l

1 [ #E| 7 T 1 T
ol 7 T 7

Mo kot EE, M FExFEZ, T/ #EEY (p<0.05)
(Kim and Cho 2009aTablel. 2 &% Tf 2009bTablel, 2. 3. 4 ZAIT. )

MRS 2812 B L C, DBP Bt % DBP # & Teff i GREIC W T, I &
OMEIZ RIS 2 DI TZ 3, W b HEEHFIICA B3 B OB EER 0 H i
o tz, 7k, RHREECORAME OFLHEIT R0 -T2 (FEHFRILBL IR ST IS
72, RREEORBUHEZ 0% EHERE L, HEMFEESMTo70) o EEHERZE DR
DWW TER T2 IZRT,

EZEE LT, ERBBROMEER., 4 0N M TN AMEZ R &, DBP XX
NNK & » 2 fi X1 3HEHH TH B6C3F1 v~ 7 RN AM A RIS W E kiR LT
(Kim and Cho 2009a)

FII-2 DBPREZETCHREHOESIEHRENFELE (Kim and Cho 2009a, b)

¢ 51 DBP Hiph & 7= 13 0F 4% 54 YN ¥ Jiti e
16 M DBP i 2 %1 (10%)
32 #HH DBP+# >~ +NNK i 2 %51 (10%)
1 4[4 DBP i 2 %1 (10%)
DBP+# >~ +NNK i 2 %51 (10%) 1 2 451 (10%)

(Kim and Cho 2009a Table3. KTt 2009b 75 #F: )
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AEMRAES L LTL, ARBRICHW SN2 DBP 25T 3 MEOWTIUI D0
TH, 1 HETHEINZLDTHDH7-H NOAEL/LOAEL [I5%E TE 2\, £
NHOEME LG IAY v a2ET 2 0L SEOFAEGOWTICEH, D72
& BATRER O RN TIZIB W THRFL T & () A=MEFEMEPR N AMEDFED B
RNHO LU, 2L, BAAMICOW TR, KRB ORER SRS 14
FTHLDT, TDORTHTHREHENTE Wb D &l L7,

@ 1 FHRER (Tv k)

Wistar 7 v b (MR, 8% 20 PC, /A5 80~100g) (20 (xFR) IE 1,250 ppm
® DBP % 1 FREHR G- LI & 2 A BHREOBEEICE (N A LN, LovL,
FETCSRIIRTBHE 10%2% L CTEHET 15% TH Y . REIC L FAICAERE
bixZe oo, £z, I, BiEAOMERERICHEREREITR, ZNHORE
ICARRAD K OSBRIV ZE L b RN S Neno o, MR, AL Tlk, ~
B/ UER, RIMER, BMEREOME X o /37 S B G- O BT b
Mo 7- (Nikoronow et al. 1973) . EU %, 1 H& L2 id CTRRER) 72 ikBR &
LR b, A#ERoO NOAEL % 62.5 mg/kg A&H/H (1,250 ppm., EU #i4) &
HWr L Cuwd (EU RAR 2004) .

AEMAFHESE LT, —HEORBRTHD Z LD, ARBRIZE VT NOAEL/
LOAEL [T ETE 20, D7 & b RRBROFZBREM TIZH W TRGL T~ &8
PETRMED RO Bt D & HIlr L7z,

@ EHEHRUEILAMERBROELD

F oA AWz 1EME TORBRICBWT, v~ 7 RIZHRIIEDN TN INE
DIEAEDNTRO LIV, HEHFHIICAH BRI TIE AR < i X @rEps
SO B IR AMEITER® B 720 o 72 (Kim and Cho et al. 2009a. b, Nikoronow
1973), L> L B AMEDOFHIIZHEF KD Hi1 5 2 FBo# G XY 7= 577,
)2 it S 4172 DBP O1E M E MR ER L O DS A BRIZIAFCTE oo T,

DBP & ¥ otEE 2> DEHP (21X > A~ DR AAER 540, DBP
BT o WEHA~OIVF T2 Y — AHFRIEEDR RO 6D Z &b, L0 mHE,
FEWIF D DBP &G X 0 T o W RICIFR P A Z 5| S 3w eEERNH 5, 2B,
DEHP OF > HWFEIZ BT DR DA O FH 72 A 71 = X A F PPARa =1 L 72
KBEEBZOLNTEY, ZORKREKITE &I E THRZEN KXV, 725, DEHP
DIFFER AT = A LD T, ]ilt, PPARa 24107 % LISMZ O ERFRE
DB SN TWDDY, BIRFRTIR E DR & D L D IZHD A5 2 0B
Ths (NENEMZEZES 2013)
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(4) fEADOFTE
OFREMZESHEHRR (TvH)

Li Ik —HEDT v b OREMREERBRSZITHON TS, 2009 FEOHET
L. Wistar 7 v & (M, &#£9~10PC) (Z DBP (0, 370, 1,110, 3,330. 10,000
ppm : 0. 30.6~55.1, 93.9~165.2, 291.4~485.5, 797~1,483 mg/kg {KE/H)
. MR 6 B D HPER 28 BIZIRANEEG L, WEIW O A K ORI TE 2/ /X F
A—H—NHIE ST,

Z OFE R AR 6~20 H OREM DR EHINL NIRE O BEIIEICHRGIC XD
BERECIIHR NI -T2, XL L iz L, 3,330 ppm LA EDOEHBE TR
D AGD (ZHAE 2 A 5 AL, 10,000 ppm % 5-8E Tk, REMW) CIIAEIER NME R
L (044 H) . WEMWTIE. HEMOSARE O K ONTFIEAR B B OB, JEkS
BARSEEOWD RN A LN (W p<0.05) , MR TENRER (MERES 2 DT/
B8) \ZBWT, RHBRREE & bl U TR A SN - OB T, XPRRRE L ik L
T, 10,000 ppm & GHEOIEM G ET HRHIOMER (4% 7TH) - ik 7Y
v TIERIORERE (E% 10 H) - B— U ZAKKERER (% 35 H) 1281 5 ZEMH
I O & BT 5 S H I T OKREEFE (escape latency) K& ONEKEEEE (path
length) ®%#E. 1,110 ppm EEREDOE—V 2 KEKKHRBRICBIT LT 0 —7 K54
7V T O REEEE LB AT O WEREE O KO 370 ppm EGREORIED 77V > 7
B O « B — U AKKIEERBRICIS 1T D 228 Oigs & B4 2 F38 3T o
WEREE BRI ONC K BERE D ZE Bl NS T — 7 b T A 7L TORBES N BT D
WERRE OO N BT (W Rvh p<0.05) o 7ok, Mkt b IEmBS (4% 4
H) . ZeiEm g (% 16 H) | igHiEr: (E% 4 BHEOT H) | WrEEkEe (4
% 7TH) KOA—7r 70— RikBr (% 28 H) IZHEGIZLDHMEHFNIICER
A (AN A WAl

Li %, MR &G EICK 0 EENRRY | JETMEZ S R ER EVATRENE
WD EEERLTWD, £/2. ZORBRICEIT 5 DBP O & T, #MITEIZA/3
T A==V BOBFERZENE T2 EnD, (T o WMBEOREDOTRRRRE /12L&
AT ARetEN & 5 & iEam L7z (Li et al. 2009) .

Li & Ofe CTld, Wistar 7 > b (M, &#E8PL) (2 DBP (0. 25, 75, 225,
675 mg/kg fRE/H) %, 44 6 H b HER 21 B8RO &5 L, BRSO
W 2B B M i Sk pht s # K f- (BDNF) (X35 DBP O NI, £
7o, Bt 21 BICHEAL S H TR B O 5 B, K —ILIcOWTAERK 28 H £ THRE)
¥ & R F B ORI 1B G- A fikioe L, 28] R BRI & 0 SRR TEN 2 RFAm L 7=,

ZORER, KRB, 675 mg/kg (RH/H & GHEICHBWT, A% 1 HO LB
DR | D AR IESUTAREMIE L 72 AGD O8I N A% 21 H OB
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DOIRE, RO L ORI EEOWD DAL (WFivh p<0.01) , F7-,
F— U RAKKEE AR ORE T, RHPRBEICHE L CHEREEN A LN DI 675
mg/kg IKE/ A EGREDO T, A% 30~33 HICKIT 5 2B ITHmA L b, F
EEIRE 4 B B O REREERE & O BREES of BEE 1 0 #2848 L 72 (p=0.014 & 11 0.013),
F 72, 675 mg/kg AHEH/H B GHEOAE 60~62 HICBITH U R—ZA KT A T LHD
T —7 N T A TV TI, RBEENLEATT OWERFR A REE L 0 E < (p=0.041) |
L B ERMGREOMREER A DTz, S5, A% 1 H, 7THLD 21 HOMER
W OWEE Z i~ L Z A, A% 21 BICBIT 5 675 mg/kg KE/H &K GRETD 4,
BDNF % > /37 B O mRNA OFBLREINL Tz (W s p=0.01) .

Li 5%, @AED DBP Ak ESND &, DT v MBI 5 ZEMEE
B S VRS I35\ C BDNF B0 MA IR 5 rlaetEN " s b & LT
W5 (Lietal 2010) .

AHMFHAESTIL, Li 512X 5 238 (2009, 2010) Z#—EHOHDE LTHD
T THF L7z, iRZ > MBI 2EMHE (700~900 mg/kg KE#E/H) DItz 6 H
O REOBEILE TOROHEGIZ LD . DBP IZ BN KO REFLERER L 7=
WCix, ERBRITENCR T 5 2EM 7P H O 23 T8 L TEEI N, —F.
AR (30~40 mg/kg (KHE/H) #G5HHIALNTZZEMEE OREICIE, +o72RH
BIMEN 7o T2 LT o TARERIZE W T, MRISEA~DEEIZ W TEHMET 5
Z LRI EE &I LT,

@ &%
a. 3INAHER (Svbk) ™

NTP-CERHR (2003) X OtEU RAR (2004) (25|l &H T35, OECD 7 % bk
HA RTA 408 1t~ T=, T v FEAWE 3 ARBRICEBW T, MR OEREN
FHl STV, REBROFEMII R TH L2, Wistar 7 v b (MERE, £#F 10 JC,
6 ##n) | DBP (I 0, 27. 142, 688 mg/kg {KH/H . #ff 0, 33, 162, 816 mg/kg
RE/H) % 37> HRiEEE#ES5- L, DBP #4571, &5 34, 59 X 1*90 H HIZ, EPA
DOREBIER AT 2 AW CIHME L= & 2 A, BEIC L BTSSR SN R -T2
LHEIN TS,

b. #EFEESUAR (Sv b)) ®

14
15

(2) ®b. &FRER, RROBEMASFW R0, BEHROL LI,
VBE2IE (RIEHERBI 5I0) OF —2 Thb . Ei-, KRB IECHBIZEN: % 3 T4
IE D DEERIN D BT, BERNE L,
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SD 7 v~ b (., £BE200) (2, iR 8 B HEE T, DBP (0. 0.010, 1mg/kg
KE/H) ZREAERSG L, K3 ~DRENTHILNTWD, HIRFFO B IKE,
HEVREY) (£18 5 C) DOIKE & AGD KUV RE OEEKEE (EMMEH) 1T &
IR I DIV o To s, At 21 BB ICHEIREM) (FEE200) 2 Lnsr—Y
B L., FEZEMEOREEL LT, 5K AVENEZBIZ L& 2 A, 0.010 mg/kg
RE/HBEGHCBW T BIEYH LD 2 HEOERBIZEB T 285 AVEEDLERE
DIXFHRBEEL Vi L7z (p<0.05) (Hoshi and Ohtsuka 2009) .

(5) RER~NDEE

DBP Oft O 512 & o miEalR oM S I 7= 67200~ 7-, L,
Marsmann (2 X 2D B6C3F1~ 7 A XX F344 < v ~iZ,DBP % 20,000 ppm X
I% 40,000 ppm # 13 HRENEAEF G- L 7-alli 16T, Bk, HiEZarheki, H
EREL, IR EREREE N OV D L RERERI IR B K AR R < R, PR, B OV
YSENCR G K DI EIT BN 0T, SHIZFRILEEICKL D, EIRF344 T v
~~® DBP10,000 ppm /REH#H 512 & 0 eV, 28 U T DBP 2t R A SR
L7 REMWC, BEFLIZ. 51 XX 40,000 ppm % 13 WEEEEER S L /2ol <ld,
KEDIRENC, U /N EREDIEIMD 7 B T21E 7 JHPEMIERTR L7220~ 72 13 TR
B &[RRI R~ DR G L 5 BT A b > 7= (Marsman 1995) , $£72,
MEED Wistar 7~ M2 DBP % 1,250 ppm % 1 4E[FREF& G L7=3Bk 17C 4 Jfigic
5T X B HESCHRGE D2 ITA B 77> 72 (Nikoronow et al. 1973)

(6) ARNMRRUVAEE - RE~DFTE
@ EEHHHAR (YVR)

CD-1 (ICR) ~ v A (M, xtRREE 40 DU, #-Be5-8E 20 VT, 7 ###) (2 DBP (0,
300. 3,000, 10,000 ppm : 0. 53. 525. 1,750 mg/kg {A&/H) ZAEET7 AN bH
IREES G- L, Be5- 2k U722 0s D EREZ [R5 S, 98 HIFIZ 7 5 AR 21T -
776

ZOFER, KFIRAE L i LC, 10,000 ppm & 5HEZ DI, GRS 18, RO H
STeRT T EOHERE, EHEAOHARBR CERENH > Te~T T omAERD
FIEIZHAD D3RO BTz (p<0.01) o R A EZ IZ5AA b AT BBHE & 10,000 ppm
B GREDORZ BT, SHRBER 2 bb | HRBEOME & B G REO/EO AL T, 4F
MR, —IEEALOHAEREL, HARSER A RKENED L (p<0.05) | iz
DBP O NGRS Hiiz, RERKES OBEMICOWTIE, RHREEC A B GRE

16 (2) ORUG®E L TRk
17(3) @& LCRi#l
18 FEATEI T DR Gz & o, —RULEHE) Lic~THo%E
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Tl HEHR AT O K OFFIEAR T S RO A, L2 gtk & o s
M OFEMESEEOBD LA LN (T p<0.01) , —F, HEEOAHERE
(ZPHRAY R ORI B E ITFE O b T, FE HMAOKFOIRE, EHR & O F
RICHB G L DEEB I N2 -7 (Lamb et al. 1987) .

NTP-CERHR (2003) %, FHEEORED | YRR KO8 HLAL O H AR R A O
Pz EES & Mo AESEEMEO LOAEL % 1,750 mg/kg R/ H . HETIIRRE TE 72
& L. MERED A Fl RN K OV 432D NOAEL % 525 mg/kg RE/H & LT\ 5,
EFSA (2005) K (YNICNAS (2008) IXRENMDZREME~DRE L R T
3%, NOAEL # it 3,000 ppm. 420 mg/kg A H/H 824 (EU RAR 2004 #15)
ELTW5,

ARHEAFHAES E LT, EIREEOHAEROB R LN E0h | AFHEE
IZEE S EARHBROMED LOAEL % 1,750 mg/kg RE/H LW L=, 22E58m% D
10,000 ppm (= &) &GHEBEY O TR LI ITEEOHINCFEEHED
ANz ONT, P AR ER G TITHRAER I TWRWnZ L b AR
NOAEL [Tf%E T& 722U &l L 7=,

Q@ HEBMHHAR (YVUR)

ICR ~ v & (M, &8E 7~21 L) OEEHE 0~18 HIZ, DBP (0. 500, 1,000, 2,000,
4,000, 10,000 ppm : 0, 80, 180, 370, 660, 2,100 mg/kg AH/H) ZIREE{EE-
L. I8z 18 HIZH EUIB L Tl IR iz,

ZOFER, RTIRRE L i LT, 10,000 ppm % 5-HE CREEM O R T O AR EHE N
NS (p<0.05) . 4,000 ppm LA OFERE CHERED AAERR AR 238 L
7= (4,000 ppm & GHEOHEOHMEHFIAEASH V) . £7-. 10,000 ppm & 54
TIXHAERIET (BRI R OB R IR of) EFRFEICELS (p<0.05) . £EfFHE
WR3IEDH 6, 2 PLITHRRE RIE GMKE) NAbTe, £, 2 5HOIRIET
BAL LTRSS B L. (D p<0.05)

EFEOIL, IR BIRFEMEOA Uy DBP O K4 370 mg/kg (KHE/H L HEE L
7~ (Shiota and Nishimura 1982) .

NTP-CERHR (2003) 1%, E#EIMOMENZ LS =, HEW =MD LOAEL %
2,100 mg/kg {A/H . NOAEL % 660 mg/kg (A&E/H & L=, £7-. &REHICE
F AR OBEGEIE (B L2 RS OWAD) IS E | RAKHED 80 mg/kg &
B/ H #3480 LOAEL & L CGEIR L, Z0RBRIC NOAEL IFRETE 2 s
L7,

AEAFHES E LT, KIEAEEOLAONTIREOBILEE (B L7 EHE
BOWL) mAELNT-Z EnD, BEFRMEICE ST AR O LOAEL % 80 mg/kg
{KE/H & L, NOAEL [Fi%E CT& /e Ll L7,
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@ FHEBMHRAR (TIRX)

C57~w A (M, £FE12PC) (&, DBP (0 (4 U —79) . 50, 300 mg/kg &
H/H) AR 7~9 BIZEERE A EEG%, R 16 BT EUIR L. RIEDNFHNL
iz, EOREER. 300 mg/kg REH/H I HHET, cFRBEIC LA, AL O PRI EL D
AN M OME BN D AAFERE VR EL DOPF A 1 ONT JERE O st E B DO N A itz (W
LH p<0.001) o AEFRBRIIZOWTIX, REIE NSO, K OB O &3
W L., 300 mg/kg K&/ A EGRECHE 2oz (WThvd p<0.05) . F72, 300
mg/kg KE/ H B GRETORINT A (& L TIROEHE AL, RO THA~LV=T)
WA, & OBEFE I IRHIREE 0/82 (0/12 i8) (Zxf L. 16/64 It (6/12 i) TH -7 (Xia
et al. 2011) .

AR E LT LT 2 I3 582 @ (R 6~15 H)
L HEW=D, NOAEL/LOAEL (Fi%E T 720 &l L7z,

@ FHEBHRAR (YIRX)

D C3H ~ U A & 2R DAL L7 > C57BL/6 ~ ?x (B PGk 20 P8,
KTRRRE 20 VT) OAER&L OWE M (R0 B2 %) 2, DBP (0, 1,250, 2,500,
5,000, 7,500, 10,000, 20,000 ppm. NTP H#Ex 19 : 0, 227, 454, 908, 1,359,
1,816, 3,632 mg/kg (AH/H) ZREHHRL L, WEW O B6C3F1 ~ 7 X (MK, £
£ 10 JT, 20,000 & UMED 10,000 ppm ZFR<, ) (ZIZBEFLRE (4% 28 H) 75 4
W DTz > TREMW) & R EOREEE G- (7 0,199, 437,750, 1,286, 3,804 mg/kg
{KEE/H, MEO, 170, 399, 714, 1,060 mg/kg (AE/H) %kt L7-,

ZOFER, REMWIC OV T, SREEICEE . 2,500 ppm LL_E O 58 TR
MNER L (p=0.05) . 7,500 ppm LI EDOEGEETIZAENRE 0~17 B OREEE N
M &z (p=0.05) , £7=. 10,000 LT 20,000 ppm £ 57 T R D
L. XTHEE 55% 12k L TENER 25% (FEHFRIAEZEZR L) KT 0% (p=0.01)
Tholz, REIZOWTIL, 7,500 ppm LA EOEGRETIXFEME RSB L (p
=0.05) . 10,000 ppm #5HETIZAERL 0 HOKENMKMETH -7 (p=0.01) , Hf
HAZ O RE~DOEEEE G- 1,418 B R OFIRRF IR E N HE S 7228 JETIE 2,500
ppm~7,500 ppm DO HHETHRHERIIC, HETIX 7,500 ppm % 5 THI IR O R E
MMEETH -7 (WFhd p=0.05) , Fiz. &5 ClED RO M3 E E&IF O

(2 HED BB DR E N O E &M L7 (W ind p=0.05, 7272 L 20,000 ppm
BHRICB T 2HOBOM E&IIAEZ L) . (Marsman 1995)

19 NTP-CERHR (2003) %, —->® NTP i (Tyl et al. 1988, Price et al. 1988) (ZH1F 5~

7 ADFEHEREE K OMAEOME, T70bH 7.18 g/ H K1 39.63 g 225, KEY7-0 © DBP
EvE (mg/kg REH/A) ZHEE LT,
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NTP-CERHR (2003) (X2 #E%) D g M OV O M x B EOHIINZES < & 5
AFEMED NOAEL [ 3FE S e Lz,

AREFIA S & LT, BRI OMER & OVE R &N O BEFL % O IR B RAE I D
& ARBROIEAEFENEDO NOAEL Al ktH 1,250 ppm (227 mg/kg (KH/H) & f]
Wr 7o, F7o. RAKHED O HEREM) O & OB OB EE&IZE(LR A b v
2, AT EEOZIT e <. WEBFIOMREITEE S L TWh RNz, miERE
EHIMTT 5 DOIXREETH - 7=,

® HEBHHAR (Tvh)

Ema & (1993, 1994, 1995, 1998) %, Wistar 7 v kORI #Z DBP %
PEAEE L, - JRIEECOIBRIEOSN, B KON 2~ 5 —HE D345
PR AT o 72,

1993 F DO Tld, Wistar 7 > ~ (M, F58F 11~12 L) OFfk 7~15 HIZ DBP
(0 (AU —717) . 500, 630, 750, 1,000 mg/kg KHE/H) Z il O#&5 L,
GD20 |2/ FUIBA L7z, ZDOfE5. REEi) ClIchFREE & el L C 630 mg/kg AR/
A UL E ¥ G- ThEbR s OB I §I 23380 bz (p<0.05) . Z ® 630 mg/kg
RE/H UL OB TIX, BREIEERELOEH 720 OHARTSECE (WINIT &
FECHRIEOF) 23 L, REAFRIRED B L (WFive p<0.05) . £72,
750 & T8 1,000 mg/kg (R H/ H G TIEL, SRR REED 0/11 LIkt L TE

NZH 10/12 PEK TN 9/9 (REEM 2 PUSELS) PLicEgn L= (p<0.05) . EFERRIZIC
DWTE, xHHREE & BT 630 mg/kg RHE/ AL EOR G CTHREMEE TH > 72

(p<0.05) ., F£7-. EHEAOAFEOIAMEIT 630 mg/kg RE/H & 5-H#E0> 5 HE N
L. 750 mg/kg (RE/HH G CHE 2o 72 (p<0.05) . WRITEICAFRIE]
237~ (Emaetal 1993) .

NTP-CERHR (2003) 1%, REEMORESEINENG], REMW) O HAERTSET RO
I ORI E O M-S & | i s & 84 ENMO LOAEL % 630 mg/kg (&
#/H. NOAEL % 500 mg/kg AHE/H & LT\ 5,

AREMFHAES E UL, REOEREHINIHE ONZ S O HAERTE T RO
IR AT BIRKEDOBRMEN A SN2 L0 b, HEWENE KR OSAEREMICHS &
ARERIZF 1T 5 LOAEL % 630 mg/kg {A8/H, NOAEL % 500 mg/kg {AHH/H &
Wr L 7=,

1998 FD#HE Tlk, Wistar 7 > b (M, £#F 11 VL) O 11~21 HIZ DBP

(0. 5,000, 10,000, 20,000 ppm : 0. 331, 555. 661 mg/kg KHE/H) ZIREHI
B U IR 21 B2 EUIBE L7z, 2 OfG 5., REB) C o IR & Hh~"C, 10,000 ppm
UL EOF G THIR 11~21 BIZB T 2 REE MG iz (p<0.05) ,
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FEREIRIZOWTIE, 5,000 ppm EEHETIIMORENFEEICE N> 7278, 20,000
ppm G CIIMBEORENMEEL R L, MEMOINTAR (L LTHER) &
WEKRHE (& LTHRESEORES : fused sternebrae) 23 L7- (WFhd p
<0.05) , 5T, 10,000 ppm LI EDOEGEEOHEREMW) TIL, AGD 23EHE L. B
W N ONE AL OB RS AN L7 (W v p<0.05) . 2B, HIKHAERE
HEOMERIRAREOEEIZ OV TELEN R Y6 »7-, (Emaetal. 1998) .

NTP-CERHR (2003) } O NICNAS (2008) (%. BEMOKRERIME], KR
¥ D AGD O M & QSRR IO I IS & | fEE et & 84751 LOAEL
% 555 mg/kg KH/H, NOAEL % 331 mg/kg K&H/H & L7,

AREFAS L LT, BEWpoREEIG, HERE O AGD OFHE & U4
HRROBEMA A LN Z Linn . BB EtE  OF AR BT S E ARRBR D
LOAEL % 555 mg/kg {AHE/H. NOAEL % 331 mg/kg {KE/H & W L7=,

Ema 5 /XDBPIZ & 2584 F M O R R S A Mt 3 2 728 Wistar 7 v~ (#f,
BHRE10~13 J8) DOIFYE 7~9 H., iR 10~12 H IIHEIE 13~15 HIZB1T 5 DBP
(0 AV —=7h) | 750, 1,000, 1,500 mg/kg KE/H : Ema et al. 1994 /X 0 (4
U—7) | 750, 1,000, 1,250 mg/kg {AH/H : Ema et al. 1995a) D ififili% 4%
BB & F i U=, REEM & IR 20 B EOIEE L TR 3. BSIRBIRE L
RITHR G0 b SIS BB R TR ERETHEM L (W d p<0.05) |
1,500 mg/kg R/ H BHRETIX 100%I2E Lz, —J7. AT A ORKE N O4E
e (EHAD) 13 GRFENZ L0 Br oo, i 10~12 B O 5 Tl R &
THER AL A B L2 o 7o hd, R 7T~9 H OG5 T & CEKTIE
(E& L THES KOG ORE XITXRE) 2SHEERFEOIZEN L, ER 13~15 H
DG THEHEAEME TR E 2D . EAETHNTGE (FLLTHER) KOE
AR (B LThEREORE) PHEKRACHEM L (Wb p<0.05)
72%. Saillenfait & (1998) 1X. Ema & DikBr & R DHE/2 S SD 7~ ~ (M,
KRE27 VL) ZHV, 4E4E 14 HIZ DBP (0 (X % Z/L) | 500, 1,000, 1,500,
2,000 mg/kg IRHE) & dRilRE OB 5 L, (B4R 21 Bl EUIBE L CRRIE 288 L
Too T OFER, RHHBRE L LR L, 1,500 mg/kg RE DL EO$ G5-RE CREEM) O IK T
gl G 14~21 H XN 0~21 H) | AR RARE ORI QN IRIIL O #E 0
MHEHITZ (W TFivh p<0.05) , fEATZMEIZ DWW TIEL, 1,000 mg/kg RELL Eo
B HGRECHERE R GRRISE 14 rE) ZROBIESHEML, 1,500 mg/kg (AELL ED
FERETIIT S O BRER ZRORIENEMLZ (W hd p<0.05) , 2,000
mg/kg KEEGH CILEHKATE MEo8Ea) SENEML, BEERRE (M
BRI ORTEEE L, B 11, 12 LOYXIT 13 g 0%EE) ZRoMEEb #Em L=
(W T d p<0.05) , Saillenfait & IZIREME IIMERF LD R SR VWH E A 500
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mg/kg AAHE & LTW5, 72, DBP 2,000 X% 3,000 mg/kg A 2 1F4E 13 H.,

H X 15 BICHRERE O B &5 L 7= Pt Cid, &8 14 H 05 iza?ér“
BRHREE M K bE<. —F. 3,000 mgkg AEHKGHETIEZ. WTFNOERERICYH,
IRBEEE 2278 B D EFWANED BTz,

ZIK%?F'%HEAJ: LCiE, Ema & (1994, 1995a) M OF Saillenfait & (1998) @
RERNIMETTTENEIC BT D A B = X DR D =D ARG R A 5 2 D08, {EaE
IS A T N EE BRI 6~15 H) L vaE<, £/, iiEmAET
HDHZ ENS TDI OFEDORILE L THWD Z B3 TldZeun &Il L,

® HEEMRE (S k)

F344/N 7 v ~ (M, xHPREE 30 T, &£ 5.8 18~19 V8) O & O E MM (4
%0 H225) 12 DBP (0, 1,250, 2,500, 5,000, 7,500, 10,000, 20,000 ppm,
NTP #£7E 20 : 0, 92, 184, 368, 551, 736, 1,472 mg/kg {KE/H) ZREFEH L,
REN) (MERE, ARE 10 PE, 20,000 ppm ZBR<, ) (CITBERLEE (4E1% 28 H) 25
4 DT> TRHEW) & R AEOREER 52kt L7c (0, 143, 284, 579,
879. 1,165 mg/kg {AHE/H . M0, 133, 275. 500, 836, 1,104 mg/kg (AE/H) .
TAERBEDOE LA -3 ITRT,

Z OFER, REMWIZ OV TIE, 5,000~10,000 ppm #&GRE THERIK T, HIRE
WO FEHE, B ORI T 2 RER MO MEINGRD bz, HE
TlX. 10,000 ppm #ERETESL 1 HE N4 BIZBT B 4EFERNEA LZ, 20,000
ppm & 5HE TITHPE R L OVERE R =M b U, BRI TAK 1 H E TITEE
L7, BESLRTO AR OKREIT 2,500 ppm #5858 TldA% 21 B2 5. 5,000 ppm
BERETIIAEHL 1 B, 7,500 ppm LA EOFRGRETIIAER 0 B BEEILE THE
TRARAE A7 U7, BELA O 1T, ED 5,000 ppm LA DF G- 1 THfe A 22 (A (i
L% 1. 4 B R OEIREE) 2R L, MED 7,500 ppm LA E OG-8 C—RrA0 22 (K8 (B
& 1THOKR) R Lz, REBRE TREOREY OFFCIX, UL B o E &1
M OREHE OB EW DB B, gL OB IR CILRB O HiLie o 72,
FEBL B TIE5,000 ppm VL E O G-HEIRE FIRUDIED GO 5472 (Marsman 1995),

NTP-CERHR (2003) 1%, HPEROE T L OMERIF OIS x| REE
P> NOAEL % 184 mg/kg A/ H (2,500 ppm) & L7223, &&GHEOLEREY)
BT D AT R OB g ARG BB OB I IS & RO NOAEL 133%7E T
XhnE L7,

20

NTP-CERHR (2003) %, —->® NTP i&B& (Tyl et al. 1988, Price et al. 1986) (2B} 5T
v b OEEHERCER N OMREOHIE, 37005 14.8 g/ H KTV 203.71 g 726 (KE Y 7=V & DBP
BigE (mgkg KE/H) ZHEE LT,
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ARMFA S & UCiE, MEVEEMW) O TR O K o OFE & D #8003 )
2,500 ppm UL EOFEERC A B2 LD, ARERO NOAEL (3£ 1,250
ppm W L7z, £70. X0 &HE @B 5,000 ppm~) THEROK T, EH)
WAAFROIRT . REENY ORI A O R BN S &K AR ORIKE & vwo iz
MEWEE R OBEFBERA LN TS, ¥, AR E THEEEM O &L O
DRI E &N A DT, Mt EEIZEN 72 < HEERR R A 3 I =
NTWeWnWi=e, BEEE LT 2 DIXREETH - 72,
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RN-3 FHEZEZDFESDH  (Marsman 1995)
STty IR 0 A7 6 HpER 28 B (REMIORBETL : 41 28 A) [T b/
FH B <R > FrEh IREW)
1,472 L 1FIR 0~18 B O{REHN | RePER ¥ (BE AT
<20,000> | 1R 18 A DR E VAEPER SR (JEHAT)
L HPER (21% : %R 93%) VA% O AfAE (EERIZETAERL 1 B E TITED)
736 THEHZ 18 H - HiPEZ 1 H | A% 0~28 A DR
<10,000> | THE 0~28 H O{REBEN L% 1B -4 BOWREMWERE (JEEND)
551<7,500> L % 0~28 HDO{AE
368<5,000> | | iEHEIM | % 1~28 HDOIKE
T4z 18 H - HPE% 0 HIKE
L HPER (68% : %R 93%)
| E 0~28 H{KERIN
184<2,500> | A% 21~28 H D{AE
92<1,250>
2B 1% 28 B (BESL) ~8 s Gilfr) IcA L%
FH B <R > HEVR JE VR
1 1,165/ VIRE (RFelero*) . | 4~8 ln DR E N VIRE (—FRy**)
I 1,104 T FFfgckss « ARRTEE R, 1 R DB G B T gttt - FH %) &
<10,000> | RGBS - AHXT & T BB} g c
RS B RO L L EORSFRUE (10/10 PE)
1 879/ME 836 | | /K (Fpcru*) . | 4~8 B AREHM VAIRE (—ERy**)
<7,500> T R « ARKTE R, 1 RIS & T FFPligiAta ks « A

R B BB
SR B IRORRLE DL EORSFRUE (10/10 PE)

T RS WA B

7 579/ 500

LIRE (Frfsery™)

T 4~8 i ORE N

<5,000> T ATl « ARG R, T A A T Pkt « FH o
R _EROEBRBRARE TIE  (4/10 PT) T B Mgkt - FHX R

1k 284/t 275 | 1 AFIEARRT R, T B o E A T APkt « FH % &

<2,500>

Mk 143/ 133 | T AFBEARSGIE &, 1 ROEAH % E & T 4~8 W ORE LGN

<1,250>

TR Ak DBP 2 (ppm)

<0.05) . *: HEFLE 1M, 4 B R OFIREFORERERE, ** : @Rl 1 EORERFO A

(Table 3,4,5 T L. ARCHFOFtH 2 8M)

@ 45 - RESMHHR (Sv )

Mylchreest © (1998, 1999, 2000) |, SD 7 kDR &R E I I TR
%INZ DBP (= — i fif) Zomfilie o4 b U, AR R OV Z ST AR TH5E R

HEDOT L RRA L MBI LT —HORBREIT-> T\ 5,

1998 FElCHE S =B TiX. CD (SD) 7 v ~ (M, &#E7~105) OFHE 3
HxHHPER 20 H (HPER 1~2 H&FR<, ) IZDBP (0. 250, 500, 750 mg/kg

RE/H) ZiafiliRas L, REWOFR2 100~105 B CTirbii-,

T DOFER. RTIRRE & il L. 500 mg/kg K&/ H LI L& 5T, REW O
ot R L (p<0.05, 750 mg/kg K/ A # 5B CIIA S L) | 750 mg/kg
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RE/ A &G CIIIERAL O A RE D A Lz (p<0.05) , KEREMIZ-OWTIL,
500 mg/kg (AH/H L EOFGHETAGD (A% 1 H) 2EME L2 (p<0.05) . HliR
TiX, 500 mg/kg R/ H UL EOB G TR LK OREEOMITHEED, 750 mg/kg &
/B B GEECRINI IR K OB B R OMextE &N Lz (p<0.05) , F7-, %t
BE (34 J0) (2134 B N WEME ARSIl R 2 D FF I UL R E DGR A U, 250, 500
SN 750 mg/kg (RE/H & 5 HETIX, @ o 3/32, 17/34 } ) 10/14 T

(9. 50 LN 71%) MR EIRORBYITREARAEEH LTV | FHEZEMR L L8
(50~100%) DFSME 12 PFEEELL O ZEVE K OZERE I AE 5 A FHARI D8 28 78 7
b, £72. 250, 500 KN 750 mg/kg ARH/ H & 58 TIiE, JRIE FRDS 1/32, 7/34
KON 6/14 PE (3, 21 }e TN 43%) (2, BATHEREESUIREE /N 1/32, 2/34 N 4/14
JE (3, 6 &N 29%) (2. FEZERAEMN 0/32, 2/34 KX 7/14 P (0, 6 KX 50%) I
WO (WThb p O L) o MEEEMW Tl B0 & OMEENIC &S

DEENLI I DI T2 3 FIRIZ BT 500 mg/kg (KE/H BEGRED 1l
[} O B g D KA DFRD HAv, 500 LT 750 mglkg R E/ H & HREDO K 1 HI
WEA (IR 2338 67 (Mylchreest et al. 1998)

NTP-CERHR (2003) 1%, ®&EGHIZIS T D HED bl 5 OIS K OPERCATRIE
29 DA EREICH-SE . LOAEL % 250 mg/kg RE/H L% E L T\ 5,
NICNAS (2008) & A#BAIZ NOAEL % iR & C& 3", FEME Z=M L OURE T2,
FEER FROREAR D/ RBICE ST AR (F1) KORAEFZEO LOAEL % 250
mg/kg (KE/A & L7,

ARFA S & UCiE, HEREMWITRSME 206 L OFRE TR, FE LIROFREA
BIREPHONTZZ LD HEOATR AT IS E AR LOAEL % 250
mg/kg IAE/H & L, NOAEL [37% & T& 722\ &l L7z,

1999 F I HIEHIF D% -2 DBP 2 &5 LB s Sz, CD (SD) 7 v
ko (M, #FE 10 8) OfFRE 12~21 HIZ DBP (0, 100, 250, 500 mg/kg A/
H) Zoflfensg L, HAROEE, X 100~105 Hin, HEix 25~30 H s
TIThiiz,

ZOREF, HEVREMIZOWTIE, IR L ik L, 2GRV TR D
IIENBIE ST (p<0.05, 7171 L 250 mg/kg (REH/H L GHOAAEAELRL)
250 K& T¥ 500 mg/kg AR E/H #BERETIX. AGD 04 (Wb p<0.05) N
Mo o FLEEERR (4 14 B, HHERE 0/57) 73 35/62 J 1Y 47/54 JE (56 MO 87%.
p ELH72 L) I2A 6T, T, 250 LT 500 mg/kg N8/ H &5-HEIC, R
FROF A AR - KIEDS 6/62 J O 26/52 UL (10 K TN 50%) 12, WnkEE D KA 1/62
KN 14/52 T8 (2 T 27%) 12, 1FEKEEDS 1/62 KON 5/52 L (2 Tr 10%) (2~
Hilz, X 512500 mg/kg IR/ H & GHETIL, R, BHE AR OEEOMY E
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B0 L (p<0.05) . JRiE TH (21/52 L, 40%) KON IROFEER AL (3/52
JE, 6%) DBEDH LN (T p EREHE 2 L) o FROFEMERBRA CTIX, 500
mg/kg RE/ B B G RETRTE R ZVE K OV B oo RVE IR B I RS ER D DAL, &5
(RO MV E A ARIEN RIS O 2 IEIZFE® biviz, 7ok, FLEHEFR & HEO A5 %
DF T FERE K O 100 mg/kg (K GRETIEA LN R o T, £, HERE)
MOFRRTIL, 5. IFRKLOMERHR DAL, 1998 FOHE & B b & 512 X
5 BT o T2, Mylchreest H1%, AR BEDOBIEIZ ST, DBP
® LOAEL % 100 mg/kg {K#/H & L, NOAEL [Zfx. C& 2oz LT D

(Mylchreest et al. 1999) ,

NICNAS (2008) . NTP (2004) &E#H 5 LR UprIZESE | [AERIC, B4E
#MED NOAEL (3N, T&E oozt LTV D,

AREHMFHAE S E UL, BRI E R SBEORBIER A LN Z b, DA
VEFRRAEFEMEICHE O & | ARBRO LOAEL % 100 mg/kg {A#/H & L. NOAEL (7%
TETERV W LT,

2000 F- O TlL, NOAEL Z N2 3 572912 1999 o #HE LV HIKHETHE
i SRR E S n/-, CD (SD) 7 v b (., &&E 19~20VC (e HEHK
HREOIH 11 L) ) OfEE 12~21 Hi(Z, DBP (0, 0.5, 5, 50, 100, 500 mg/kg
RHEE/H) ZoRElR D &G U, AR E U7z Re ] (JE - A% 110210 H,
M - A% 805 H) IZHIR STz, HEVREMI OB ESZE~DEEBEOE L O ER
I1-4 2R,

HEVE T, 500 mg/kg A/ H #5-8F T AGD 2348#5 L. 100 mg/kg &/ H LI LD
P 5RECHLER T FLEEZ AT 2EM N EIN Uiz, 7o, SN AETER S B 2 G E
WTNOEGHETH R BEOBIEIIBILZE S o 1o, FIREFORA TIX 500
mg/kg RE/ H & 5-7E TORBEMATERRIC AN A bz, — . HERICE T,
FEEBA O B, DNER R OV B E QNS ASEER B O WIRAVPT RIS B G- DB T A D
o tz, iz, MER, HEW L FIRREHATE, . B OV R O#E &I
B 5 ORBIIR LN T,

Mylchreest & 1%, FLEADIEEIL AT WHIEL O AIREMED & 5725, BRI 27T
Y RueFroBbEMmTAEEEExLOND L L, HEIREY (£% 14 B) T8l
L3N )OI FLIE R I KD & | A FEM O LOAEL % 100 mg/kg K5/ H .
NOAEL % 50 mg/kg A8/ H & & L TW5, 728, SD 7 v MIMEHEE CEER
R EN BRBAET D728, 100 mg/kg (RHE/ A & 57 TH LT EE RS A
PE1HIIBZE LS EEIZL B2V E LTS (Mylchreest et al. 2000) .

NTP-CERHR (2003) (Z%4w & LT, EFSA (2005) &Y ECHA (2012b)
I IHED TR AR AL LC, MR B OFLEAE R I 55 & LOAEL % 100 mg/kg K
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®/H. NOAEL % 50 mg/kg A8/ H & L=, NICNAS (2008) %4:7MEIc o0
. AU NOAEL, LOAEL %% ELTWAH2, Tr RFEA v ~IILIERTE OB
I OFERIE Zfig DI TH 5.,

AFMFRAES L UL, #ERESW T v MIHEm UTFIDEERD S O N2 LD,

HED TR AR M T S & | ARER O LOAEL % 100 me/ke {KE/H . NOAEL %
50 mg/kg IRE/H &HIWr L7,

=z I-4 HEERBY~NDEEHRESFZ~D

ZEDFEH (Mylchreest et al. 2000)

| A% (mg/kg (KE/A) | o [ o5 | 5 [ 50 | 100 [ 500 |

HEW (~BfEsLER)a b
AGD (% 1 A)* 100% 1 88%
Jia B AL/ FLER A A 9 2 Eh) 9/134 8/119 13/103 12/102 144/144 152/58
(%R (1% 14 H) (5/19)* (5/20) (8/19) (10/20) 1(16/20) 1(11/11)
HEVEOF R (ZE7% 110 H) 2
%K (20)** (20) (19 (20) (20) (11)
fokk | A rEH 1.840 1.701¢
HE | AR IR 0.644 1 0.644
©@* | HijSTHRAS (I 0.695 10.695

BRUERR I - I P9 28 1.226 1 0.226
i DR il B A A 4 o 134(19)** | 118(20) 103(19) 120(20) 140(20) 58(11)
- JL—FK0 129(19) 111(20) 100(19) 117(20) 133(20) 27(8)
'L | 1 —F1 (minimal) 5(4) 6(5) 3(3) 3(3) 5(1) 4(3)
;&; 7L — K 2(mild) 1(1) 1(1) 2(2)
:@\ 7' L— K 3(moderate)

7' L— K 4(severe) 1(1) 25(9)
R Bt 72 14(1)
e A e AR 1(1)
AEFEER AT a AL FoE7e L 58(11)
JRIE T 5(4)
/NSO R PN 15 B R B 4(3)
FE5 EIRRIESUIIE AR 42 FodiZe L 23(9)
LRG|~ DAY 75 RN 16(9)
FEEIE A 4 4(4)
AN AR O K8 1(1)

T kERRERICEABEI - BRARD - BT (p<0.05) . () W IEE. * JEEAT TRIEHLER,
MEE DI A PCDOIED 1 #1d 0

a

B EEREIEEO AR L (BRHERREIT R YY) o Fo, dEEERPoe TSRS L

12, BERIABERZED D > TEFEOHH L, JREATR, AIdsariZic o0 T, $io o
La T e il Lotz

HAERZAR LB ET S, HEREWOREIL, MMEF L £% 1 B TREREFICEERE(LR
72<, AR 14 AT 5 mg/kg (AH/ R GRETEM L. (p<0.05) 723, HEFLEE TIIKGEEIC
AT H DRI T,

B

c: 0.5, 100, % O*500 mg/kg RE/HBGRECZNZIL 1, 2 XD 8 flA b B KFEH (2.7~3.9¢)

d:

FERWTHEHLE L 7254,
2 FEWI T DRGNS LR DRI SN T, B E IR eR BN L NTBE OB I F0

11.589 g (p<0.003)

B (%) 1LY BEREERIZRO LI L — R bz 50% : 7' L— KN 4, 21~50%
JL—K3, 6~20%: 7L —K2, 5%LLF>0%: 7 L—FK1, BHLIEEMERL: Z71L—F0
(Tablel, 2, 3%/ T.L., Figl, 2, 5 OFl# %= EM)
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AN - RESMHHR (Y M)

CD (SD) IGS 7 v ~ (M, &BE6~8L) (T, 1HHR 15 AL HER 21 HIZ
DBP (0. 20. 200, 2,000, 10,000 ppm : DBP fEHi& 0, 1.5~3, 14~29, 148
~291, 712~1,372 mg/kg KHE/H) ZIREFHRE LR B FEE S iz, HAERIR
MPER Z4% 1 B &5k, A% 21 B, A% 11 EKO20 BICHKR (MERESRE 8~
10 PU/mER, 1 PE/IERA 1) U, JWEffR A ClIpr Roglst s n e IREi (5
ABERE) OB EEDSGREN S A7z, l%#@&@bﬁb%@ﬁ@ [ S (Y gV
MRS E B 22 (p<0.05) &4 £ III-5 (2, REMWOREMEmAICB W
THBERFAEHE OB A 5T R EEAT A% % 2 111-6 (217,

ZTORER, REMCIX, RFIREE & R L C 20 %0 10,000 ppm % 5-8E TR 15
~20 H OREIENNAEDZ2H DA Hiviz, WEMW Tid, B 10,000 ppm $¢5-7f
T, AGD O&fE (£% 2 H) KOFI/FEmORFEOREM (£t 14 H) DAL,
A% 21 BIZORHFERD, Atk 11 BIZO BRI IR E RO - FHXEE O 2357
DT, BRERTIE FTRAEEICEDA DI, HETIE, A% 11 o 20 ppm L
oG (10 000 ppm # G-HHEA E TIERW) ICHEKRFOZRE &N 25
AU, A% 20 TR, FIRR L aREEIC, MEFERICAE TIZRWD, RO
HEAEE ) 28 A %hto ZHICK LT, METIEAER 11 D 10,000 ppm K57 THaxt -
FRSFER R AN L. A% 20 3 Ti% 200 ppm LA EOF 58 TR E RN B L.
10,000 ppm TQ’%—%T#@X#EE@/@Z’) TE ST,

IREM DI PR AR ik, A% 21 B 10,000 ppm HBEGRET, ML
ARt O EZ L 2t 5 IR R 2 B2 Lo, £7o, TEEEEICEINAD
AT E% 11 B OMEYE o 10,000 ppm B G-HE THEMEN A O L7 LIAMT T EARIZH
EIXR N7,

HEVEATER B IZ DWW TIE, A% 21 H TR ORBME IR RO 7220,k
IR DO FEREEEAE S I & 10 D B A 20 ppm LA E O EHRECTHEKRFRICHEN L 7=,
BIEMED T A7 ¢ v B HIREHER X 2R G CAH DL, 2,000 ppm LA EO#E G
HTIIETMIERO biL, MEtFRIICHEERBEINICE 72, 72, Z® 2,000 ppm
U EOBGRETIXaA Y 7 O % Rmed 28 B RS BB m o L8
DHAFE N OVEFEE BN U7, A% 11 3 O R Tld. 200 ppm LA _E O ERE T
DOFLE DREHIIALZE 237~ A, 2,000 ppm LA EOF SR B W THEFFAIICH B 72
FAEMINE B DIZE T, R LEHAETITEL MY MdOZERbzE 0y, 27
FHERT DX 2FITiEE L N Y AIRERESBE SN, ZORA TR, R
WAAHRE L . BRI LI LIS Uz, KREERE I AR EOEIE I L b=
MBIz, & HIZ 10,000 ppm HGHEOBEIEFITIX, 74 7 4 > b AAEZAEK,
W EARENAIRE (4 61) ROWEE EERERALE 26)) 2D,
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F72, HIRICB W CHEREICHAREMEN RO LT\ 5, E% 21 A TIE, o2
BHET, BEAFOILREIIIIE OJLE Lzl (B8 1~3I8) 23, kahsm
RABICIZES WAL, M Cixak 58 CREAFERICEEN A G 5 H)
WMHEEIN L7z (200 ppm £ G-HEZ PR EFEIFRICAHE) » A% 11T, Eoe
P58 TR AL 0D 22 R 25 M K OB 2206 23 7 & 40 D Bh A8 K OVEERE FE A3 BN L
200 ppm B EHEOIREZEMEE REAE CThH o2, RGHER CHE K OV EE 1 [FR
FETHY, ZERENITIRGEYDIZEAELTIZALNT, $To. &R 5REHIIRE
FEAFEE OB B2 BB Hivlz, £tk 20 H TR, B GREICIRE MR
ZE R S M ST AR ZEME N A DAL, IR O ZE faZs Ml 200 ppm 57T, IRFEZE
ElE 200 & Tr 2,000 ppm 5 CHRABE R OCEEENFGE LR oT,

—J7, WETIX, A% 1138 10,000 ppm B G-HE T FRIRO SN L 7B HIN L
Tois, A% 20 B TIENANIBEET 28I G X DAL A LR o T2,

FHFOIX, BAEMO DBP B ITMEIXT U T N ERAHRE A & AT MRS R %
IEL, —Fh, HREERIZIERS TH o720, BE~OFLRENEIX 20 ppm T
e L7c & L. Ao LOAEL & #E# Ok 20 ppm (1.5~3.0 mg/kg (K H/
H) &#E LTS (Lee et al. 2004) .

EFSA (2005) & U'ECHA (2012b) 1IfiEHEN DA LN, HEWRIZEBT H4E
% 21 H ORE RS O BGEEIE e OV 11 B OFMR OB Z L (ZEhaZett: 3R E
ZEHE) (CHS & | F1 o0 &GS A D LOAEL % 2 mg/kg (R#/H  (fakbH 20
mg/kg, 1.5~3.0 mg/kg KE/HFIY) & L7z, 7238, EFSA (ZMEEOAEK 21 HO
RO LS LTS, —J . NICNAS (2013) 1%, FLIRME ML D 22 faZs
PEDOIIMOHEDAFTEREIC T D EFRIT AR & L, HERBEMWOAER 21 HICBITHH
R R ZE DR . BAENE T A 7 ¢ > b AlRaEEsE B M O B BB R 1 O
W D FEAEBEIE DI IS & BEOEFHRE~ DK O34 73O LOAEL %
148 mg/kg /A#E/H . NOAEL % 14 mg/kg RH/H & L, A% 21 H TIIRIEHE (1.5
mg/kg KH/H) ) DEEIRIE N FRINCAH B AN~ 511, LOAEL TOEER
WANTAER 20 WIIXATWHER A BN D SRR L. £V K LOAEL/NOAEL o #f
REMEZ R L CWD, F7z, Atk 20 ORI A i T EEAEFE T EEOMRA 2
S DA AR 2O LOAEL % 29 mg/kg {A#/H . NOAEL % 3 mg/kg 1A/
H&LTWs (NICNAS 2013)

ARBMFHAE S E LTE, A% 21 HISHERHHIR O EEBIES 2 5 V=B 3, B
BRGNS HEEFICENM L2 &, £72. BGRER CRAME 02T
WA, TR 21 H OMEN R OVER 11 lOREV W T, FLBRTHRRZE 2 2 5T
NSRRI GEREN SN L2 2 006, Al - BAE~OREBICESE, AR
B D LOAEL % 1.5~3.0 mg/kg A5/ H (FEM) ORI & LT 20 ppm) & L,
NOAEL |33%E T 220 EHIlr L 7=,
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ARERCIL, BERICH T 5 FTERAEREN, R THIMEm L~ L, METIIIh
IR L TRIMER 2R LT, £70, IR E TH LN L ORI R~ DX
A% 20 THEIELTEY., —JF., A% 118 THROLNIZEOAIROIERIZ(LI.
A% 20 8 E 72> TH 200 LT 2,000 ppm HGHETRHNA LN TH -T2, b

EREHNHIErd 5 & WOMWRIZI T D1 L TR 2 BR T E8- T HEfAR-F

il 22D B Z DIV, 7R, HEOFLBII A b T Bl o 22 R 250 K OV
ML, BT EASERERE I B L2 b 0 & b 5723, AR T

RS2

HETRE LB

o

FIN-5 FE - EREELE. TOMDOEEZEDTESH (Lee et al. 2004)

EANFEDAH L1, A% 11 BEICBWTEGEMDIFE AV EETITRD
Hiv, A% 20l 7o TH, HIEHAER CIIHEHFENICAEERBEINCIZES 20
. LTS Z i

R (K., ZOfhoE% DBP #Hi& (mg/kg (K&E/H, V1)
(ppm) | #HE 15 A~HpE%R 21 A | R 15~20 H HIPERS 2~10 H HIPER. 10~21 H
10000 | | (REEHEN* 712.30 1108.5 1371.8
2,000 148.2 223.6 290.9
200 14.4 22.7 28.5
20 | AR EE B N 1.5 2.4 3.0
2| RE K&, #Dfho % fidirs B B8 2
(ppm) A% 0~21 H A% 21 A A% 118 A1% 20 8
HE | 10000 | | HEHAER L T R Ee | B B EEA LD T3 it
| AGD** T Aok B )
1 L/ FLEA R R | R - FEXE R
2000 | | HEHAEN T T ERASHE - FHRTE R
200 T T ERASHE - AHRT R
1 NN - A e
20 | 1 IR R SR 1 A
| 10,000 L S | Tt - AERTER | | IR - FEc R
2,000 T Bt H
| Ak E
200 ) GSER
L Ak E
T B o
20 | 1 IRHE**

BREE - kbt DBPREE, T/]  SHRERCE AN - ERARAD - KT (p<0.05) |

21 BRI L HEREIC B 53 D N Wi od—>C, KR M- - AT & b D, FAE I DR

(table 1 KO3 ZANT. L, ASCHoOTHZ B0

BRI B -
O LEHE. ¥ AR 15 A5 20 A, ** ;A% 2 B, JEHAT CHEEHLER, RRk A% 14 H
a : fEESHET B R OA B R BEBIIA ST oIS (F—2oig#ii L) |

R TEDDRONS T R e Bt LEy (GnRH) == —r 2| 2) FRAFFED T K b a7

fia, 3) AFHIRASHIIRTREL DI K& ORI, FEHD T A 7 ¢ » & ROV b U #ifE) 257, GnRH I3,

GnRH == — v VARG 60 S L, 27 K b e il 2fER LT LH KOV FSH o452 ed,

GnRH 13D = =2 —1 2 L 0 45w

FREI S, BE O FRIKKOWUR % > 232712 X0 VEH 335
S5, AR~ LH FREIC X AT oA N3, FSHRRKIZ LV 1 v b B At &

D& BURTEROTTIRETT R o B2 i ~D7 — RSy 77352 2 Y . GnRH, LH, FSH ©4)
WD SIS, A e B ALERNIC FSH O, A7 1A Rid LH O3z il % IPCS2002)
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=z -6 BELZENNASNT-REBEFAREFEZERFEIL (Lee et al. 2004)

"o RE ST R (B RS2
(ppm) A1% 21 B Atk 118 A 1% 20 ¥
HEVE | 10000 | FAEA LA (S/8)+ FEE DT TE LRIV IO+ | EERIE DT E it
A7 1 o EAEIEREA(S/S) )
TR B (7/8)+
JEGT R [/ kA (Y 10)+
HEREi 1 (8/8)+
2,000 | FEEEAIIENKLERE(S/S)+ FEAHAE OAREAA R A= K IE(4/8)
71y EAEIEEA(S/S)
TEH B (5/8)+
eGSR R R (3/8)
AR (0/8)
200 | FELERIIEIE LV EGE(YS) FEHIAE O AR SE A KR (1/8)
A7 4y CHIREEE H(1/8)
KT B AR ERR R (0/8)
eGSR R R (3/8)
JFAIIEIEERR(0/8)
20 | FELERIIEIE R EGE(Y/S) FEAIAE O AR SE £ KR (0/8)
TAT 4y LHIREREE HA(0/8)
K5 RS RRMTERR N (0/8)
JERIRTS AR R R 6/8)
FFABREE R (0/8)
0 | KRB EGEAE(0/8) KSRGS DBl A= R E0/8)

AT 4y AR B0/8)
L LR E R (0/8)

FFAmE I (0/8)

REARIRT STk R R k(2/8)

(FLA® | 10,000 JRIZANE DS IR 10)+ EWHR IR D= i)
JREZEHHG/10)+, | IR b
2,000 SR DS A ES/8)+ R AR oD 22z (6/10)
JREZE6/8)+, | WRHIEMA Y | JREEHS/ 10)+
200 SRS D Z 2 E(6/8)+ JRIEAYWA DI E(6/8)+
IREZEAEQR/S) | [ IREFLEM A b | EEHHES)+
20 SRS DLV E(E/8)+ NRFEARAE D 2 fuZE P :(5/10)
JREZEH6/8)+, |\ WWEHEEA Y | R EZEHE(5/10)
0 T 0D 2= e 25 1 (1/8) R AR oD 22 ZE:(2/10)
JIRIE ZEHE(0/8) JIRFEZEE(1/10)
MEVE | 10,000 | RIZA T DIEIEILEFE(4Y/S) N TER6/8)
HERE 1% (8/8) +
2,000 | R DIEHVEH(YS) /N FER(0/8)
SRR T E%.(0/8)
200 | ML DR AIELE(3/8) /N TR (0/8)
FHF R e it 72 1% (0/8)
20 | RIZZFDIEHEIEHE(YS) N REN(VE))
SRR T E%.(0/8)
0 | BREESLEE DIEAEELE(0/8) /N SR (0/8)

JHHE a3 12 1% (0/8)

IREE : faBt DBP REE, T/1.

RHHRBRICEH BN - B - BT (p<0.05) | [ A EICH

ABEEE (BiED) MEINL72FTR (p<0.05) | + : XTERBEICH A EICEBEHN (p<0.05) . Mk
JRELAZ8 kI, minimal, slight, moderate. sever ® 4 B[ CRlAfi X7,
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a: AERENNS DR CIEE DRSO TORIZITRHE L=,
b : BREFLIEY A R34 11 B OKER B O R E
(Table 4 Z/iN1L)

@ H&5E - HEBHRER (Tv k)

SD 7 v b (M, &EE20P0) 1o, R 1 B S HESE 21 HICDBP (0 (2—r
. Tween 80), 50, 250, 500 mg/kg (AH/H) ZoRfilftOf&5 L, WEWz 4%
4 HITHERES 4 DC/REICHRE L7248 16 1 (s EREDO A 14 18) 2 x4 RE
DFAE RO LT BEV O EFERDSFRR ST,

REEI) ORISR G ORB T SR - 7208, HIREE & it L T 500 mg/kg {4
/A GRECHA DD L, 250 mg/kg (/B UL o 58 CHARKE (4
%1 H) PHEEE BIREZ R L7 (Wb IEEAL, p<0.01), £7o, HEREMW (4
#% 4 H) ®AGD FOMEETHR L7- AGD 284 L7z (p<0.05), 5005 B AH AR
FRIRHT ClE. 250 mg/kg R/ H LA E O 5-#E T O H EERAFRIC IS 2 R IE
RAREPBESIN TV,

% 70 B Lo HERENMY) (58F 20 PT) OFRCiX, 250 mg/kg AH/HLL L
DO GHE TR B IR DM EEN A L= (500 mg/kg (K H 58 TlIFEx &
OB HHEE) (Wb p<0.05), & 52 500 mg/kg A/ H % 5-HE Tl ZEHE
TR ERORE RS (KRB 1HZET) BNENER 6 LIZAELT, £7-. 250
mg/kg RE/H L EOE G TIIRER EEROR FEER O T & OREHE O F L
DI 500 mg/kg REH/H & 5-H TR HEROR FHE OB R H il (Wi
t p<0.01),

3 OB E IR E OE L ORE R 8 o Gl E I RS & | AR AR
NOAEL % 50 mg/kg K5/ H & K& L. [AERO#ER R 2 VN CTiEgR 12~21 HIZ DBP
Z$ 5 L7 Mylchreest & (2000) Ot E B< —H LR G LIZE LT
% (Zhang et al. 2004), F7-. ECHA(2012b) iZ AGD %55, Mt 5H s E & DK
TROREFEADIK FIZEED & AFHE 20 NOAEL % 50 mg/kg (RHEH/H & L7,

AHFFHAES L LTI, MHEOHAEIRICHBWTAES 1 HOEREOKME, HRICEH
WCE 4 H o AGD SN N AR 70 H DR HIROHa BB R R
FE1EE RO T M O R OIS OB R B T2 Enb, EFH « FE~D
LS & | KB NOAEL % 50 mg/kg (KE/H & W L7,

RESMHHR (Sv k)
SD 7 v & (#ff, xfFE#E 10 VT, S8 G-HE 4~5P8) OiLHR 12~20 HIZ, DBP (0
(z—> ) . 0.1, 1. 10, 30, 50, 100, 500 mg/kg KE/H) %@l D5 L,
IR 21 B S EEIR L, HERRIE (2 VT/E) OREEA—(EA, Mk K OB HES
PP B K DRz, ZORER, xHIREEL ik L, 30 mg/kg RH/H L E
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DOFHFET, FERY 720 OfHIRE O . 50 mglkg AH/H UL EO#& 58 THE
DOEFE (FHAFE PR O AR A W TEHRE) & OB ORGEEL DI, 100 mg/kg
RE/H UL OG- TEAL LIc AR (MNG22) BoEmris ol (W
NWHIERAL, p=0.05) , FE OIFEIRT v h~D 30 mg/kg REH/HFRE DRI
XA HEREE A L& LT 5 (Boekelheide et al. 2009) .

AHEMFAESE LTI, BES7-Y OB OB RHAONTZ L0 b, B
FhEIC S x| ARBo LOAEL % 30 mg/kg KT/H . NOAEL % 10 mg/kg A< H/
A& L7,

O FHESHHAR (Tvh)

SD 7 v b (M, &8F 3 PELL L) DR 10~19 HiZ, DBP (0 (=—23f) | 250,
500, 700 mg/kg RH/H) Zo@bROBE L, i Szl #y 2 £1% 31 HIZ
TR U CHEM:AETERR R DR AE~DOEENFH o, 7ed, MERITAER 11 HIZH
DRI, Fo, B E LT I R (1, 12.5, 25 mg/kg (K&E/H) 7N AH
[AYSY gl

ORGSR, RHBEICHA, 700 mg/kg (RE/H & 5-HE TH% 26 H LK UVAER% 31 H

(FH) OEENHED L, 500 X700 mg/kg A H/H &% 58T, JLEEER (F
#% 11 H) 25%HFREE 0/201 PTIZx%t LT 3/36 M OF 31/565 PEIZ A4 B (p flit#ize L) .
ARETERLZZ AGD (4% 11 H) 2SRHRERIZEA~FRE L7 (W3 d p<0.05)
F72. 700 mg/kg RE/ AR GRIZ O, JRIE TR (26/55 IL, 47%) MOMEEFER

(22/55 L, 46%) W4 U SEEHFRICHEIZHEM L, £% 31 BTk T 58 (%
#£ 15~60PL) TI%.500 mg/kg R/ H LA _E DB GHETHL Y285 « BRiEAR A 75 (LABC)
ORI E DA L, 700 mg/kg (K B B G-8E CHIRRFATE I NSRS, FEH EIR,
K58, MEMIRINIAR, ROV 78— RofEt EEA D Lz (I hvd p<0.05) |
F72. 700 mg/kg RE/HEGHIZBW T, MHME EREME, R EERHORA
PN OMERIFINROZEMEHIBLE S, MEFPTIEIT XY Re7 X MAT s

(DHT) OERENFEIZIKTF L (Kim et al. 2010a)

ABFEMAFAES L LTL, MAECHWZEH AR TH O | BRI X0 T
BOENRRKE W=D, ARERO NOAEL/LOAEL |37 & T 720 & HIW L7z,

2%, Jiang 5 (2011) %, SD 7 v & (H#f, &H# 10V0) DI 12~18 HIT
DBP (850 mg/kg (AH/H) Z#%5Li=L A, B (0 (=—9/) ) 14T
2o ALMERGATE (ARM) 2MEHAR D 39.5%I12A b 2 & s LT
% (p<0.05) ., ARM ROZEEICIEE M ORGRA L LT, REICSHITIc L 5 2

22 Multinucleated Gonocite
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W2 ERAEHED PR LT, WEHAR AR A Cid. ARM RICIXE G R
fa &AL O AL RO OBATH A 72 < | %L&T%bhfwt

ARHEMAFHES L LT, ARM BAA LN RUICEETREE0, 1 HEORBR TH
L1z, AR NOAEL/LOAEL IR E TX 720 & W L7z,

@ HEHBHHAR (Tvh)

BEDOHEIZBN T, (EREZ LOMET ~ b~ DBP OfO& 51280 | HEIRIR
BB IZHEROCMED T IREZ(EDBIE SN TN D,

BEEEDOTRA CNATOVEE
SD7yb(M\ﬁ%ﬁ7ﬂ\%&5ﬁ5ﬂ)@ﬁ%l?qgamDm>m(n
—iM) . 0.1, 1.0, 10. 50, 100. 500 mg/kg IKE/H) Zi&HROKE L, HRE
19 HIZHEOIBA L, HERR L ORBEBHAR LNz, ZORER. 50 mg/kg (KE/H LLE
DEEGRECTAD RV vy —ZF/IK7 7 A B1LA (SR-B1) KA T A RpEAELEME
FEI 7 E (StAR) @ m-RNA KO X7 B ORELMET L7z (p<0.05) .
F72, FEEOMHEIZ 30 mg/kg RHE/H 214 T, BNCHEM SN EO T REHIE
D= D DFRER (KHE 3~4 IL/1~4 ) T, MBS~ O T 22 50 mg/kg
RE/A UL EOBERETHAD LTV (p<0.05) . EEH DX, KEAN T Ol 21
AT A REICEBRT 2B MO 37 EORBUK T IR 2 Hr8a
(NOEL) Kk UMg/hg#& (LOEL) % 10 X O 50 mg/kg K/ H & L7 (Lehmann
et al. 2004) . 7235, FEE OMMIE PRI A 1T R S 1TV 72y, ECHA (2012b)
o OV NICNAS (2013) 134F0E 19 HDZ v MERO TREOIK TIZE-SE . NOAEL
J ' LOAEL % 10 }; % 50 mg/kg {A8E/H & L=,

Struve H» (2009) X, Lehmann & (2004) & [REEOEREG A7 22—/ OiRER
(BRE 7T~9 VU/HE ) A IREFHR S (DBP112 X% 582 mg/kg RH/H) TITV., &
HER G CTIIERG/ETH% 4 KO 24 K] CARHER G T3 24 FEFE CRES T
BREOCHERIKTZBEZL WD, vk, GHERGIEORKY TIXAGD "EHE
(ZHELHE L. R OMBYREZAIMRE T, MEGEICEROEK LI HEIES T A
T4 v IO REENA LI, EHERGREOEMEIC MNG BSHBLL 7=,
F72. Johnson & (2011) X EFC 3 & RMMDIER L F344 T v (M, xR
FE6UC, K& EHES5 L) ZHWe, 4k 12~20 HIZ DBP (0 (=—> ) . 100
500 mg/kg {KEE/H) Z5EHIRE 0BG L, 4R 20 HICH EOIBH L7, ZOfER. &
T K OVEFIR W OREICER 5 O EBIIA bR o T, HEWREMW Tlxm& 58T
FEHE O MNG O3 BN L, 500 mg/kg RE/HE&EGRETHEH -0 D)
AGD D%iE, FEEAN T IRE ORD K OREEANKR 2 L AT 2 — L O BB (W
TNH p<0.05) . TAT 4 v EMETIIAT e — @iz A MEREAE 2
(SREBP2) OFELNAAEIZIHI ST,
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b. BERBEDTRANRATAVESE
Howdeshell & (2008) (2X % SD 7 ~ (M, *HHEHE 3P, K& GH 408 O
ﬁ%8~185@Dﬁ%%~amm%g¢Em)@ﬁﬂ%&ﬁ%fmjﬂﬁwa
DIRVAEED ex vivo lZF1T % T pEAED, *HHRHRE & ik L 300 mg/kg AE/H LA L
@&EﬁTﬁWLt_k#ﬁAéhi@Emm%%mw‘Mﬂ&wH®%ﬁﬁ%@
T PEA W I 5% . LOAEL % 0 NOAEL % 300 %X 100 mg/kg (KE/H & L
7=

c. REZDHIREMOMETA FRATOVEE

Shirai & (2013) (£ SD 7~ kb (M, &HE 4 VL) OEYR 12~21 HIZ DBP (0 (=
— ) . 10, 30, 50. 100 mg/kg (AHE/H) ZklIREO&EG L, BEHAR (KR 4
VL/RER) & 5. 7. 9. 14 UE 17 BERHICIA T2, ZORER, RINERE OV AR
OMELFEICEGORBIIA LT, WTNOBEREBMORELAETH- 7=, L
L 100 mg/kg K5/ B B GEEIZIS VN C, XFRRRE & e U C 9 s LARR | RS BAR X
BORAD LT AT 4 v e Ml OEMARD bz (p<0.05) , I 5CMmiE T
TEEIL5~17THlmz @ U CIREZ /R L, — 7, IfijE LH EEIL 5. 7 8! Jﬂi/}\ L.
9B TTIXIN L2 (W vy p<0.05) . 728, B IAMEEIC X A8
100 mg/kg RH/H & GHEOER T A 7 ¢ > & MO W /Ml Wﬁ#ébf%
D5ﬁ##%#ﬁ%%;mht B MA AR EIEL X, 9 B LI CIIAFE R 238
B L (p<0.05) | 17 HEZIIAFEN RO bR o Tz,

AREMAFHASE LTIX, a. Lehmann & (2004) . b. Howdeshell & (2008)
K Ne. Shirai © (2013) OFRERIZ., DBP O 1= N&HE NG L O AR ORSHR
D TEAZ~KIETEEICET S A B =X L1H L O A ERSHEICOWTERE T
WE G250, BN DR RAVEY LAV R OBIRFRZ VX T B DORBLO
Pl RARA L b ELTWADT2D, NOAEL/LOAEL [FR%E T 72 E BT L
7=, F72. a.Struve 5 (2009) X Johnson & (2011) ®iERIL. Lehmann 5
(2004) EFREEDOFERNE S, HERE D AGD [ZHEMENR A HILTWD M, i)
EHETORETHY , TDI OREDORIME U THWD Z & 13E Y Tidiw &b
L7,

® 2 HARLTE - RESHHER (Sv )

2 FEAPMBEEED T AT 4 v e AROMINE Lo/ MO Z N2, BEAE 1um O HAL
MAERLARNE IS, ﬁ&5mp%pmét0®$umﬁ%ﬂﬁdW%mﬁ%ﬁkb
TE&ELT,

53



SD 7 v~ (HEMfE, xPERE 40 DT, &-# 58 20 VT, 10 ) (2 DBP (0. 1,000,
5,000, 10,000 ppm. NTP #% : i 0, 52, 256, 509 mg/kg A=/ H . Mt 0. 80.
385, 794 mg/kg (KHE/H) ZZHCRT 7 H A HIRERR G L, &5 2k L7225 14
D720 MR (Fo) A [RJE S E 7@ AR A T o7z, RN I3k ARl O
BASHAEN (F1) OBEFLRFE TR G- a2kt L7, BEFLSE O Fr (MERE, &8 20 L)
I21% Fo L RAEDOKRE 2k L., 88+10 Hilin CFIAERGREDIERNE IR IR 1% 28
fl X7, BIEINTAERH - BAEZE~OREOE LOEERIT-TIIRT,

B BLORE S, o IRERIZ b R 51 C H B AR I AL O A R s
L. 5,000 ppm LA EO#E G CTHARMKEN B U, HEHARRZ SRS b7 xt
FERE L 10,000 ppm &G EED AR TlE, APREER LIS HIREEDOIE L B 5
BEOMEDO BT £ 2 AR OKREN A L, M2 DBP #5- 0O ENGRD b,

F 7o, RERE LTz Fo DA S A28, RFRRRE & b & G- O M5 R R A
O MERE T OV IR O FA T E B OB A 5z (W3 p=0.004)
Flo, BT ARTA—F— (G RE, EEME, SRR RO KO
RIEFWHMIC &G I L BT bR o1,

F1 OZZHL Tl s IREEICEE < 10,000 ppm $¢5-7E CTAZJR 3 24 4T HRE K OS2 iR 3 25
PMET L, MERED Fry OFIRBHAEIZD 3 A ST, WE (Fo) 2o\ Tid, 4
B H-RECHAERMAE D A BRI 7B 2 7R Lz, Bk O Fi OF Tk, 10,000
ppm & GREDOMECTRISLR, FE2E N OGO EEAED L7213 h, s
L7z, —J7, METITINERDFTAR D722, IREAERT &I 512 X D HEHFICE
BT ot GEtEEORTHEH L) o S OICHERFRAE CIm e £
P e OV B VIR OB I A S22 S 7213 2>, 10,000 ppm &% 5-HEIZ D AR F
RORERE T DI RKEPRE I N (AEZORL#E 7 L) (Wine et al. 1997)

RGBT DEEALO Fy A RBL O Fo RE OB IZH-SE . NICNAS

(2008) XA L LT, EFSA (2005) 13fREFME & LC LOAEL % 52 (i)
~80 (M) mg/kg fA®E/H (1,000 ppm) & L7-, —J7. NTP-CERHR (2003) %
7 AT A& Fo OASHEAC & 2 [RIBE R B O Fr OB & 2 RS OIRE O & 42
Z. ERERE N O D F AR D LOAEL % 52 () ~80 (Mf) mg/kg KE/H .
NOAEL Z B ETE /2 & L7z, F72 NICNAS (2008) % OECHA (2012b) I,
F1 ORI 2 0E L OB ZEME 12 3D = A2 D LOAEL % 256 (1) ~385 (1tff)
mg/kg (KHE/H, NOAEL % 52 (Iff) ~80 (ff) mg/kg (KE/H & L1z, 72k,
NTP-CERHR (2003) XX EU RAR (2004) 1. Fo X O F1 REMWOIKEAD K&
O Fo REENMY O TI & B i oo AN HS & RE#E © NOAEL % 385 mg/kg
{KE/H & L T2,

24 AT U Do BB (B & A DR OEI S
25 gD AL RREENZ X D AEIREM B DEI S
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ARRMFRA S & LTI, Fir HAERBORD KO Fao AR OARAE AN K B
HENLAH LN Z LD FATFMEICHEED T ARER O LOAEL %1 T 52 mg/kg 1K
H/H M OWET 80 mg/kg RE/H & L, NOAEL (35 E T& 2 &I L7,

T N-T ERERELZLEEDEESH® Wine et al. 1997)

fiilklth DBP j2 0 ppm 1,000 ppm | 5,000 ppm 10,000 ppm
/e B (mg/kg A/ H) 0/0 52/80 256/385 509/794
FO BREAT B 40 20 19 20
L [l BT D HH AR iR 12.9 1 11.9 111.0 110.7
Al | HAEVKE 5.96 1 5.74 15.38
FREE AR VIR E(g) 6.04 1 5.66 1 5.30
R BT K 19 GeffEREm 1) | FEhded ESRah 20 (/6) /19 () > 61
AL FREE A VIR E () 5.96 | HEX et BE 5.28%
e H R EEA E (g) it 379.0 |t 326.4
(e | TTHE M E fi(mglg) | HEME 37.6/34.0 T Mt 43.3/38.9
i) | B R EE(melg) | HEME 6.6/7.0 T e/t 7.3/7.6
F1 BRAT H 20 20 20 20
AL R (%) 100(20/20) 1 30(6/20)
TR (%) 95(19/20) 1 5(1/20)
Zha2(%) 95(19/20) 1 17(1/6)
IR (FA () 5.97 1 5.60 15.60 1 5.00%
TR AEVL(F2)IAE(g) | 5.98 1 5.69 1 5.50 —
/e AR E () HEME 506.0/323.0 | e/ 466.7/281.2
fifligE Mt EE(mg/g) | M 40.7 T 8.2 T 1 8.2
B % #E E (mg/g) e 7.7 T HE 1.3
AR AR E(mg/g) 1.7 1 1.3
2 M ER(mg/g) | 5.0 13.9
ARG HoxtERE(mg) | 1774.6 1 1087.9
FE MR B A RS B 14.52x107 1 6.69%107
FEAMAREE A SR B | 8.29%107 1 4.37x107
(1) R E ik gy e () 10 FE 9 10 10
FE A 1 3 8
FEE | VR Rk 1 1 7
EzRiH 1
R AR 1 2 1
- IR L NS 1 1 1
J:{ZIK %ﬁ?ﬂ:/ﬂé M %B%K?E 5
TRARTEAEIZE MR 1 1 2
B 1 1 3
e | THENR 1
% | e v 1

AR AR VAR - SEEIENE BEREN, AR A G Te) BCHME, AR5 © mating index ; MDA R H)

Wy(este 2 4 )BT 51, RS © pregnancy index ; FIRT B/ASEI AT . ZHRER ¢ fertility

index ; #EARA~T H/MEO L REMWEL, 1/ REERBEIC BN - EFARD - KT (p<0.05) | * &5

e (p<0 05)

a: an B BEEESITEIMEOAGHE Le BEEREITREET) o £72, MBI RP o2 TIZRE L
e, BHREIAERENO S > - HE DL LTz, fﬁﬁ)ﬁﬁ AEFEAR AT DWW T, filE 0 @
LA TERHE Lo Tz,

(Table 1~6 225, HHE, T

55




2L - RAESHHAR (v M)

Long Evans BAMBEZ v & (MERE, &8E 10~12 JC) (Z DBP (0 (=— ) | -
250, 500, 1,000 mg/kg {8/ H ., M : 250, 500 mg/kg AE/H) ZEEILEE (E#
21 H) om0 &G U, MR T, Be G & R PREE 2 AR 2 AR LTz, WED
BlEh (Fo26) (IR EM (F1) OBEILIRFE T G- &2 Mke L7z, BEFLH%1T DBP %
BEEFTIEE L MERE LT Fr 2 O CR-— &% SRR Tl R A T b,

ZDRER. Fo ORETIIMERRBADRIEN 7 DAL, XFRRBEIC L~ 5 Cal i oy B
OHEPEIE L7 (WTb p<0.05) , RZEKELTIX, 500 mg/kg {K#E/HLL LD
FeGRET, MEEL HICTZMEEDIR T (p<0.001) 2358 BT, HEDORIEITRS HZE
g M ORGFEOR TIZER T 5 & S, HETITMHEEE R ORRBIZR A Th - 7273,
% < DMEHR R CURPE L 72,

DBP 2+ E N O REALETR L7z Foid, *THRBEC A THE G TR S 2 0O Wk
JRAFHES T B 2 DRI L (O3 b p<0.05, BEENAL SUIEMED |
RS OJRIE TR, SRER, BIREKE, HA 15 KOV OB EN S i,
Fo, HETIX, R LEESORE 750368 L, 250 mgrkg K5/ H $5¢ 58 T xh FREE
D 19% (HREHFRIAEZEZ L) . 500 mg/kg (KE/H#5#T 34% (p<0.05) T
HoT-, ZD F1 &Mz 11 ZHEEH (11 breeding cycle) (272 2 @i A2 B Tl
Bon-R@ (Fo) #5205, <HREE (Fo179 VL/24 JE/18 #H) (ZEe~, Wi E5RE T
D UTe RHEREDS 78/10/18 (p<0.05) KN 20/4/4 (BEZERL) ) ., EFED
I% F1 ® LOAEL % 250 mg/kg RE/H & L, NOAEL [IfES. S2hno7=& LT
% (Wolf et al. 1999) .

NTP-CERHR (2003) 1%, Fo OREDOVERZGEIE, F1 OFFE RO -HBasid (5
FHREAEZER L) | BHEREIK T, WIRAEFEESROEFEM, KO F o6& 60T
PENR (F2) OIS & | A2 LOAEL % 250 mg/kg KHE/H & L, NOAEL
IERRE Lo 72, NICNAS (2008) Tit., F1 O BAOKE DR (5
< EFHER kT D LOAEL & Fo OVERREADERIE K N Fy HED AN FE5 <
AEFwMEICRTT 5 LOAEL 2, WL 250 mg/kg (KE/H & L7z,

ARBMFHES L L, IEAERENDS F1 OBR EEROK oD, Foolk
FREADIRLE K N Fy HED B TEHEINMN I S T= 2 L s B AR S & | KRB D
LOAEL K& U4 7D LOAEL Z W\ 911 H 250 mg/kg fAHE/H & L, NOAEL [35%
TETERU W LT,

26 JFETIX PO LSV d,
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® %55 - FEBHRER (VHYF)

FT7 o Z) MY (M, PREEE 5 DT, & GRE 8 L) OiflR 15~30 HIZ DBP
(0 (m—rvmy 7KIERK) . 400 mg/kg (KE/H) ZEHRO&®EE L (FEN
FiE) o HAENITAR 3EICHEAE RSV, Ak 6 WICEERL L. 12 XX 25 @i
CHEVE GefREE 12 PU/5 I8, #5717 VW8 jE) 25k L=, BT L C. FnoorE (11
UC/4 fE. 4 8#E) DA% 4~12 2 DBP 400 mg/kg {A8E/H Z kR O0&E5 L (&
FWIBE) | 12 303 25 Bl THMR L CHENEHZEE L LR Lz, Z20I1E0, Ak
OIf (FEE6 DT, 6~8 Al Z /= DBP (0. 400 mg/kg A&E/H) © 124
[ R RE O P 53BN L S vtz WL ORER S 25 Wl COFIRILSRE 6 JTIZ
TSN,

ZORER, REW)OALFRIEIRMER IS G- OB I A b o Tz, Fo, <t
BEL AT, =2o03BR & B HEDEKREICE G OREIIA LN ST2D, FENEE
FRETIT 12 W ORI ONT 12 KO 25 BE O BIMERR Ofc BB D L, BE
HFEGRETYH 12 BEOBEIPEROMTE RN Lz (W ivd p<0.05) , 72Es,
TENFERBRED 1ICIZ, RIEERX=A GQEOFE, JRiE TR, L ORISR
DIREAE, FRIEBRAR KR ONC W O R BN 20 ST,

ARERAL T RF ORI OREFRE AR AE ClX, =2 0RBR & b RGO ME IR
FEORBRPEEML GFHRREE 3.5~3.6 L5 &, BHRE5.3~6.7, It p<
0.05) . EREHE (FENEEE, EERMEGHA 16 12 EEPERROHIIE 2
bz, £7-. DBP # 5 TH#IC 22~24 F I TEEL L 72 Bk Th O 1T TER08
KTHREE (16%) ITHA_FENERERE (30%) K OVEEME G (25%) THML (W
Thd p<0.01) . FENEEHE CIIERELCHE ARELED LT (W
H p<0.05) , LU, ENEERELOEERRSEEORZRBITENC S OFET
BB 0T,

ZOIWED, My TIREN, FENFEREEL OVEERMEGHT 6 KT L
(p<0.05) . 12 XX 25 B TIZRGIC X A BT AH N ho7=, L, 12
T B0 A MERREL AR L AR L CAGTRER I, BRI SR CE T
TREEHINAN A S 4, BAfr 120 2R OFREE b RREE L B L7z (p<0.05)
FHOIL, FEH O DBP &R L, T oW TH D X ~FEREEZ KT,
TENTFEFEMORET, B E D AR ~OREE IR L CEEZEREWE LT
% (Higuchi et al. 2003) .

NICNAS (2008) 1%, REMWH2E D NOAEL % 400 mg/kg A&/ H ., WEMW DK
B DS < AT D LOAEL 3 QNS IE 7 S+ M ORSHasir) . ks E
B, BMEREERCD . T ERER T ONTEER ORI S < B
12%f9" %5 LOAEL % 400 mg/kg A#/H & L7z,
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AREMFHAS S L TR, 1 HEORBRO 7= O AR ER D NOAEL/LOAEL [35%E T
TRWEHMILT-, L, 7 v b EHAWZEER T (Mylchreest et al. 1998, 1999,
2000) . FEEMmEME T — MM 2 o3 IS EO A5 - 8B e A U 5 H & (100
~500 mg/kg (AFE/H) (ZFBWT, FERT o WHOHEIS b ATHR~DRBEN LD Z
b IDOICRBFHIC I D ESZMENRRD Z LICEETRE LB 2T,

K& (MBP) 12k % HEZMHHER
a. FEASMHER (v ) (MBP)

Ema & (1995b, 1996) (X, Wistar 7 > ~Z DBP X3 BBP O— &k TH
% MBP (7 & =7 KR RGO &G L, ik 20 BICHE F
GIBA L T a2 e o R A FERBR 21T - 72,

1995 EOHETIL, HEIET v b (F#E 11~158) OUERE 7~15 HIZ MBP (0

LT =7 2KIRIR) . 250, 500, 625 mg/kg KE/H) ZMHIRE DG L
TR DT O, Z ORGSR RHIREE & FEX 500 M Y 625 mg/kg (KHE/HIZBW T,
REEM) DR BRI (WEIE 7~16 H . R 16~20 H K OMENE 0~20 H) 230 S 2.
B (MR 7~16 B X OMER 0~20 H) MEFL7Z (WIhvd p<0.05) . T
5DMAEIZBWNT, BEERAOEFERZEWIBIR O K OEFRR R ORI DN A
ERRIREN WA L2 (Ot p<0.01) . 625 mg/kg I8/ H B&EGRE TR
B HEEML (p<0.01) . AEFEBRIRIT 42 BOHLTH -7, £i-. wIBREED
7po T RRRE & x| 500 mg/kg REE/ H £ G-RETIXANIS., B UIWNEEFE O,
625 mg/kg (RHEE/ H &% G- CIISNRATE O H 7= 0 OFRAERERHIM L7 (T hvd
p<0.05) , FEARFTAIT, OHFZR, SFHES OBE XIIXKRE, K5 o8 oE &k O
BOYRETH -T2, FEHHIE, MBPIC L > TAELEH KD /%— 27 BBP kO
DBP L[k TH D Z L, MBP KOV XIEZ O A BBP & U DBP D4y
FEAEDRIA & 72 D AlREE RN R SN D EHE L T2 (Ema et al. 1995b)

NTP-CERHR (2003) %, ABRIZISIT 2 REHMOMENEE S < HEh ik,
K OHARPET OB, BIRAEREORED, SN - BREaFEO8EM, KON RIZ
HAS L FEFMEIZOW T, NOAEL % 250 mg MBP /kg {£8/H . LOAEL % 500 mg
MBP /kg (KHH/H & LT,

ARMFA S E UL, BEOMIRMBEIZI T 2 REFIMOMmE], fEo 4
HIZEC O - (KB OWA - SN SUT B AT O - WIRE RIS x| AR
IZB1F 5 MBP @ NOAEL K (! LOAEL % 250 mg /kg &5/ H } O} 500 mg /kg &
H/H &I L7z,

BERClE, BAEFMEORAR R 2L T 57201, BGHIMEE 2 -l BRE1T
ST HIEZ v b (BEE 10~15C) OWFIR 7~9 B, iR 10~12 H XIZHEE 13
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~15 B CRHBEE : 4348 7~15 A) 1T MBP (0 (k7 v & =7 LKEHK) . 500,
625, 750 mg/kg RE/H) ZEHIROKG Lz, ZORE%E, BEi <l 5851 &
OMENR 0~20 BT T DAREIEINING] DS, iR 7~9 A XI3AER 10~12 HIZ 625
mg/kg (KE/H LA LA B LI-#EE . IElR 18~15 HIZ 500 mg/kg K/ H DL E %2 #
HELEBICED LI, IO DOERERETIIESH - OBKREIMBRE LML 72

(W FHh p<0.05) o MEATEMEITIEE 10~12 BICH G LI-RECBIZ SR o T
N, HEAE 7T~9 H X% 13~15 HIZ 625mg/kg A/ H UL EZ2$ 5 U= CIIshipar
DRSS IEI U AR 7~9 BIC& 5 L S &3 N OEE 13~15 HIZ 625
mg/kg AH/ALL L& &G LICBETIL, BB OIRAEBENEIN LT (W Thbp
<0.05) ., 2?9 b, SFEHESORE XIXKEPEYR 7~9 B L2 &R T
L, DFEESOIME SO A 23 TR 13~15 HIZ 625 mg/kg R/ HLL B2 #&
HLERETHENL W (W hd p<0.05) o £72. BHROIEEICHOWT, &5
WX DEEREINIA SR> 7= (Ema et al. 1996) .

NTP-CERHR (2003) 1%, AFHBROFERIZIDBPIZL AR E—EK L TEY,
MBP (K OV XIEZFckE< i) 1% DBP oFAwME (WL M OETE) O TR
JRA & 7o B AIRetE 2 R T 5 & LT 5,

ARMFA S L LTE, DBP & FRERRFTAR A BV, A = A LI DOWTHLIER
iR AE 5 2 D2, MMM 2 3R G Hm @ L v EHmch v,
NOAEL/LOAEL DR EILT & T LMW L7,

b. FESMHER (v k) (MBP)

Wistar-King A 7 » b (Hff, %58 3~5 L) D44k 15~18 H{Z MBP #J 1,000 mg/kg
{RE/HFEY (300 mg/VL/H) % i@l 0 s U, KB ORI OALE 2 58 L 72
&2 A, RTHREE TR 20 HICIZ 2 TOREIT FIESICALE L, 4% 30~40 HIZ
XN TR L7223, 75T MBP (25 L7-/EVE Clriidiz 20 H O3k
BEL VD EENOEVMIEIZSH D (BEMESETS - R BB TR U 7 B Sas- s
WEEBE OB, p<0.01) . 4 30~40 HIZ1E 22/26 I (5 1) 2f=RkEH (A
MM 14 B, W 8 #]) /R L7z (p<0.001) . F7=. BEEFEHEO 87%IXIENEN
WZH Y, 5D D 13%I13/ A (external inguinal ring) (ZAZE L TV /= (Imajima
et al. 1997) .

ARHEMFIA S E LT, DBP &[RRI AR AL, A=A LIZOWNTHEER
FWE 5250, 1 HERORBO - DARE O NOAEL/LOAEL (35 E T e\ &
T L 7=,
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c. &JE - RESMHER EVIY—FEEY M)

iR aEy~—Ft1 > b 27 (9L) OEYE 7H~1581Z MBP (500 mg/kg A/
H) #&H0&5 L, oA EZA% 1~5 8 (6 V8) XIHKERE 72 >7- 18~21 >
Hiis (5IL) IT&EF& LTz, e L THRERGEY, Fivr~ > F ST RLET)
Y. KEROSRT — 2 BNHWbhe, iz, ffoasr~—Fty MNHEMNER S
#H (% 4~T H) IZ2OW T, Fo— 2R E LT, )52 MBP (0, 500 mg/kg
RE/A) % 14 AM&EG L, BT 4 %I EF LT,

ZORER, MBP 2= NEER U7 fEH AV R O A RN R 0 28 LTk~ —
Ty FOWTICH, BEITK DAETEIRROFEER T LUK ROFREITH B
Molz, Fiz, BBREL ORI MNG 134 503, Mg T RE, Aoy
b« BHE L OV b UMIREIZ bR G- O BII A LN o T, B, T ENRERE
BE 2 VBRI D EFHAMREEE N A B T= 0y, — BENE S HEHP2A BT R
EINTWS (McKinnell et al. 2009) , 72d, A% 7T~12 HOEO =€ ~—F
> b~ MBP (500 mg/kg KEH/H) OHEIFEEG-TIiE, 5 KHEZICHERME T
BEOWYNBIZEIN TS (p<0.019) (Hallmark et al. 2007) .

AEMFHAES L UL, 1 HERROZOARRIC NOAEL/LOAEL I E T
WS LTm, 7. ARBRIZEBWT MBP ORHMAZ A L7 5 N X34 R
I, aTr~v—Fky NOBEOAETERITEEITZRD i~ 7=0, DBP
N O MBP OERNEREIZRS L CHa 2 mmdnani-d, HWnIEEIC TR B2
7=

@ RPBREVESE - RE~DZEDFE LD

AFLEWEZ, FEAERToWEEZHW O THY, FFITT7 v MEHWE
RN Lo T, Flo, BIEINT-ZBIIRKOMELZFF ST X VBT AT NV Th
% DEHP (WHNEMZEZES 2013) SHUBALIL, ~vUALD Ty hDJy
DEVIEROCHE TN H - T,

AEFE~DFEITMERED T > I A DAL, B A W 2 22BdatiR ©id DBP & 5-
(2 LV AR, HEERE, HARS, HAERAKREENME T L7z (Lamb et al. 1987,
Wine et al. 1997, Wolfet al. 1999) ., F£7-. WL - HARTET O &L ONEE)
MOEATIE « ZERONES - SMHRAFZ O & W o T2 AR R A~D N A B 1
7= (Lamb et al. 1987, Shiota and Nishimura 1982, Xia et al. 2011, Marsman 1995,
Ema et al. 1993, 1998, Saillenfait et al. 1998, Mylchreest et al. 1998) , Z il
OOFBEOL L, SR (500 mgkg AH/HLLE) TH B, DBP ®

27T 1973 HEN DRI SN T-an =—CHRBZIHINT-
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—RREH TH H MBP (500 mg/kg REH/HLL L) 27 v MG LI-EAERTH
(Ema et al. 1995b, 1996) . DBP & [FIERZRIGIE~DEE R L LI TV D,

LG & (500 mg/kg RE/HLLT) TH A LIV, IR UIHE H O
BHIZEY, BEW %A I LT DBP 288 L2 EROAEFRERE ~DETHY . £
< OFRBROFEEGHMIZ, BT > FOERBIFZ 2 =356 D Tho7- (Liet
al. 2009*, 2010*, Mylchreest et al. 1998, 1999, 2000, Kim et al. 2010a, Lee
et al. 2004, Zhang et al. 2004, Wine et al. 1997, Wolf et al. 1999* : * (4) (Z
FLEL) ., BFTeda 500 mglkg RE/H L B D ARG EEOWD ., JRIE TR ED
SN AR AT . NV ARG OB AR ECRBEN A LI, FREAIH. AGD O
g M OVEL By BE DAL | FEME ZEVEIZE O ASMINE DIE AL & o ToRF B DK
SRR AL e OVFLIR O AR B 0 28 ki3, X 0 A & (500 mg/kg (AHE/ H Am)
THROOND Z b ole, RSB~ IR G2H LT 5 & b SRR
I D LHESINTWD (Lee et al. 2004, Mylchreest et al. 2000) , —#RD I
ThoHD, TEANZREARICBWNT, 7 v M TAEM - BAEFBEDA LN HETIHE
FToWETHL VX ERkET DL, AN E OFOMME 2N BE S
TV % (Higuch et al. 2003) .

DBP ®—% G TH 5 MBP ZitiE7 » MImHAE#R S L723Bk (Imajima et
al. 1997) T%., DBP & [FERICIEMI ISR N E UTz, — DA TH LD HED
Hv (aEr~—Ftv b)) ZREYH~DO MBP (500 mg/kg (KHE/HLLE) &5
L0 FENEE LR CIIAERCELVE S LYWL DB A LN
2o ey (Makinnell et al. 2009) . /L2517 % DBP &Y MBP O #E)RE
FICEAT AT FROHMIINEETH 5,

7ok, AMERER (1] 21X Marsman 1995, Higuch et al. 2003, Moody et al. 2013)
& AEGE « 8RR (Mylchreest et al. 2000, Boekelheide et al. 2009) @ bbi#g
R0, 2 ARG (Wine et al. 1997, Wolf et al. 1999) DA% F/ 5 pRERI X 0 iR IE
SUTShFE I O S, DBP XUEZ ORI K 2K EEEMEUTEN « FAE~DEIZ
KT DR ENE B X LD,

W e OVAEFHE « 84~ DR Z B 2 kB O H BSOS R 2 e at L7 fs 2R,
BV NOAEL 13, KR FMEICEHE L7-RBRCH 208, MET » R OIESR 12~20
H{Z DBP Z5&H# 0 &5 L= BB 5. MBS R oBMaEa 2 H-5< 10
mg/kg KE/H T ->7- (Boekelheide et al. 2009) , &\ T&\> NOAEL (%, >
v b OER 12~21 HIZ DBP % 9iifil# 0 &5 L7235k (Mylchreest et al. 2000)
2B A, HEIRE O )OI FLIEERICHE-S< 50 mg/kg KE/H (LOAEL 100
mg/kg RE/H) T, MEZ7 ~ bR 1 B2 HER 21 B O & S5 L= R
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(Zhang et al. 2004) 2B\ TH, HEV @MW) O AEFERSAEREICH-S5< NOAEL (50

mg/kg (KE/H) BEOLINT,
i HIR LOAEL 13 T~ R O4FE 15 A5 5 HER 21 B & TOIRENEE 535k

ZBT D FEREMAL O AR IE D F 5 3u 7= VE BN O HE I K OVFLAR ORLFR A D 2 5
T MERED R DI HE-S < 1.5~8.0 mg/kg (RE/H  (FEFHIRE 20 ppm)
ThHH., ZoOHREBRTIEZ NOAEL I35k E T& 72hr o7 (Leeetal. 2004) , KW\ TIK
> LOAEL I3k @ Boekelheide et al. 2009 i & % 30 mg/ke KT/ H T o7, £
7. DBP % X v EHIE &L LT 2 IR G35k LOAEL 1%, HAEROH K
WMAEOAITHSL 52 () ~80 (M) mg/kg (AHE/HTHY, Z Dk TlE
NOAEL |3 ETZ 720> 7= (Wine et al. 1997) .

BET—HTHHN, . KHED DBP #lfi~ 7 A0O3 BB O O&S
L7-#B T, AGD @&Wﬁ’?ﬁ%@n‘ﬂﬁk%ﬁﬁﬁ B3 HBHL, ETEEE DFEEK UL
Tt OASEREIC BN U A ATReMED e S 472 (Moody et al. 2013) 28, LavL .
B8 % DBP IZRAEAE « BRRFFLERTR S8 QW 200 O AR « AR
REBRAER &, EEREE U ARREBRE R 2 Bl i U T, A0E - AERE L LT
DEMEFRIEFRREZ M2 2 &%, DBP O W ORREFL 2 FE T EHRE
N ZFE 2R D IRNENEN NERBEFICET 27— EDRARE L TN D28, Bl
R CIIANEECTH o 72,

(7) E=sk
@D in vitro RE&
DBP @ in vitro & nm ik 2 % III-8 12~ 3, HIERE R 1%, EU RAR 2004, IPCS
1997 X O ATSDR 2001 OHEFRERZ R LTz, ZBEREOHEN R 25672 8125
WTIERPICHE (%) Z2f LT,

#=1-8 DBP ® /in vitroBicEitER

“H E it R
R POE & S AL R HH
by | =L
JREZ M
BIF9E9K | Salmonella typhimurium | 10 mg/plate — nd. | Kurata 1975
I 5 TA 98, TA100
S. typhimurium AEA — Yagi et al.
(FIEARY]) | 1976, 1978
S. typhimurium L — — | Rubin et al.
1979

28 WBROFMT 2. (2) @a, (8) @bIbill
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S. typhimurium TA 98,
TA100, TA1535,
TA1537

DBP DULEA il i

Florin et al.
1980

S. typhimurium TA 98,
TA100

=1,000 pg/plate

Kozumbo et al.
1982

S. typhimurium TA100 0.045, 0.09, 0.18 mM (= — + Seed 1982
12.5, 25, 50 ug/mL) . ‘&
5. 87 Y77 = itk
S. typhimurium TA 98, 100~10,000 ug/plate, — — Zeiger et al.
TA100, TA1535, DMSO, LA v FaX— 1985
TA1537 a Uk
S. typhimurium TA 98, 100~2,000 pg/plate — +!* | Agarwal et al.
TA100. TA1535, TA100 | 1985
TA1537, TA1538,
TA2637
Escherichia coli (uvrA-) | 10 mg/plate n.d. — Kurata 1975
DNA Bacillus subtilis 62.5 ng/L (FARFRE) n.d. — | Satoetal.
EERE | H17(rect), M45(rec) 1975
B. subtilis (recA-) 10 mg/plate n.d. — Kurata 1975
E. coli (polA-, recA-) 10 mg/plate n.d. —
HEZAEY
GEIRIZHE | Saccharomyces cerevisiae | 10, 20, 100 pg/mL — — Shahin and von
XV185-14C Borstel 1977
UiERSTLR)
Ay~ b S OPEESER AR | B n.d. + Kleinsasser et
T oA | b SR ! n.d. + | al. 2000
WA | ~ TRV & 12.5~150 nL/mL + — | Hazleton Bio-
L5178Y Tk+/- technologies
1986
0.0125~0.150 ul/mL(-S9) . + — Barber et al.
0.015~0.060 pL./mL (+S9) 2000*
12, 30, 38, 46, 54, 62, n.d. + Marshman
70 pg/mL 1995
Yufa i Fx A =—ANLAK |0.28, 2.78, 27.8 mg/mL n.d. — Abe and
FH —YNEEHAf (Don) Sasaki 1977
Fx A =—ANLAZ | 20.03 mg/mL n.d. % | Ishidate and
— it 2 A Odashima 1977
b s AfEk 0.03 mg/mL n.d. — Tsuchiya and
Hattori 1977
Tikgets, | Fr A =—ANLAX | 0.28, 2.78, 27.8 mg/mL n.d. +** | Abe and
SriRzE | —BRELAERE (Don) Sasaki 1977
— cREME 4 BBt (H-S9)  RENEMELR (S9 mix) 1F(E F R OIEFEE T
nd.: 7—#7%L

'* EU RAR 2004 | k& %, IPCS EHC 1997 Tix TA100 & TA1535 735305 (mildly positive) %7
L7z LT3,
2 TPCS EHC 1997. ATSDR 2001 % * EU RAR 2004 LIS OHI R, EFHIZ X 5HE,
3*EU RAR 2004 | &k %, IPCS EHC 1997 Tl equivocal, ATSDR 2001 Ti% (+) &S TW5
** EU RAR 2004 |Z T marginally 725t & &7z, IPCS EHC 1997 Tifatk: S Tn5,

(ICPS EHC 1997, ATSDR 2001, EU RAR 2004 % E(Z4ERK)
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AT 2 AN T2 229828 BBk C U3, DBP I IRENEMEIL R DFAE L 72 WS T To—
HORBR TIHOEMEE R L2, EU RAR 2004 1%, Seed (1982) (22T S9 A7
T CHlaEEDH 5 0.09 KT 0.18 mM T 2 {5 A D ZEIRE B OFER N4 51,
FIVEEME & fE L=, £7-. EU RAR 2004 1% Agarwal & (1985) DiBRIZHOW
T. S9 IELFEAE FTD TA100 1E 100 pg/plate THEIFIZIRE BRI KK (3.5
%) Zarl (FEHLICLDEAEREME I D) | 200 pg/plate TOHEINIL 2 %
KT, TNLLEOHETIE YT b—HR 258D, equivocal Z2[5ME & HIE LT,
S9 FEAFE T D TA1535 DFRERTIX, @&)ﬁﬁu\%ﬁw%‘%ﬁﬁ%fﬁ bivd & L7z
I ZTEMELHE L TWD, MEE AV 7- DNA EERERIIARHENEIEL R OIEGFLE
T“@%ﬁ'@éﬂf% D, WIhbEEEEHESNTWD, £72. BERE (Saccharomyces
cerevisiae) \ZI3F DR ERRABR I TH - T,

”ﬁ?Liﬁ%ﬁHﬂ@%ﬁﬁHb\taﬁ%ﬁf X, & FofEMIaE W axy F 7 vEeALIZBW
T—ARE{ DNA I s Tng, v 7R Y o7 4 —<illiid, ENEH LR
DAL T TIXBGIEDRFRD HAv, REHEML L2 WS T Tt s omE» H 5

(Hazleton Bio technologies 1986, Barber et al. 2000) , Marsman (1995) (Z
X AR, ERNEMHALRIEFE T CTOAFE i, EU RAR 2004 (X @& VRl
EROWAD 25 HEICEB W TR FRAER P FRICARICHER I L
L. BGtEEHE LTz, Fo, REHEMEL L7220 ST T =2 DYk B s R DS
HINTEY, 2D 55 Ishidate & Odashima (1977) 122 T IPCS EHC 1997
Tl suspicious & 5\ % equivocal & H]7E LT 4725, EU RAR 2004 (3[04 &4
ELTWD, £7-, Abe & Sasaki (1977) I3hlik et /A HBEZ L TRV,
ICPS EHC1997 (X2t & #E L T %23, EU RAR 2004 (2, FEKAFNEIL 28
PR FHINSITA R 2 5 R OF WIS HE S TnWDH Z b, &)

(marginally) (Zf5MEE LTW5,

@ in vivo B

DBP O in vivo {5t 2 % 11-9 1277, /MERERIZ > Tid, IPCS EHC
1997 }2 O EU RAR 2004 OHEREFR 27~ L, DNA HHIERER L OEMEBSERER IS
Wi, FEROHERRE R LI,

F -9 DBP® /n vivoBicE iR

kR POE & HERG R H
/Mg | NMRI~ 7 A HE$H, OECD 7 A M A KT A B BASF 1990d
N 47412065 . T OO FERIAA

B6C3F1~ v * (it | 163~4,278 mg/kgiAKeE/H . 133 EEEH Marsman
M, AEE10PL) #45 (1,250, 2,500, 5,000, 10,000, — 19951*
R ifn 7R if BR 20,000 ppm)
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DNA | Pzh:Sfisv 7 & 500 1%2,000 mg/kg{AHE/F] (3[E1HHE) | @ Dobrzynska
115 () . g e 4, S IE, 8 # 5-1% 40 RS, et al. 20102*
Pzh:Sfis~ 7 A SRR O 4% G- B
() . B iEHA
B Pzh:Sfis~ v A (., | 500X 132,000 mg/kgREH/[F] (3[al/4E) | B Dobrzynska
BFE | 200E, SiEkh) 8t [A] s il % 1 e - et al. 20112*

— . (5 = BOEE
URBROZEMIT (2) OICb#l
2'TPCS EHC 1997. EU RAR 2004 VA OFI R, EFH T L AHE

~ U R W Zoo/MERABRITW TR b RS HIES LTV D

Dobrzynska o725, I~ 7 A2 DBP2,000 mg/kg K=E/[a] (3 [F1/H) % 8 MR N
BHLIZEZA, FiEMIED =2 2y T v A28V T, DNA BEOEMMA A5
NIZDS, ZOEINIAE TE 2oz, —J5, BHfEics\ VT, DNA B
BEEE OINTBIEE S 7p o 72, 3 B 1, DBP XA 35U THIWEE BN (5
M) 2T A LTV 5 (Dobrzynska et al. 2010) . LU, KRG IR —7

REECREINTEY . AFTEPEUIMNT, BB R OFEMIZI 52Tl
72\, Fo, FUCEFH S22 DBP 4 8 (3EE) #O&L LI~ 24, K
BHOMEE 1 AR ST & 24, BEEFEARIT 500 X 2,000 mg/kg A HE/[m]#
HBTENRZEN—4 KD 10% TH Y AEREINTIERWE LTS (Dobrzynska et
al. 2011)

(Dﬁﬁﬁéwitw

DBP ®i&EfrEEIcB LT, IPCS (EHC 1997) TiX DBP IZEHT 5% < DERH
PER OB RARA o M E L E 2 — LR, Ao E 2476 DBP 13873
AR LW EDNRIEBIND EfEim L CWb, —JF., ATSDR (2001) 1% in vitro
AERCIE. B2, EDCHEDRERTH Y . DBP I in vitro (81T 595\ VA B
ThoramEtrsEfM L7z, Znb6D%0 EU (RAR 2004) ORMEITIE, in vitroik
Broo o B 1R (RENEHLSRME T O~ T 2 Y 7 4 —~3lBR) DG TH - 72208,
FIRFICEBR SN TV 7 AR T F L CIHRETH 722 L, £72. in vivo TY
BAREFE PRSI TN EIZE &L, ka8 & OZDOF LI
(oD 7 X NER T AT VN IEEAR R TH D Z LIS % DBP bIEERHEIEYE
EBEZDHTENARETHD LML TV D,

AREMFAESE LTI, O, @Ol d DBP OB a5, n vitro T
2 T A1 5705, DNA & ORJRICIEAS S ERZFHET D2 L 2RmRT 5
HDOTIE7RL, A &b invivo TIIIFBIEBEHEME L L TEX LT EDRYT
D LW LT,
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(8)
DI R FOFUHEER
a. /n vitro E&R

ERF. TDMOIE

DBP D=2 t a7 o245k (ER) ~OfatE, 2L LTT A=A MEERTA
bITkY, —#HO®E TREY TH L MBP bEFI Sz, #ish Rz 11110

2T,
F 1I-10 DBP, MBP @ ER #5& 1. ;EMLICBAT S /n vitro FAER
71k TR, Mg | DBP &, e (BENEEES HH L
SRERES | 7 P EME | 1~1,000 pM IC50=47 uM (E2:1.3nM) . | Zacharewski
T B [+[3H]-E2 1 nM] | Bi&kEe etal. 1998
t b ERa FER#ER L FEA AR T TRPEA
[+E2] 2007
T A kus | MCF-7 #ifid (& | 10 uM (12 HFH) T MR (BEZAAY]) WAkt | Harris et al.
ARTEVERD | N ELERECR) XK 8 1997
FatdmEstie | ZR-75 M (e b | 0.1, 1. 10uM (11 | T#IM%L (10 uM) : <IRBEHR

FLyE I R) A ) X2
ML Z BERE | B B EREG 7 | 0.01nM~10 pM | E2 (2% D AR5 A PE & O K | Coldhamet
ZHWE L | ABERE FHE 0% al 1997
N—H—ik 0.5~1,000 uM THAETENE (R Harris et al.
Bt 7 vk RRFHEY - E2 D 35% 1997
A (V—=AT7 Y | S9UEBTC, 1h) | 7IT=A MEM: : @ik FENTERAF

- 1Y ~ Pazrs)

v Nik) ﬁciﬁﬂﬁiﬁg;% A SR NIl - B JET 2001
kML Z 5548 | 7 v b ERo#{z | 1. 10, 100 uM TR MaF ARERZZED D Shen et al
A2 | 8 A CV-1 i THREYEME (10pM~) | K | 2009
LR —% | (FABHR) L PRI R X 2.6 (B2 0 17%)
—En¥7 | & P EREETE | 0.1, 1, 10 M NE #2575 Zacharewski
w4 A HeLa #ifin (& (E2 ¢ KihE « IIEERTIR X 23) | etal 1998

b B SE ¥ FH

k). BE

t FERE{=xFE | 0.1, 1, 10 uM THREEME (10 M)« AT IR

A MCF-7 #fja, X14 (B2 e KiFHED 37%)

— i

t ~ ERo, ZE | HEid#/s L T A=A MEEERDT RS

t ~ ERa, —1#E 2007

t ~ ERB, —i@fk

MVLN #ifz (MC | 0.02~50 pM TG (5 uM~) | fx K% | Ghisari et

F-7 Mifa, Z25E) o PRIEERTIR < 1.2 (E2 @ 38%) | al. 2009

Hik, ZRIR, A% MBP & BN RS HH
t hER- LR — & —i#{s 7-fH#R | 0.48~1,000 uM T A ha AR ERRD T Harris et al.
ZWERET v A 1997
7> FER-LAR—¥—E{x1E | 0.1, 1, 10 uM HREYEMRIC A B2 k72 L Shen et al.
A CV-1 a7 vt A 2009

66




S9: 7 v b S9mix, —BM/LE - WMERBLR/ZERBIR, 1 0 (FEHFICEER) #,
[HEHEME ] SRR SRR, 7 2 % 3= X MEMERIER O LAFIEEYE . 1Cs0: 50%MHE R E, ECso :
50% 50 A

*T A~ URRER (RRKEFE D 25%) : E2 D 107

b. /n vivoiE&

F oD T E~ORELFH L, =2 Ma P U EHORA 7 ) —=0 7R
NS ATV D, DBP O, JIEfEH L7 REE SD 7 v~ b~ 4 H [ 5 0 &
5. (20~2,000mg/kg A& H/H) Bk (Zacharewski et al. 1998) . 20 H> CD (SD)
IGSffZ v b~ 3 HIEFE F#45 (40~1,000 mg/kg (AE/H) RBR (REFEEE
2007) K Or18 HEDMED CFLP ~ 7 2~0 3 HM K F#% 5 (0.05~5 mg/Vt/H)
Ak (Coldham et al. 1997) TiX, E2 & GFHZHIR I LD 7= O EEDHEN,

é HIZZEDONIER ZFRWVZE & (RREEPEZEE 2007 OAaHl) OHINX, Wihb
NSV WA/

F7-. UPEEH L72# SD 7 » h~d DBP (20~2,000 mg/kg (A&E/H) @ 4
A R AR O G558k Cld, E2 #5RHBIE S ERa o A bix A %M&
Mo 7= (Zacharewskiet al. 1998) . F7=. HWDOIET »~ h~D DBP 512
T A b a S ARTEE O ATERI T N b= ARME SN TWD, 31 ﬁ“@ﬁ&@ SD
Z v F~DBP (500 mg/kg (KE) IIGMERROLZ EFBRT A N7 V4 — L &fKkN0
BHET 5L, XRECH AT A — /xﬁ@%M#mw%ﬂtﬂ LA K
a7 WE ICI182,780 12857 v FORILEIZL Y, AEICHESNZ, (Alam
et al. 2010a) .

c. IXRMOTUKIERADEED

DBP O 75K ME A 5B, Al 5 R | ﬁ’iﬂ?ﬁiﬁ%ﬂ IR 2 W 2 AR —
X —BIETT vEATIE, =R S URRERITRD b & 3 536k

(Coldham et al. 1997, Zacharewski et al. 1998, [E ZERBEMFIEAT 2001, X5 PE
4 2007) . HOWNEEHETHMEAN RSN TV H B (Harris et al. 1997,
Zacharewski et al. 1998, Ghisari et al. 2009, Shen et al. 2009) 235 LT
5, F7=- . MBP O L R—4%—i&{nT7 vtA (Harris et al. 1997, Shen et al. 2009)
TIE=A e F URRERIT RV G STV 5,

E NI SN Ay P i1 ‘f:%ﬁﬂﬁ@%ﬁﬂlﬂjﬁiﬁ%ﬁ“@i\ DBP D% 1 3R F#
HIZE D=2 b7 URRERITERD bhieino 7z,

@7 > Koy UkER
a. /n vitros\E&
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DBP 7 > Fu# rsmik (AR) ~OfEatE, 7ad=ZA M7 ¥ T=2 h
EHERFARONTEY . —HoOHRE TREY ThH D MBP bigst vz, WS
ZF 1I-11 1277,

F I-11 DBP, MBP @ AR #5&1E. JEMALIZBAT S /n vitro FAER
. et e DBP & fEak. 1EH
5k S N R - R | 75T HH i
AR R Z T > b 10 uM~50 mM* | fEAPEAZFRD T Kim et al.
e B | AR [+[H]-#Fb) /ey | IC50=0.82 mM, DHT** %5 &M= | 2010b
R1881 2nM] 0.0022%
t ~ AR ~0.19 yM fEEERIEEW kS
[+T] IC 50=>0.19 uM  (Jx K 42%PBH5) 2004
HEFHE L At EZRod TPEEPERER
[+DHT] 2007
¥z 5% | AR-EcoScreen™ | ~100 uM ok 7 VERRD
TR A | A [+DHT 0.5 nM] 2004*°
WL | v FAR, ZE | HER#ER L | 5807 g PREPESER
A—2%— | F AR, —if#l% | [+DHT] BT F—aiL 2007
BI5T7 | MDAkb2 #if | 0.1~100 uM | 3B 5 BHD Shen et al.
v A (b FLEEH | (\DHT 1 nM] | EC50=6.17uM | IC50=1.05 uM 2009*
X)) ZE e KB« RIS
X 3.97 (DHT »
43%)
3.7.75.374 uM | I KiFE « i | 7—F 72 L Christen et
R X 2 al. 2010
4*'~925 uM F—HIL D%
[+DHT 1 nM] IC50=74 uM*’
. et qmwene | MBP L (BiNEEES
i B N R T T AN (5= AR HH i
SRR t kAR ~0.19 M FEATER 2R T Vel D 2004
it o R [+T]
¥z 5% | AR-EcoScreen™ | ~100 uM Lok 7 Ve
FAlaZ | A [+DHT 0.5 nM 2004*
W7z | MDA-kb2 #fifi@, | 0.1~100 uM BB DD Shen et al.
R—— | ZE [+ DHT 0.5 nM] | EC50=11.3 uM IC50=0.122 uM | 2009**
BT T BRFHE « IR
vt A < 11.29 (DHT
D 122%)
—IEBMEILE - RMERBLRILERBR,  [(HEEWE] AR ARER, T 2 I =X MEHEHIE R
OIAFEREYE . DHT : P RKusF X AT

*1 777 X0 HEAEY
*2 DHT @ IC50=18 nM

3tk AR BisFEHA CHO-K1 il (F v A =

—ANLAZ—=PIREDR) | ZEFER. DHT @ ECso
=0.5nM, Fifgs a7 v ® ICs5=0.15 uM

*4 MDA-kb2 AL AR K OBEE 2V F a4 RZRERZHBT 5723, DBP XL MBP I L 5755817
2 IR (10 pM) HAF T THEICHH S/, DHT @ ECso : 2.94X 104 uM
*5 fe KA (925uM) @ 80%., 77L& 2 RIZ K D KA (10 pM) :60~70%
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b. /in vivoiiE&

HVZERT GRAZHARIF) 12 DBP XX MBP [Z&ZE L72HET » MIA B D A5
D#E KON AGD %iffs, FEEFLEHDOENM XIT B L BEIE L Wo 7T v Fr 7 B
T RiRA v b ~D 2T (Wolf et al. 1999, Mylchreest et al. 1999, 2000,
Imajima et al. 1997) . DBP X O MBP OHi7 v Ka 7 UERIER 2 RE5 %,

Ty Ra U ERICET AR ) —=0 FEBR L LT, T o tEOREVER A 5E
SROBEBEEACERHE Uiz — 23— = BR3 i ST\ 5, Ashbey &
Lefevre (2000) 1%, 6 Wi TEZ L7-1ED Wistar 7 >~ b (7 ###) ~d DBP (500
~1,000 mg/kg {KE/H) @ 10 H SR A5 2l & L2741 o OfE!
[ZFBW T DBP IFRBR R L 0 L7 v e URRIER DS Rt =T 56 L Gtk a
RTHEERHDL EMELTND, B, RFEEA (2007) (2K 5 ES Wistar 7
> & (8 1#H) 12 DBP (50~1,000 mg/kg R#/H) % 10 HBFRHIRE 05 L7k
BRClI, 7 Ra U ARER. L7y Fe U EHWT L BEETH - 72,

FIEABWIEEE DA ) —= 7 L LT, MHPFRLVEREDOEIZER L
TEALEORED SD 7 v b (10 i) Z AV 16 AREREBRA R Sh T D

(O’Connor et al. 2002) 29, DBP (250~1,000 mg/kg {A=/H) ZfilftO#&5 L
oG g, Mg E2 O (250 mg/kg RE/HLLE) 28, XV &MHE (500 mg/kg &
H/ALLE) TliE T O FARD bz, & 512 FSH KO LH O fiiERE 5.
B ORMEEERNHA LT Z Eovn . O'Connor 6%, DBP OHt7 v Ku 7 gk
EHIZ AR 2 SRWETFTHDH L LTV D,

c. BEICBTSTAMRTOVES.

In vitrolZB W T IR~ T 2D T A7 ¢ v & MlEEH KO MA-10 #ild % Huv 7=,
TENMEZ AT NO—IREH T 5 6 DO 7 X Vgt s = 27/ (MEHP,
MBP. MEP, MOP, MBzP () MMP) (1~100 pM, MEHP ®# 1~1,000 uM)
O T PFEANCHTT 5 EEIEM N HE Sz, MEHP |31 yM, MBP 2 3 uM LI LoD
PR T MA-10 fiflao LH (1 nM) fi T sEAZ A &EFIICHEL (p<
0.05) . ICs0/%X MEHP < 4.11 uM, MBP T 3.31 uM ¢ 7=, MOP /% 10 uM 2L
TR A 50% (100 uM) F CFLE L. MEHP, MBP &l L T\ =, MBzP /% 3
UM LB SPHE LA (p<0.05, 10 M Z2:<, ) . KT 35% (100 pM) &
Mg TdH -7, MMP (10 WM #Fr<, ) KO MEP IZAERMEEFILZA LN -
7= (Clewell et al. 2010) .

29

(8) ® a.lZHURMARNLE Y DLV ZH
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in vivo Clx., REMW~DO DBP HHIZ LV FENEBE LT v NOBIREED
T EEASHEH AR O TIRE DK T X OEOERBTIZE L THE SN TW 5,

Howdeshell & (2008) 23, 4z SD 7 v & (kIFRHEE 3 VT, K4 G-HE 4 J0) O4E
#z 8~18 HIZ DBP (0 (=— ) . 33, 50, 100, 300, 600 mg/kg {KE/H) %
SRR OG- L, IR 18 H T EWIBE L. BRUTHKEEE RHREE 9 IL/3 i, &K% 5RE
12 P8/4 ) O ex vivolZF1F 5 T EARLZ T2 L 2 A flEE & B~ T 300 mg/kg
RE/AL EOFEGRETHA L (p<0.01) . EDsold 440 mg/kg (KE/H TH - 7=,
B, REWAESCIEEA O ALFR IR, BRI QR IRIE T SR G D 58 T 7
bhipnot-, £, [FKICEER L7 BBP, DEHP &0 DiBP Ti% 300 mg/kg &
F/HU OB ERET, 7 XA~ F 1% 100 me/kg KB/ H DL OB GRETT
PEABNID L, BOH LI Wi KHEIZENEI 100 LT 50 mg/kg ARH/
HThH-oT,

Lehmann & (2004) &% Of Struve & (2009) (%, 4E4E SD 7 v b D4R 12~19
H(Z DBP Z Jiifil#e 0 SRR G- U AR 19 A ORRERERO T IREOIK T L= H
& (ZNn2h 50 KUK 100 mg/kg (KE/H) LLEOHEICHNT, BEOaL 27
12— Ve R BT (Cypllal. Cypl7al. Scarbl, Star) ® m-RNA JRES#
> 378 (SCARB1. STAR) DOFILOWA DM E- Tz (p<0.05) .

Johnson » (2011) (X, A7 m—/LElffi=L A MG X /37 E (SREBP)
IZFEH L, 414z F344 7 » M OIEIE 12 A6 DBP (500 mgrkg R/ H) % 5l #%
AL, iR 20 B FUIB LR RSB 230~ 7-, ZORER, IR L
Srebf2Cypllal, Cypl7al, Scarbl K O® Star ® m-RNA BN/ LTz (W
T b p<0.05) . SREBP2 37 1 7 ¢ v b CHREFRBLAFEFAITA BT
DLUTWER, BERREDRXA— IOV XX 7 my MK DR EARORE
TIIHFHFRIAEZREIT R o7, 7ok, BERIEO AGD Ffil NG AR RO T &
W L AT o —/LBEORED LS Tz (Wb p<0.05)

Shirai © (2013) 23E4E SD 7 v b O4THk 12~21 HIZ DBP (100 mg/kg (K E/
H) Ziilik oS U, HEHAREZ 5~17 BENCT TBIER L 2 A, FBHEOE
TEAMEEIC L A B CITEERMU AT G #EE) 1D T4 T « v e MO/ NMag
IZIEREZAEDE U TR Y | MR TIIZEDI R L T zoizxt L, £ < 2
FETholo, S DITHRMRN (9 k) LIEIZ, MEFFICAEERT AT 14 v el
B OB O O /AR RO 37O bivlz, 7ok, MIF T kTR H
HFIZIE—E (1 ng/mL Kfw) U CRBREELVIRMEEL R L, M LH R MR
LT 9 WELIETHIN L T2 (p<0.05) . Shirai HI%. 4 FHEC H &G
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PRIZSERICH G TIEARWA,, 2 b 08I R & T MO LH Oy EZE LD
WZBHE N REND E LTV 5D,

Fo EHETH S5 Kim 5 (2010a) 23454 SD 7~ s Oz 10~19 HIZ DBP
(250~700 mg/kg AHE/H) ZogdlfE G Lz & 2 A, 700 mg/kg R/ H 57
IZBWT, SR EY (31 Him) oYk Fesr X hx7m > (DHT) &k
N T OMIEFEEIME TN LN (W TFiuh p<0.05) . —J, Hlin (3 i)
ORESD 7 v F~DBP (500 mg/kg (KHE/H) ZHERAKEGT 5 &, &5 3 KH
#iCImyE LH X OREERS T OB A B0, 7 BREIOKERE TIE, Eilao
PERIZ K DR FEMEDE LT b OO A T IREIHREEOE LT & A ER—72
S>7= & DL (Alam et al. 2010a) . HEDORLELZ ~ b ~? DBP (500 mg/kg A/
H)15 HRE#& G- TIjE T OIK F23A b vz & OHE 1N & % (O’Connor et al. 2002) 30

T HNFET AT VL, LTV RS AR ER R BTV D ORI E
b, HARELZB T T RN RSN TV D,

HEEZ ~ b OMEIRE 14~18 HIZ, DBP & DEHP XX DBP & BBP., H5W\WiZ
NHBICAR T U # F=A N4 FEE M TZIRAEMOROBE 2175 & HEHARIC
AGD %5 31, %R FLEA/FLEm AL 32300 DNTJRIE T A M UGB BRSO BLE R O AR
BOFAEBEICH BN 3386 5 WIEENLL LI A Bz & O#E (Rider
et al. 2008, 2009, Howdeshell et al. 2007) <>, 7 » FMEEHEHEO T FE4E (ex vivo)
ZHET 5 5 MEO 7 X vl X7 L (DBP, DiBP, DPP, BBP X O DEHP) %,
IR T »~ N OWEIE 8~18 HIZIRAW E L CRD&F G535 &, BEMNICERAL, HE
FMP 72 ERG VR B D 2 7 1 A REEAE (ex vivo) DFLESCIGEIET RO 5
iz & o (Howdeshell et al. 2008) 235, = HIZ, i SD 7 v MIHEHE
RAVKZZ BIRZ N U CHERT 2 2,3,7,8 7 b 7700 VR TG Z 4 FF

(W% 14 B, HME) & AR ZJr L CIEMT % DBP (4HR 14~18 A, 4 HI#K1E)
EROEGT 5 L BEHAVRISEER AR EOGE, WEEERAE, JRET
S K OV ik 0 PRI R 995 BRAT R 0D 8 A8 FE W0 DN RGBS _E AR SR EE o0 i Bl FE 1
FOGFRINEY 3472 A0 % RIS A L2 Z ERHE SN TS (Rider et al.
2010) .

30
31

32
33

34

(8) @b .\z7ir#k

KHHBEED 14 AGD 12kt 2R (%)

RFEmE (12) (3t 2 HLimteE (%)

FHEAN : HAEWE~DIZL FORBEN, TNETNOMERSY &% 71 THIE L= Ait 0B L
Z L\ (CERI2013)

FOGHRNN : EEWE~DIXL T OEEN, TNENOMEAIICEVEIY 55U 27 Okt
L5 Ly (CERI 2013 % —ik %)
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Sharpe (2008) DL E=—TiX, T > MNRIEO 7 XNV AT )V EFEIZLD
HerE 7 v 777 AR (male programming window) WIZ TIRENME I 5 &,
PAEGEEE  (disorder) MFFEIND EEZXHNDHH, KAWE M TITIREINME L
=7 VINVAJRVIEY fcﬁb\i}%/a\f% IREY CIIAMERIZ LY T FEEAIS & 2l LEI
T D REMAEER B N E U D aTetE 2 "2 LT b, £72 Rider & (2010) |
7wk %‘fﬁﬁb\ﬁaﬁ%ﬁi&% ZBWT, HEMEATRSRE OFAEIERT 2 FWEIR 4‘@
DFENREFEIZBNT, é<%@%ﬁ@£&émA%%aw BOSFRANA 722 -1 %
D AR 2 BEERPSHBECRO N2 2006, 2k Ltn‘ﬂfﬁk BT
FAIZESRT 22 7 T ARKEOBEAERZ 2 <ET5Z &1 . Ex DA
WD A T3 = X LRAERRREIT 23030 & 3 R FERY 72 FH EAE IR 5 gi.rsi)lélzb“é L&
LT\ 5,

e. 7RO UKIERDE LD

DBP ® 7 v FXiZt D AR ST HIEHICOWT, in vitroikBR Tld, &K
FEERBRICBWTEHETHWE S ZRORELH D0 ((EED 2004) | #EE
PEITRRD OV E L-lmE S H 5 (Kim et al. 2010b, #FFEZESE 2007) . 72,
L X RN A W LR — 2 —8I5F7 v A TIE.DBP 7 T =X N f O’
VA A=A MEMHITFED b0 E I S (gD 2004, REFEES
2007) . BHEIZBWTT ¥ T =X MEWEIN RSN ET 58 (Shen et al.
2009, Christen et al. 2010) B3&H-72, ZDH H 2 #Hi T MBP OIEM: & L T
BV, DBP TIEMENRA L IL-35k (Shen et al. 2009) Tix, X VKA E TIEMEN
i‘éhf:ﬁi oML (RS 2004) TIHIEMEIFRO DRV E B Sz, 7.
mvivolZB T HA7 V—=v 7@k (Kh—T =2 3—F—illR) TiL, DBP 3R
FUFIC X VM LB E R~ T56 038 5 (Ashbey and Lefevre 2000) , & 51T
FRER~ D 5 CTo S T OVER LT IRE OB LB 5%  DBP o7 >
Fa 7 U RERIZAR 2 &b D T 5 /-5 03% %5 (0’Connor et al. 2002)

KEW~D DBP & 52 X 0 FEWNEE LT v Mo\ T, IRERERICK T
5 T PREAERIITIREDIKT (Howdeshell et al. 2008, Lehmann et al. 2004,
Struve et al. 2009, Johnson et al. 2011) . & HIZHARZICIIE T RE O T (Shirai
et al. 2013, Kim et al. 2010a) 2N#E N TEY | HIEHEKHE (50~100 mg/kg
KE/IR) DoEERALONTZE RN -7, —FH., SHERSE (500 mg/kg K/
AU E) TUAERO T v b OREREF TIRES @O T 2R L7 (Alam et al.
2010a) A7 > R TIlyE T DK TR A b ivcids & & % (0’Connor et al. 2002) ,
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INOLDOHREICBITIHEEO I VAT o — LVEKRERDORBLT A7 4~ Bl
DA DAL 5 . DBP OEAEFIC T A AR ~D B 5235k i T 5 35,
F/o. BRTOTAAGKOET., &5HICATERE DA O AGD EiE, 7RE
SHOMIM X ATERERERIE L Wo 27 v R U T RiRA » MZHOWT,
DBP LD 7 X )VERT AT )VRPLT v R a7 U RRERWE & OFIMER N #E
NTEY, SEWEEM TITREDNMES BERL2WID 72 WA TH, BN ELD
FIREMEDNVRIE X LTV 5 (Sharpe 2008, Rider et al. 2010)

@ FEBURUVEERERROEEZEDIEAKRF

a. BRIZEITARMIER FLADFEE

Zhou & (2010, 2011) 36(%, FRIKRT v MIFEE K O HIR O & OWEEEIC
AL A U7z DBP 5 250~500 mg/kg (REH/HIZB W T, TNENDEE I
fEA R LA —T—ThHhir~a B 7 /L7 e K (MDA) EEORN, A —/3—F
X RUVRLZ—F (SOD) KOOI NE T A~ AF v H—F (GSH-Px) &M
DWW, ZDIEDNERIZ TNV Z F A4 (GSH) BEOWRA ., B BRI o 7 vay
X —BIERORD R HONTZZ Lnh, B{EA N L ADFHEICL 5 EL "R LT
W5,

b. BBE~NEHHEEDOKMBOEIEING. BEMETE L AGD 5EHE
Boekelheide & (2009) 37/34%4E SD 7 ~ k2 DBP 500 mg/kg A5/ H % 414k 12
H 2o EUIBHRT A U3k 21 H £ Tl &5 L o R (iR 17~21 H)
FLOHAER (Bt 1~2 H) OREEORRIFEAL 2 /0700 e O REFHAI - 2 8142
L7z, BMIROBETIERGICEIY, SHROBEFENEE IR, 7R Fb—T A
Bl H b NIen oz, £, HAERICITHRGREOMRMIRIITEL, A% 28 F
TITFE A RS M O iR B LT B & [RIFARFE 12 72 5 72, Boekelheide 513, DBP I
7 v MRIEKEEOEMRHEGE ORLEIC L AR 2RSS A X0 A b2 59
N, BEREO—R &7 DRME OREEZ ST DRAN 2 A = AL, TR
M= ZADHEMME Y, T LAKRMIREEOK T Th S EffFm L T 5,

¥ 7. van den Driesche © (2012) I%. #EiE Wistar 7 v h~® DBP (500 X
1% 750 mg/kg IRE/H) OFREIRE O #5112 L 0 | RS 13.5~20.5 H. JFHH 15.5~18.5
A ST MG 19.5~20.5 H OIGVRIC R S W72, M 21.5 B OBERIRZH~5 &
Rt 19.56~20.5 H BB Z R . STHREEC A~ AGD D& ONIHRS B 00 BRI AL

35
36
37

REROFEMIT 2. (6) @ITEE
RKEBROFEMIT 2. (2) @OITiHE
HKEROFEMIT 2. (6) ITERHE

73



RE (T4 F 4 v e MO REE 38) DEBEROBMMAL LN (Wb p<
0.001) ., 2k, RS-V O T BTG LT L (p<0.05)
ETOREEMYT — 5 39% Mo #IERFR AT T, Mils 21.56 HO AGD & 7147 «
v IO KEHE O EAERICAOBEN A B AL, B % i 13.5~20.5 HIZ
RET S E, AGD EHERH7-0 O T &L ORICIEOBER, BiRH-v o T &L
TAT 4 v e MBOREEEDHRE L OFIZADEERA LN (DT p<
0.0001) ., van den Driesche & [Zfi5#H 15.5~18.5 HIZ DBP (248 L =824 5
NDT7AT 4 v e MRREHE O EFROBI & AGD i 5y B 2 FH L,
DBP 12 X 5RO A LR OO T A7 ¢ v b Mllane R 2o ) 7 % P
ETAHIBOYIAA =X LDTDITELHEELEL TS,

Moody & (2013) 40j3#f> C5TBL/6J ~ 7 A DAt 4 A KAEH% 21 HE T
DBP (1, 10, 100. 500 mg/kg {&KE/H) % HlRk 085 Lz,

Atk 7 H (3 HREE) Tid, *HEREEL HEE L, 500 mg/kg (RE/H & 58 TR R
O MY (SOX9 BtE) @956, HEFEMEMatZEtR (PCNA) BoiErilE oE
B LT, TR b=V R GIC KD BT A N2 o T=, £72., i FSH
B GZ X A I o T,

Atk 14 B (10 BEHS) TIIARSRE TR L72 AGD 23%EEE L ol LT 1 mg/kg
RE/ A LL EOERETER L. 500 mg/kg RH/H 5B OB S5REL 0 EL
[FE DME & B EZEN D -T2, 72, AGD 1T RMIEDEA 50, 100 K O} 500 mg/kg
{KEE/H T, RE T L7354 500 mg/kg I8/ H & 58 CHEME L7,

FEE O AR PRI Tl 10 mg/kg RE/H L EOERGHETEV b U Ml
N OVEFERIRRIZ A BN A B AL, Sk b A it v b U MIRRIZ BV T
10 mg/kg RE/BLL OB ERETA v b B Y a OFBLL Na xF 20 43 (k-5 5
BAFS D IZ B G) OMMaE TORTHY /58, 100 mg/kg K5/ H LA EOBH#ET
i 2 7—FHRNE (AMH) OFRBLHEE L 72, A/E 2 OMiEHRERETIL,
500 mg/kg RE/HRGHTA e a D EFAEOT DK TFAALNT-2, FSH
DEHANZ X D BT A LN o7, F72, 500 mglkg (RE/H P HREORERO T >
Ne 7 U BR 7T VB FREAEDOE AT~ & Rhoxd K SpinlwI KT,
AMH FHRA-BNH BT,

38 FEE D 3WIHIZ BT DT A 7 1 v B HIEEEmFED 5% VL EOmfEDEE

39 OHT L7oxtlRE, 7 A %Y (100 nglkg (R&E/A | K T#E) KT ¥% £ %> L DBP
(500 mg/kg KE/H) PFa& G2 G, EH DIZT XV A XV 13 DBP O ER 2 B
T 50, BB TR ARSI SN2 0D, FRECT AT 0 v EfilO AT 1A
R RESRE DR N X TN AGD ZJffE S5 Z & 258 L T 5 (van den Driesche et al. 2012)

40 HEEOFEIT 2. (2) @all bit#
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Tl A% 21 HETHRE L, SHEIRTHMLIZE Z A, REIELOE#HE TERL
72 AGD 728 1 mg/kg K5/ A LI EOF G5 CREME L7203, BERERICABEZE T 2o
720 KB TEL7= AGD 1% 1 XY 500 mg/kg ARE/ H £ GBI CEMEN DT, R
TIIAARH ERED) DA~ OFREE ORI AR 2N A BTz,

Moody & I1FEA DA, WHWF R OREROEREBFHIEIT NG, 727 F
YHIIR T CH DA e B DORB EAE N LT 7 TF v T RO
WRIBENDEL, TZ7F AT Ra X U AEREEORSICEE L T\WD
72, DBP OREEIRBEMN 2T v Ra X U BRIERICL 2 b0 EE X2 TV D,

Bao & (201141) 75 5 #HimdkE SD 7~ Mz DBP (0.1, 1.0, 10, 100, 500 mg/kg
(KE/H) % 30 HREB&RHIROEE L-L 2 A, 100 mg/kg (A8 H LI EORERE TR
ROFERT, FMHEZERE. AR ORED KGR VE A REORE LWz
TR ENED bT-, S5, 10 mgkg AH/A UL TR GRICBIT AKEO 7 0
TAI T AT, 20 DX LRI EORBUIEALDB B DAL, FER~ SO
HnRNPA2/B1427% 10 mg/kg RE/H & GHET, B/ MUV MROE A F 28 0.1 &
W10 mg/kg REH/HEGH T, 747 4 v efilao SOD1 NEEGH T, Wb
HREICRBNEM U=, L EOFERNS Bao Hik, (KHED DBP X, HBHEIZHS
MIRTEREZAIZRI S Z S0, BV R URIIEE YT A7 4~ Bl O# & HEEE
DEE L BIT, BFERICEST X2 o 7 EDORBEZESE 5 ik LT,

c. HEMAIEMRDFE - MEDIH, FREF—X

iRt 13.5 H226 DBP %% (iR Wistar 7 ~ b~ 500mg/kg A5/ H Of O #%
5 ZRRME LT kx el olEZ » MR CUIHLIR) OAFM e & OV ka3 T
NHNTWD, DBP ZE& O LM 14.56 B2 4% 16 HET-HL
TRIRBEL 0 D7 < ZOBITIGES 15.56 AICHU RIRRFEL U 40% (KM, p<
0.001) 1Z72 0 | Jhlks 19.56 H TR (FEHPRIAEERL) &Rroltk, —HLT
AU, Make 21.56 H TxIHEEEL D 38%IKME. £ 6~15 H TIL 77~67%IKfE%
AL (WTE p<0.05) . ZOMOAEFEMIEO 7 AR b — A IhEHE 14.5~17.5
H CHERATRICEIZR S =78, B 19.5~21.5 A CTIZR D LN otz, £k
IZOWTIE, BEBEHEOMR ARSI T, SHREEE X OCT443 (R wpi e
(2881 & O'DMRT144 (HEOPEREFITHBL)  OFBLL OVHE R O B IE 23 50 2/ %

41 HEROFEMT 2. (2) @IZit#H

42 Heterogeneous nuclear Ribonucleoprotein A2/B1

43 Qctamer-binding Transcription factor3/4

44 Doublesex and MAB-3-Related Transcription factor 1
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LR BIZR SN TR Y, Jobling bl bD~—h—OME . b MR
HAREEE RIS A D L LTV 5 (Jobling et al. 2011)

— 5. PRI CTH D 3 Wil iED SD 7~ b ~® DBP (500 mg/kg KHE) DO
[Blf G X VMO T R b — 2L, #RIEERICEITE L7223y, &5 6 A%
FTHEThHoTZ L (p<0.05) HEIN TS (Alam et al. 2010a) .

d. HHEEEREORERELENFAH=RL

Zhu & (2009) KO'Liu & (2012) (4R SD 7 > & (£8f 10 L) O4THR 14
~18 HIZ DBP (750 mg/kg fAHE/H) &5 LU CEH LM (E% T H) ORET
e (BAMEIT 44~47%) ZHAWTHE Lz, Zhu HI1XT7 v & DR
PRI FZLR 10 JC & it IBEER B 10 PC TSI 381 285 PR A - & =
A, RIE FREAIBIER S X7 E 4k ONT (Bmp 4. Bmp7) . Y= 7~y
Ry 7 (Shh) . Xy F N1 (Ptehl) | F#ESFMARIEHN - (FGF) 8, 10 KT
r2 (Fgf8, Fgf10, Fgfr2) W NI b T v A7 4 — 2 v ZHIER Bl K O-prill (Teff 1.
TefBrilh) ® m-RNA BEKTRA L (W p<0.05) (Zhu et al. 2009)
e (Liu et al. 2012) TILRE FARICHOWT, GTIZBIT 5 AR KO FGF8 @
m-RNA K ONH 2 X7 OR O F IO MIE T TIEE D 43% DK F 2R LT
B, EHLIL, MREICRAIRET v Ra X 3R 1 Chbd FGF8 L7
Kua & ORI EAERN R S . DBP 12 & 4 Rl TR 7o S R CEE
TENZ LT LT D AREMEDN S 2D &fbim LT,

Zhang © (2011) [J4F4% SD 7 » K DIf4z 14~18 HIZ DBP (750 mg/kg K/
H) %5325 &, HIR 19 B OBERR I OERETHICB W T I T =0 KT U 2
— 7 U EREER T —E-3B (GSK-3B) 738> L. Phospho-GSK-3B K& UMZNIKF
kB2 L TWAZ EZRHLE (WTFhvd p<0.05) . 7ok, MEAR T CIXAETEAS
ORI T =2 LU G ORI BN/ > 72, Zhang 1%, DBP X, Wnt/p-
AT = REOIHENZ LY . T > N OHERRILD GT ORI E L KT T AIaetE %
RIB LTS, 2B, WEREDHEIBIED 41.3% 2 RE TN, 44.8% T (E BRSNS
AL, KETHRLEZ AGD OFEMENA SN TN,

Kim & (2010a) 1%, 44 SD 7 » R O4E4k 10~19 HIZ, DBP (0 (z—3i) |
250, 500, 700 mg/kg RE/H) Zi@fIFROEE L, i S =R EW % 1% 31
BIZHER L7, £ ORER, 700 mg/kg K&/ A BGRECRIE N (@D 47%) K&
OMERIE L (46%) 238N, DHT K O'T o i (4% 31 H) 234 B2
MLz (WFLh p<0.05) , 500 mg/kg (RE/H LA O G5 HECTEERE R T O ERo
® m-RNA FONF 2R DORBLOBEMA A BT (p<0.05) , etk
121 (BRE6 UL, JRiE FEOFMAN) | 700 mg/kg RE/H B HEE TN X TO
AR KO 2% 50 U &0 #—BDORELNRE LK TF L, EMEERE ERIZBT S
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SHH EHOAZRILTARBD bz, 7256, Jiang b (2011 #) (2 X D4R SD
7 v b ORE 12~18 H T? DBP (850 mg/kg KE/H) D% 5Tk, NLFE G TE
PIEHA LD 89.5%I2H b LTz, Z DR OB AL ClX AR (s 1. Shh K
Bmp 4 D m-RNA OFRBENMET L=,

Scarino & (2009) (%, Wistar 7 >~ b (#ff, £&#E 10 JT) O4EHR 12 H 5 HPE
#% 21 HIZDBP (0 (=—H) . 100 mg/kg (RE/H) ZfEO&5 L, HEREYE
A% 90 ACHIBR L. Bici (ERD ZH~7, MEMIRTZIR O/ & O B &I
KEFRRE & & G5HE (4 10 V8) OICAHERZEIT Do To by MO SRR (4% 6
JL) TiE, xPHREE & LB G EEOMBRFIE 2 B L ONRE THEm L., WNEETR L
72 (Wb p=0.05) , 7o, EEMlaOMaETEA T v 7 A (Ki-67 Bl
FaEIE) 23N L VB O BHEMESSE MR ET RA 388 L7 (O34 b p=0.05),
FEARIFTSI R AR E R — B (%55 I8) O43#TTid AR TN MMP 946 % > /X7 E D3 E
RO b (p=0.05) , ¥, [ UM V—TIZ KL 5 [R RGO 2
WwE (72 LHEEEEEA) 12T, JER Tl G- o IG Ve oo ks Bk BRAR
FE (AT 1« v el KEEE, MNG O HEL, RVEMRRE S oMM, JFASM
AR DAFET 2 FEHIE IS D) DA LT2H, 90 HidD AGD, #1737 A —
& =il ORI AR OREEE - i 1& S N AR REBUZZALIE A B 727> 7= (Scarano et
al. 2010) , —J7, MR TITRIBRREC LA HARMAED GE (p=0.05) ZR L72LL
Hh. IR 20 B O R EIFER ORIREL T RIRT AL, 1% 4 B O AGD R UFREFLEA, E
% 60~80 HIZI T D IFROFEMR BRI 2., BEEH, LH-FSH- v 27
2 MIEIREE ., IV R O B, MHEITE) R OBl alBRes R 512 L 2 21 kg4
HIVT, AR A X ITHERRII < Bl 72 2o 72 (Guerra et al. 2010)

e. BREBHRUVIELEREDREZEDIERAKFOE LD

AR~ ks ~0D DBP250~500 mg/kg AH/H Off O 512 L 0 FEE L ORE I
BIZBITHBAEA NV ADOFEER L L (Zhou et al. 2010, 2011)

7 v h~®O DBP #5102 X 0 f:ERZ I U TR IR & 2 WA e~ 42 7L 1 5 i
L72RZ OISR AMMICEER Q&R Lo~ v 2 2B W T, BRSO 7 R
= ZADEAE o 72 WO EEFEANE] (Boekelheide et al. 2009, Moody et al. 2013) |
AT 4 v e HlaOBREAR 2% R RKEEE O B (van den Driesche et al. 2012) |
MNG Ol (Scarano et al. 2010, 1) K& OVHISZAROFLFRE A D24l (Scarano et
al. 2010) 2ARE SN TS, TR b — 2D 2 fE 22 AEFE R RS K OF
AFERIR D3 L OEELE (Jobling et al. 2011) DHE S H 225, AFEAMILD TR h—

45 3 fHAEIHNE 2 BIZE L, BT OZ b T fiE

46 Matrix Metalloproteinases 9
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VADWEMERD - HE S H o7 (Alam et al. 2010a) , ZIUHIERET » F~D 100
~850 mg/kg IKE/H ., HAHYIZIE 500 mg/kg IKE/H OG5 RBRICB W THE I
2o ~ U ZADHE (Moody et al. 2013) 1344 4 H 25 500 mg/kg A E/H % 10 H
MG L EDORETH D,

Fo, HEEANE FHREZE L BOZET, ) IZOWT, Bk 2Rl
GIEMALIR T KON AR 72 EOFEBLIFTNCZ L6 O mRNA BEEOZ(L WA S 1
TW5, DBP OEHE G Tld, 10 mg/kg KHE/H &G TRELO (LN 5 LTz R
N& -7 (Bao et al. 2011, Moody et al. 2013) , &~ DBP #5121V
KE2 L TIRIESFLIR 2 282 L7238 1% 100~850 mg/kg A/ H O F i C 5
ST 5 (Zhu et al. 2009, Liu et al. 2012, Zhang et al. 2011, Jiang et al. 2011,
Kim et al. 2010a. Scarino et al. 2009, 2010) ,

7y h~ODBP#5IZLY, BEEZN LT, T v MZBWTAGD R X &
FEVEREH T IR EICIEDOREN R Z LTV 5 A (van den Driesche et al. 2012) | 47
THRETIH Sz S TRy, 05, A% 4 A BHELE TO DBP 1 ~500
mg/kg KE/H OR ARG XD i~ 7 22 AGD Efg RN b= ORENRDH U |
MM RT v Fer AAERICL 260 L STV 5 (Moody et al. 2013)

@ FEEBHOEE
a. [FomE~OEOKRSHER

4~6 DD SD 7 v b, TO 52~ v A, Dunkin-Hartley ;2 £/ >~ b KLY
DSN » U 7 oA A% —|ZDBP (2,000 mg/kg (K5/H) % 7~9 H[H5&HRE 0 $
L2 A, NAARZ =PI OBNTED RS O Mt B BICH BRI N A2 B,
Ty FEROELTE Y hTHE, 1FEAERTORME TN L, R & R EHm D o
OB LN, ~ T A TIHRERBIRFROAVPBE I, NDLAX —TiIxt
MREN & KR T X 52 ITBER SN0 > 7= (Gray et al. 1982) ., FET - HETH
LHHEY ¥ ~D DBP (400mg/kg (KHE/H) O N, BRI L ORER L 72 -
TG LR CORME IZEMEN A 51TV 5 (Higuchi et al. 2003)

F72. MBP Zlft7 v & (800 mg/kg AE/H) XIIHE N A HZ — (1,600 mg/kg
RE/H) 125 T 9 HEROEEGT 5L, 7 v N TIIEFTHME D 90%LL L2
FME LTS, NDAZ —TITBIERI 72 ZE M@0 2/7T PRIZE Uz (Gray et al. 1982)
ZOWEIZXT L Foster & (1983) &£, 7 v M UL A F —|{Z DBP X3 MBP
ZREAEGTLE WIS IS PERE T v 7 0 — iR S, IRPICER 1R
I SNV & E2L InvitrolZRB W T, /NEFRE YR — MZ X5 DBP
DK EEEITINLAZ —L T RTRIL-LTHY, —F, BRAETR—h
DB INT =L —BEEE, NAAX =KD H Ty O RREFFIICERIZE
WZ L aN (BRFEICEKY 2.2~6.51%) . DBP XX MBP #2 A& GHDONLAHZ
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—IZRIT DREHREEDO KR ANL, BRTOHEEAEE MBP RBENT v b L H72 5 nHE
MRHDHZ ETHALI D E LTS,

b. EfERBIEICLSE FERBEETIL

~ A, Ty MOt MEROKEO R %, wEA2T owiaE e L TR
i L. 5312 DBP 2 05 U CHREBMA OWRBEE(LRLAT v A RERKEEN
B TVWAH,

Micthell & (2012) IZIEFIZHE Lt MREREE (n=12. FIE 12~20 #) %
HEDEECD-1 X— R~ AOWEHE FICEEBME L-, BaE (6 #EFE) Fix
b FOHRIRIEEEZ T 57202 EICe MEEEIS S Fho e 285 L, KK 4
X% 21 HENZHE FICHEEE G, = —9h) . DBP X MBP (BERE, Wi
t, 500 mg/kg (AE/H) Z&E L7z, BB E LTT v MEIEKE (n=5~6. §h
W5 17.56 H) Z v, B 12 DBP (0. 500 mg/kg IAHE/H) ZBESHENS 4 HRE
B 5 Utz BAEHIRE TR 2 BN LR R, & MBS OAER (~80%)
F O e 7 B BTk R & DBP 23 RE & OIS A BEZE I e o T, 2.
PLFERBREE IO T A AAEIX 18 E O MIE T HRE K OME £ OFEEE & Calli S izn3,
b MEREEZ B LIZSE G HMIC )b 6T DBP &2 L 5 8T <,
MBP % # 5 L7-58 b RIS B I A b o 1o, XRIC T » MBI OB
TlX, DBP ##EIC L 2 EOREEEDOWD (p=0.003) IZ-END T GRREDIK
THRROHHIL, S HICERBREOREBMEL TlX. Cypllal )2 ¥ StAR ® m-RNA &
FEDSHIRREE XL VKT LTV /=, Micthell 5%, b FEIEK#~D DBP %% T,
7y NTHEUDIFEETAKRPELRDLDNAZ LITH Y Z o220 EfEim L T\ 5o,

Hegar & (2012) 1%, 5 £ & L THEDRUA Crl:NIH-Foxnlmu X— K | 47 (5%
BE7T~90) ZHW, 4T4E F344 7 » FOIER 16 H X(34ER C57BL/6NCrl = 7 A
OIEYR 15 HICEREL L 7R R 2 B T ICB M Lz, AEBE LI-mE G
HRE) (IR (2—2il) Z28%&5- L, AR ZBM Lom £ (BB 121
DBP (250, 500 mg/kg (AH/H) % 2 HM&E L7z, £72. & MEEKEE (n=26,
IEHE 10~23 1) 1%, 1 mm3 G712 U TR ZHE O EOBHIE M B LT,
KHBIZIZ B F %R (own control) %V, 5 EICITAEEE (=—2H) &5 L7,
FBREOME EICIE DBP (100, 250, 500 mg/kg (AHE/H) % 1~3 H M@ O#&
B L7, Wb B 24 B DG 2BMG L, Rk&ih 6 REfgIc B %
EUN LTRSS, Ty RO~ ZDBREEETIIWThoZBRTHL A

47

Z v M Xid~ T ZAORR IR A HEO A BALB/e X— K~ 2 (8~10 ) Z2fEE (KRES
Pt) ([ DBP (0. 250 mg/kg (AT/H) % 2 ARG L7256, At MNG/ESH KA
AT A RE mRNA BEZE(IIX—FT7 v NaEEE LESE LR UMSREZEZZ LM
fER ST 5 (Hegar et al. 2012)
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S (MNG) 25358 S v, s A~ AR 72 0 @ MNG ZassEin L
7= (WD p<0.05) , L, AT aA REROIHITT v MZoHE LT (500
mg/kg K/ B & G5REZIT D Cypl7al, Scarbl, Insul3 MO\ ex vivo DFEH T &
HEOFBERB) . £, v MEWERO REBEMAA (BRE6 0D 13 BREA .

250 mg/kg KE/H, 2 HE&GEEO A 97 ) TIXLZFEE T MNG 28 Sz
2 (p<0.05) . A7 A REGELF D m-RNA (CYP11A1, CYP17A1,. SCARBI,

STAR, INSULS3) RE\ZEHIZXD2ABRENIT N1,

c. BERBUDEEDELD

(T o ¥~ DBP %512 BT 2R EHEMEITT v F=EALEY P> T AT, N
DAL —IZIRF E A EFENZ LN ERHRE I TS (Gray et al. 1982)
—J. Ty MIBWTHEW B T —xEE 2 tro I, ME~045HE - FAEEME
MWAETHHE (100~500 mg/kg KH/H) (2L 0, FET oD 7 ORI H G
BAEGTeAMA~ORBENAE T, BIEHIO IS EER L 0 BRI DI 5
WZ EREHE X TVW D (Higuch et al. 2003) , F 7= SR IS & (1 mg/kg
RE/H) 2SO Lo~ T R, 7 v b RPN D 2 5
7z (Moody et al. 1013) , HiT#E SN IEERO BEBHEORA TIL, ~vU
AR O FOTARIZIDBPIZLDEEILT v MEEA LR ST2D, WTid
FEIZH MNG W#5E S T2 (Micthell et al. 2012, Hegar et al. 2012)

Qb= TR Y]

BB AWEDIEDICENAT 0T —F — b AREZr, LB A
T R R BRSNS T

~ 7 A Balb3T3 Mifia %, RHTEME(LRIEF(E T C DBP (KR IR : 0.0034
~0.082 uLDBP/mL) (Z 3 H &%, 4 8MEELZE 25 (HiaLEFR 96.3~
0.5%) . *H & TR E s AU A BRI A B 72 » - 72 (Barber et
al. 2000) ., 7ed. AENEMEALRAAE T COMBITFER STz,

©Z 0t
a. FRIFRILEDRADEE

in vitro B TlX, 7 v N NEAR GH3 Hla o FRIR AR VT AR EOHFEIZEI L
TDBP (10mM) £Ts (5nM) ®D 13%DiEMHEEZR L7z, 7. 50 mM @ DBP
I3HAFT 2 0.5 nM D Ts DiEME 50%BH5% L7~ (T-Screen iAB%) (Ghisari et al.
2009) . F7-. HFRIRARLVE VZEER- LR — 4 —# B8 A CV-1 fifa % v 7-#s
BiEMHAbRERTIX, Ts (1 nM) (T X 2855I DBP XX MBP (\Wivd 1
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~100 pM) IZ X VW EESN T, DBP XX MBP @ ICs (% 13.1 XiZ 2.77 uM T
-7-, (Shen et al. 2009) .

— . WOMWIEMEWED A7 JV—=7 L LT, D SD Z v kb (10 ##m) |
DBP (250~1,000 mg/kg {K&E/H) % 15 HREFRHIFEO&E L. JIELEPHL\JI/D&/(&%E
Az~ T= L Z A, 250 mg/kg A/ HLL EOFRERETME Ta DK T2, LV &
A&ED 500 mg/kg RHE/H UL EO®FGRETILE Ts DK TARO b7, Lo LI
FSH 2 5 0 FUR IR O At 8 & M OBt 72 Z281ki3 722> 7= (O’Connor et al.
2002, (8) @ b..Z T, LH, E2, FSH »Z& (kL& 5#) .

b. #EI)LFaA FRADEE

nvitroidBR ClX, DBP (1 mM) Iz F =2 A7 a2 10nM H£fEFFTE F LK
T FEEI 7 u Y —AD 11p-t Fafd v 27 n A RiiKkERSE 2 7 (118-HSD2)
EMEZAEICHE L, 11p-HSD2 (%795 ICs01X7 v h T 13.7uM, b b TIEFHLE
ZEVEH<<>1mM Tho7-, £7-. MBP 128 b LI HELZR S A 0v-> 72 (Zhao
et al. 2010) .

F72. 5EORED SD 7 » MZ DBP (250~2,000 mg/kg AH/H) % 30 HIH
sRlRE ARG Lo & 2 A, MiE T O 500 me/kg RE/ AL EOHRERET, M
g oL TF a4 RO EHY 1,000 mg/kg (KE/H VL EOREGREZAH B iz, FERT
1% 1,000 mg/kg KEE/H LL EO#F GEEIZHBWT 118-HSD1 K OWFE a /L F 21 K52
RO mRNA FEHAHINT 25— )7, StAR ® mRNABHENEAL L (Wb p
<0.05) . RIBOMHIERICKGICLIAERE(IZALDNRN ST, ZDHK, 15
HREMASET 5L 6O bITA LN 0 FEH 1L, DBP &&IC LV, bE
a)FaA FREENLTCTREANHESIN, ZEDKTT 25 EHEET 5 e
RIZLTCUW5 (Zhang et al. 2009a)

c. NILAFL YV —LIBRERFZAEA (PPAR) DiEMIE
Bility & (2004) 1%, 7 Z/VEEE /) = AT VT PPAR ® U > K& L THERET 5
EMERE L b s Z LD, invitro \ICB W TEBOTE 7 = 25 L0 PPAR
M CER 238~ 7-, ~ 7 AXidt k PPARa- LR — % —BIa 2 AL TE~ T A
3T3-L1 #fin & AW 7= dn 5 LRk I B\ VT, MBP (3~200 uM) #{Ef SH7=
& A, BETEMHAL O U 7R K O KBS (REEHRIC T 2550 1%
7 2 PPARa C 100 pM X T¥ 3.7 1%, & b PPARo T 200 uM ¥ (X 2.7 5T o 7=,
AR BT D PPARo OIEMHALEENEN X (MnOP=MINP) >MEHP >MBzP >
(MBP=MEP) THY», vV ALt FNTITREENRALIL, ¥~ T ADFFMERET
EMHE LS, BEGERELREI Lo, E6I2, 7 MPEHEEK FaO filgk e ~
JHE H 2k HepG2 iRl MBP (10~100 uM) Z{Ef &5 &, PPARo OIE)Ex
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FTHHT N CoAFFT 4 —FD m-RNA X, T v F FaO fifa oL ML 7~
(2.86~2.70 f#. p=0.05. / —W 71 v MEHT) .

d A42/R035 X

AR I 7 AZEY DBP I X B RAERECIVAF VY — ABFHIZEE T 51K
WAL E T TWD Z ERRESINTND,

ik C57 ~ 7 ADENE 7~ 9 HIZDBP (0 (4 VU —71#) . 50, 300 mg/kg &
H/H) ZER DGR 16 BICRHEMmIE, Fa Kk ORI D A # R e 2
7 AEHTDMT O T, & ORER, M GHEE b RHRME TONEET I 7 (Y >
AT ROT I ~a VBEY. GHERETIEA Y e, v ORBL) | 7
T UREREIE R (T~ VB O LA R L BREETCO T AR EY)
RF. T 72 " 2 ROFH T N ARAER G TIEST T o REN) |
TEERHY (LA, AT 7V R OT 7% ROEN, cisb5,8,11,14,17-
TA AP RZ T URED) RIEOMHEE COMRImEDE ((YeALr, AN
STV TNEI VRTINS Y. Er v S R
m, mHEFETIIE e 7V I OB ITREZ N (p<0.05) A b,
FHF DI IROMBRED E RN B L B LT RHEO 317 X 7 B i), Bt
fE bR DIREL N OVSTER 72 iR e~ D BN Eg i 1 23 DBP OEAFICE £ b
ZEEHLMNILIZE LTS (Xiaetal. 2011)

van Ravenzwaay & (2010) (% Wistar 7 v b (M, 9~11 i@#s) ~ DBP (150,
1,000, 7,000 ppm) % 28 ARG L, &7 v bOIMFES 7L X 2R e
7 A&, BETIX, 7,000 ppm $ 58 CTRIEEHM 238 FEH 47 fEICA L (Y
neFE, JE 41 ) 3BV | 1,000 ppm & 5HETEEDIEFI1255< 72V | 150 ppm
BHBIZE > TEMTFREROZ LWELOR L 72 o7-, METIX, 7,000 ppm #%5-
BEC 238 FEM 12FE (N6 HE, b 6FE) NE{LL=DAT, 1,000 ppm £ 5-5%
TEENR I E Y . 150 ppm B HRETE HIZBM b L 72 -7, van
Ravenzwaay Hld, ZDAXARB I 7 ADO—FULT TITHENL L=~V A F o — A
HFEIZ BT Db DR —2 & L —F L, HED 7,000 ppm $ 58 TH S 17 ik
® PCoA AL L~ /L DEINZ X > CEAMITHND E LTS,

e. TNDih
1D Pzh:Sfis 7 & 48 (fff, 20 Pt 49, 8 Hikh) (2. DBP (0 (VY —7) . 500,
2,000 mg/kg A E/A]) OiEfIFRO®KE (3[EAE) Z. BB A 7 V2R hiz

48
49

TU N7 Ly RO
BRI W T2 HEEV Y DFEZ2 D7y, —HES T2 OBEMWIEUIZR D ARE S TR0,
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% 8 WMATV, BG4 1 VLIt U CHEALE O 2 L2 AR/ L7z, & HICBHR o 1/4
(10 VT) DOMEH 5157 IR 8 % 8 i ik TR H B G-HER L2 Q8! L7z, Bt ork
D 34 (30 VL) DA HEERTHIZH EUIB L CTHRIBZ T2, AR A
BHIZ X DT A BN Do T, 1/4 (10 V8) OMEADSHPE L7z REMICIL, Wi
BT (1% 2~5 HN) 72 R E ORECR R B 50034 Hiv, BAIRD
7z (p<0.01) , £70, KHER G TITMEDSHEDIZIZ 1/2 (36 : 64) THEN,
JEBH LI 2.6 H OB A LT (p<0.01) . F-EmHERGRECIX., HE (8 )
I FIEEROF RN M L 72 (p<0.001) . 2B, Hil, BEmonFhosg
BT HZIREENR IR IROAIFITHR GO LT, FE B, Ko DBP
FREEZ X0 IIREM OMEEL O D> < L, MEVR BN O MR D FEIE K OVE IR B D FE
FOEOENME TIN5 &l Z S reEtEnr &5 & LT5s (Dobrzynska et al.
2011) , AERTIL DBP 235 STz Fo DA RICET 57— % L O Fo D
# FYIBHRE & BRI MEREDIRE » 3 1 FiENTEE STy, 72, Fi TS
TR B OWTHBALOEFH BRI TV ek 9 Th b,

3. ErIZBITHEE

(1) &HsEhk

IPCS 235/ H L T\ 5% Sandmeyer & Kirwin(1981) (2 X 23 BIOHENH 5,
23 WO BIEGE 2 DBP 10 g #fAfk L= & 2 A, @O, IEE L)
DENOH, TR, HORAERIE, MR, BRLOEREN A D, RITEBEA
2L, ISR TEEORMER KL VA MERD G E4v, TRRE DT o U BEHE & % 1
o7, 2O D BITRA IR L, —H&IZEmk Lz (IPCS 1997) .

(2) ERMRVEEHZE
D BERSE

Pan & (2006) %, HEIZHBWT, DBP X OXDEHP % A[#FIAHH LT\ 5
PVC 7o —V o F8GETYC, RIEHEME Y A OW AIZ LY DBP KT
DEHP (& L= B #E 74 4 (BER) &, Tk OEERNEZ~ v F S8
eSO BT EE 63 4 GEERBHE) [T HOWTHBIIHHE %2 3 L7, DBP
} O*DEHP O T 5 MBP &Y MEHP OJRFEE & ZFHEE S LT, I
hooddR/LE (FSH, LH, T A b 27> (fT) . E2) & OBBRAFHRS
N, ZORER., BRBEIEIIERFBRCILA, R MBP R E O KM EEMEDK 5 1%
E< (644.3 %1 129.6 ug/g Cr. p<0.001) . —J5. IMIET T O FEIE MK
otz (8.4 % 9.7ng/dL, p=0.019) , F7=, BTEEEZOWT, 4l & GEOA B

S0 SIRBED VIR EN G, T OFEHERZAED 2 5% 78 L5 W IR O R E O )
83



THIIE L7 fRAHBE /0 HT T . MBP 1T AT R & A ORI (r=-0.253,p=0.03)
25, LHAT L IZIEOFE (r=0.216, p=0.034) 2338 Siv, FE# T L7 ERBF
SHTTH TIREDO THIZA BERADREFRE (p<0.05) h-x7-, 2B, RF
MEHP B & | BEHEOKMELEDO TR AREICE P> T,

Q@ BHOEERICHT HHE
a. BEFN\NSGA—H—

HEDF > Tik, DBP OZBEEROEIZHEE KIFTZ ENMmb TV 5D,
t MZBWT, DBP OFFEHEE & L TREMW CTH 5 MBP OJRFRES DBP Off
THREZ RO, AT A—2— (FiRE. FHRE. B SR B 1rPEE)
& OBEMENTH RSN TN D,

Duty & (2003) 1%, 2000~2001 I AEFER Z 22 LT > T D B S— |
F—143 A ERRIT, 7 ZNVEET AT VR 8 D JR PR E & RSHR T ORGFIREE.
FE TEENE K O T IHE & OBEMEIZ DUV T T2, B, AR K O <3
BLlza P AT v 7 EIRSHTOFRER, LEM TS OJRH MBP 2 23l (16.2
ng/mL) £V EWEET, WHO (1999) OWHkIEE~ =2 7 /L OBMEE 51 (LA
HO@TIX 'ZHE] &), ) RO FEEREZ22BEN0 2.4 1% (95%CI=
1.1~5.0) &72 0 ZRERMOBFIRE I FIEFREERE R4y AU AR
TIE WA IME A 23 A 57 (OR (95%CI) =2.4 (0.8~7.2) X% 1.7 (0.8~
3.9 ) . £/, MBPRED =L O3 5, SIREART O - iE8h2E X
TR FIREE & 72 B XHEINC . BRIGERA A B 7 (p for trend=0.02 3|3
0.07) , 7o, JRH MBzP RE DMK T o FRENSRERFK o4 v X
BEIMz b/ B2 HERNER H - 72, Hauser H (2006) 1%, ZOFREZ LKL,
2000~2004 SR ARIARR =2 LTz v TV O F ik — hF—463 4 (20~54 i%)
D 5 HATEEE ZBR\NT- 448 4 521THON T, AERG, R R K O G L 7= o
VAT 4y T ERST EAT oo, FORER, FREMIE LR MBP RE (i
17.7ng/mL) OHENIIK L, SRREREORB FIRE L5 RO FEER L 25 Y
A7 VI ERISER Lo T Uz (58 1 WIS RT3 25 2. 3. 4 WU fE
® OR (95%CI) =3.1 (1.2~8.1) . 2.5 (0.9~6.7) . 3.3 (1.2~8.5) .| p for trend
=0.04 X O*OR (95%CI) =1.0, 1.5 (0.8~2.6) . 1.5 (0.8~2.6) . 1.8 (1.1~

51 WHO laboratory manual for the examination of human semen and spermcervical mucus
interaction. Fourth edition. World Health Organization. Cambridge : University Press,
1999 , ZMfE & L TR FIETFR=50%LL b EFRE =20x106/mL DL F 1 IEHTEREER=4%
LEAHOWSEN TS, ARHAETIE, SRECRIG O EBZR 63 fi, 15 22 i U5+
IEWIERER 39 flaGle (BRIELL T DO/NT XA —F — 2 EEFOFHMEH )

52 S HEA O FE 1 IEBNE 60 fi], K TIRE 212 &5 Te (SRELLT D/3T X — X — & KRy
DEMEHD)

84



3.2) . pfortrend=0.04) . 7235, MBzP & D & WU ARE & K IR NS Rl
il & 72D U AT BN BN RE S vz, —J7. MEP, MMP & O DEHP {%
R RN T A= — L OENII AR TIX R0 o072, 72355, Hauser 6

(2007) 1ZZ DEMD 379 L DOFEFZHANWTa A v M7 vt A 2 Ehi L, FEfi KO
WM G U CEMIROMNT L2 . A IE L7= R 5 MBP 325 0 U457 4 P

(IQR) DEIMNIZ% L, DNA tail (%) 728 1.63% (95%CI=0.20~3.08) HL 7=,
Wirth & (2008) |2 X% PsHETIX, RKEI T MOREY YV = 7 5
B TND P~ h—45 % (¥ 34.8 %) & xRIT, BFRD 7 X LT A
T VRGN 8 DR L K5 1 IRE . EE) R L O R HE & DR 2 G~ T
%, DBP R & LT, MBP & MiBP (4 : 24.7 & 5.8 pug/l) #HIEL. %
DEFHE BRBIEE L Lc, Fin, SE, NEETHELLZEe VAT 4 v 7 =G
ST ORGSR, DBP AU R TR E O RAE 2 5810 U THg T % & | ARIRERES K
LR ERC BT DM FIRE, W EERE IR EFE R =R SRR & 725
F v X (0.5, 0.8 % 1N3.3) ITAETITARoT,

—Ji. AU xz—F 2B\ T, Jonsson 5 (2005) 1. HEAIRIFEEZ -0 18
~21 D T 234 4 & KB 7 X NEET AT VARG 5 FED JRPIRE & A4S~ —
J— & ORI OV CREBIIIE 21T o 72, A~ —h—L LT, FikE., e
JE | K FIEEIWE & W o TR N T A —F—DIEMN, K7 a~F Utk iR
K LRI IERE D A L~ — D —, i OMERLVE 2 (FSH, LH, A /LvE
VREG 7 m7 U (SHBG) . T, E2, A b B) REZHE LA, JRF
MBP ¥ 12 L B EMUANEE (>36.3 nmol/mmol Cr) & RIRMUASNEE (£12.4
nmol/mmol Cr) O TH 4G~ — T — OB FIIAE EEN o T, 77
B, MEP O & EER CIX, EEIWERE 150, FEESMMRE 2o 880 & O i
LH EE DK FRA LT,

F*7-. Toshima » (2012) 1% 2010 HICH R CREMKEEZZZ L= 0 v 7LD
B = F—424 (CFE¥36.85%) #xRE LT-lEEIT- 70, EREIFSH O
. MR L LEMIE L2 R MBP B (9l 65.7 ng/mL) ORIZHER
Bz B U722y fRElRfREiIETdh -7z (p<0.05) .

HEEE TR D ZOOMBRIFHE D HE ST\ 5, Liu 5 (2012) 1%, 2009
~2010 FFICARIEZ M A LT=H v SV DB — N F—97 4 () 31.5 F) 53
D7 ZNVEET AT ARG 6 FEDJR PR &I, R IR, @SR K O
TIEE) T A —F — L OR#EZR T, TORR, MBP O AR v RMRAEOJREE (F
Jefif 14.2 pglg Cr) O 1 =Bk 5, 5 2 KOE 3 =i DS BB
EIR DR FIREED, Flin, BMI, ZEBRIIRM], WU OE Ciise L= 4 v X,

53 ZIREAT O T EB=R 11 plz & e
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6.8 (95%CI=0.6~75.3) K&T*12.0 (95%CI=1.01~143) THVH., T<HVHE
RIGBRD &> 7= (p for trend=0.05) , —77, Han & (2013) (%, WIREM OVE
FEIZBE T B B DI 20~40 % (¥ 32 %) O —fixH1E 232 412>\ T, MBP,
MEP kT MEHP OJRHJREE EAGHRE, FORE, EBER, FFEFE M, I
Broazy N7 vEAfERLOME R VE S RE & OBLEZ T2, £ OfG
R, AETITARWA, K MBP EE2HRE (23.83 pg/g Cr) K0 mWEETIL,
RDERIZEE A, 23 40X 108/mL & DK< 72 28 F 008 1.97 175 (Ffin & ZEBKH
i ClEE, 95%CI=0.97~4.03) H-o7-, LorL, O 7 X NVEERE ) 2 AT VHE
W, FOMODOT L RRA b ERREREBEIZIA LN o7,

R TN D7 ZNBT ATV (VAT K) LR RT A —F—D
HARHE SN TWD, Zhang & (2006) 723, HE EEEFED 52 4 (23~48 %)
BB ELTCHELEZE Z A, KT DBP 2E (n=37. V#E 0.16 mg/L) (%,
FEWRALIRER & IEOFB] (p=0.003) 723, Kk & ADOFE (p=0.020) 1D 5
ni-, o8, WL DEHP, DEP & & EICFHBI LT,

Pant & (2008) (%, A > RORBEFE L OE O 2 B (21~40 %) >
ODIFR AL, /X— N — DI RIRIARCZ R EE OB BN E ST LT
FErTRERE (100 44) & ARULRE (200 44) ZHEE L7z, ZORER. i+ o DBP i
FE (F¥) pg/mL=£SD pg/mL) 1XE I EFVERAR & F IO\ T 2 TaeRE (2
K8 0.18£0.03, #BTiHE 0.630.10) K 0 ANEERE (BATES 1.10+0.16, #iHiHE 1.65
+0.22) OFNEPoT= (WOFhRE p<0.05) o 2. iR DBP BE,
T DY R OGER) R & (X B OFERE, DNA Wi b & OVEPERR SR FE & 13 1E O FHBE 23 A
57 (r=10.18~0.20]. p<0.05) . £7-. Pant & (2011) 2k 5., ZH TE
D 654, FETEEIPED 65 4 M OZHREESI DB 5 50 4 DFHME (21~40 1%) % %t
Gl LA TIL, 28 HER O FBIERICE W T, IR DBP RE L1
EENR & ORICAOMBEN R ENTE (r=—0.25 X TU'—0.20, Wi p<0.01)
invitrolZ T, ZOREIZBIT S &EIEE (13.5 pg/mL) Ll =0 DBP Z K112 %
B ST & A R TEEERED R 12 R0 b 'R QR RMK I A BICIK
FL. &ERED 10 5% 96 R iR Lo RECIlamrE (R 42%) BAabh
7=,

54 Han % WHO (1999) OZMEZERF L TWA N, K -IRE =40 X 108/mL UL I, K7 Ef)
HF=A+B=50% X% A=25% (A:E i uiEENRE 1. BAGHEFTEEISE 1) KO o B%E=15%
BN TV 5,
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b. HRILEIADEE

Duty & (2005a) (. 19994F~2003F |2~V F = —F& v Y OREIFHEE TR
72954 D B (18~545k%) DR K LA Z AV, 7 Z Vg 257 VAR HHY
DORPEE & R (FSH, LH., SHBG. TR U b EVB) OEE|C
DWTHHAE L7z, Flin, BMIKL QML EREURFZ] TRl U 7= 8B Rlm AT OFE R, b
FAIE L7 R MBPEE (b 9l16.2 ng/mL) & A > b U BIEE L DOICIEDHE
A A H Y, WAL O KT 514 B B UBREEOHEM (7.33 pg/mL

(95% CI =—0.55~15.2 pg/mL, p=0.07) ) [T R[ED4.8% (95%CI=0~10)
A L=, 728, JRTMBzPEE L FSHEE ICIIAERAOHERH 7=, X
5%, MBPiZt/v b UHIIREMES M STV, MEFRLVE L BREIXI TS
TeB—r (A e ErBEA, FSHEN) TE(LET, AFZAR L0, BiE
DOV IELIZED DA E L TWD, ZDkiH & LT, Meeker > (2009a) 13,
4254, (18~55m%) DOV TN Zxtges L, MEFRNLVECE2, 70T 7 F v %iB
MUTERE AT > 72, IRPMBPIRE (CLEMEZOFRAEL7.7 ng/mL) 1L,
THNOLEERBEEIIALN N> T-, 2B, ZORETIE, RPMEHPREE LT
E2iREOMICH B /R ADBEN A LT,

F72. JonssonH (2005) (ZXD, AT =—TFT L D18~215k D FH 2344 & x5
& L7-BEWTRYFRA Cld, MBPORHIRE CRATIEF RAIET8 ng/mL) & ifiif R
Nty (FSH, LH, SHBG. T. E2, 1 b v VB) EBEICHZRMEEXA S
molz, 72¥, [FRFIZHENE U7 RPMEPHR EIZMyELHOAIZE#E Lz ((2) @ b,
KT/ T A= —5 L OBMRZFLED)

Main & (2006) (%X, 7o ~—27 KO7 4 7> KD 1997~2001 F D= E G R
BT DR E 2k — MR (EEREREI 62 4, @EFHI684) Itk W\, H
PE1~3 DPHRBRICRFL AL, ZOY TV HO 6 DT X NVEEE ) = AT )Lk
EZHT LT, [FIRFIS, T4% O BIR (T 9fE 3.01 2~Hiiis) 2> HEHR L7z g3 o
TNk aF Khae ey, SHBG, TEKOf ey BA2HIE L, &F% MBP
TEEE DRI 9.6 pg/L (#iPH 0.6~10,900 pg/L) T - 7=, F:FLH MBP JE & |
MmiE+ o SHBG, LHAT tkE ED, T L ADOR#E D H ~7= (p=0.01, 0.006 &
0.033) . ZDIENDO T ZNLEETE ) T ATV FREEREMRH Y . —EiTAE 7R
HWAR Lz, B, WO 7 X VERTE ) T A7 VRE LERER & OREIIEE
TlX o7,

c. &H

REFEDEENZHONTZEZ LT BHEMOW L 200 (Hauser et al. 2006,
Liu et al. 2012) TR MBP 2 &G IR 08 TiEE) 3% & ORI A &Kot
D& HADEHENED N TWAH—F, BN, HHVITEOREENH D &
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% (Wirth et al. 2008, Toshima et al. 2012) HH->7-, —REM DA TIX
B 720y, BOBEOHERINH > THLAEIZIZE L) -7 (Jonsson et al.
2005, Han et al. 2013) .

o, RV 7D DBP IRE LT /NT A—2— L OMICEENR AT
W52 (Zhang et al. 2006, Pant et al. 2008, 2011) . 5+ DBP ¥ )N &%
OIE L L CHEYINE D DOFHIAMETH D B2 bND, £, invitroT —
% (Pant et al. 2011) 2251, BE L 72 ORK Y~ 7 /VICERESR A HIRA LT
DBP |2 L o> TH 0B Z =T TV D A[EEE S B ETE R0,

M HPERVE DI OWN TR, RABYETIIRT MBP RE i1 b B
> BIZIEDBEMEA A H L7228 (Duty et al. 2005a) | #e# S CIEA~7=MhEdR L
VO APRE & A EZRBEEIXA LN o7 (Meeker et al. 2009a, Jonnson
et al. 2005) , 72, Main & (2006) 1%, FEHORFF O MBP EE L HE HD
MyFH T & OMICADOREESE, (T oWBOT —& SFET DR VE - DR
KON, TENEZREOHTG LEETE WD, HAERIEZOH LD 7 & VEE
TATNVERFTIIKLTE FOT AT 1 v e MlaOFEE L HEREITNESS Td 2 Retk
MEZBINDELTWND,

@ HMDEHBERICxT HEE

PR MBP J& £} QML DBP R 2 BERFEEE & LT, 5 NIRESE Oy ANEHE
B IEHRHI M OB SE A~ DB N5 T\ 5,

a. FENEE. FTEME. SEMEMEINREERE

Itoh & (2009) X, HARIZEW T, NEFEFRIZHKEE L7-BE %2 % 80 4 (stage
0~1, A 32 i) KO- ENIRIE 57 4 (stage IT~IV, H9fE 33 5%) (Z04F
NEREsE 2 W BT CER I L 7= R R | 7 # A= 2 T AR FE & -5 PNIBAE 0 B
FRA Tz, XHEEO R+ MBP = O H 9 43.3 pg/g Cr GEFIRE : 47.6 pg/g Cr)
TREBIREZ ZREC 0 TR L7223, IRIREEREIZ0H T 2 iR BERE D 1= NIBE D A
v ZEEINTAE T3 o 7o (ARRE W, RIEOA T (n=122) L7 OR=1.14,
95%CI=0.54~2.39) ., F£7-. JR¥ MBP EE & ENBIEDOEERE & D] (stage
O~IV 2T TOHERIR) ICERIZA NIRRT,

KETIE Weuve H (2010) 725, EREFREHRE (NHANES) (1999~2004)
2SI LTz 20~54 D4tk 1,227 ZI2OWT, FENRE T 5 iIE L 2k S
NIl End D EHE LIcth e ENDSNOLYEDRF 7 2 Vg 27 ARG
TREZ L, WREE L OBEEZ TR, 7 LT F = U RIE% O KM% R MBP
AL, FENBEOLZME (n=87, 7T%) . FEBEOLME (n=151, 12%) KW
FNLS DL (n=1,020) T 28.9, 27.1 KT 25.5 uglg Cr TH -7z, Filin, ANFE,
WIS L OBIEDOITYR - IR TR L7z P AT ¢ v 7 [BlR T OfE R, IR
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H MBP B & 2 e WU AiEED FAL 3 BEAFHI 2 7B PNIBRE UL 15 i IE
DFy RFAE TP, WMEBZEDOETGEOHR, v X 1.71 (95%
CI=1.07~2.75) LML, AECTH -7,

A2 RIZBWT, Reddy 5 (2006) %, 1= WNIEEZ FFORIEO &M 49 4 (iE
BIRE) L. JEFIRE L Tz~ v F I, FENBE TIXVS, IPEREE, 5
ESE DARIED 4otk 38 4 RHBEE D) KON, HNIBYE 2 & 2 Ofth ol AFHE
IR DR ST et 21 4 GHIREE 1) x5 & LT, 5 NIRE &
5 DBP R E OB #E 230~ 7-, Mgy > 7 AN IR ST, EFIREO Mo
&9 DBP 2 (0.44+0.41 pg/mL) 13, FEABYE CIERWiot: & i35 &
BEICEN->T- GHHEEET: 0.08+0.14 pg/mL, p<0.0001 M OSHEREIL : 0.15
+SD 0.21 pg/mL, p=0.004) , £7-. DBP 2% & +~ENIFE DO EEE (rAFS stage
I~1V) ORIZIE, AEZRMWIEOFHEB] (r=0.73, p<0.0001) 23dH -7z, [FIKFIZ
4 7= BBP, DEHP K& DNOP (2 % Rk 72 B A ER O H A7z,

Fo, PEOPFHETIL, ZERMEINEIEFER (PCOS) BH 18 4 (1) 25 %)
DOIfiE T DBP #EN, Fliicd~ v F &7 PCOS M OE NEE TidZe s, §i
BIREESCEBRNBAEILEIC LD NELM: 16 4 GIBREE, ¥ 27.745%) LV LA R
2@ T2 (F¥ 0.53 %f 0.41 pg/mL | p=0.027) ., £ 7=, MiEH DEP £ 1 PCOS
BEFO T REN->T7- Xuetal 2011) .

b. IEIREAR. RE

Meeker & (2009b) 1%, AF T a5 AR — FNEFIXBAUFIE T, 4
BB =W L2 R O 7 VR 2T )L EE TR O BZR Z TR T\ 5,
3T AN T Lo FERE (30 4) LHMEERE (30 44) DR MBP D H{a
VEEA T 2 L RERO L R E 72 (89.9 %f 38.1 pg/L, p=0.005) , F
7= BUMEZERSPHBE TR L= P 2T ¢ v 7 [EIRSHTTlE, JRY MBP
DSHIME X0 mOBER, RRE L D ARWERICR LT, BEEDO Ay XS 10.7 (95%
Cl=2.4~474) &L, WEXIZ VT F=UMERLAETH-7- (OR (95%
CI) =4.5 (1.2~16.6) Xi%54 (1.5~19.3) ) ,

—F, ma—ad— 7\ ZEETIOIRTNO RS REa R — b 352 M Tk, R
DR = HNCEREL L 72 R MBP 2 L AR & ORI A E 72 BE 3 /e 0 -
72, 72%. DEHP Ui, MEP O JRHPIRE L ARRBIFICA B2 EOREN & -
7= (Wolff et al. 2008) . & 52, HAOREH & HAEN 149 MORETH, Bl
JR MBP ¥R & ARRHI & OFICH BB X720 > 7= (Suzuki et al. 2010)

F7-. Toft 5 (2012) 1%, WIEHEIEZ 1992~1994 F (2B L=, T ~—27 D
T TNDLME 128 Z1ITOWT, e HREFIH 205 10 HRIZERI L7 AR v MR
7 Z T AT VRE) 6 FEZRIE L, ke & OBEIZOWTHA L7, MBP
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DPRPIREEIT, VEPERE 48 44 25 -1 255 ng/mL, A2 HIZERE 80 4 73145 226 ng/mL
T, MEFFERAEAEITR DTz, 72k, R MEHP REN G 705 LIRED A v
XA BT LT,

c. TN

Lépez-Carrillo & (2010) (%At A &3 2 ZfEET D LT, 2007~2008 4FEIZHL
& W SITIEBIRE 233 4 (1Y 534 %) &4EME~ v F SRR 221 4

(¥ 53.8 %) 12 & DIAERIXIRRIFZE A Sk L 7=, TRHRBRAMGRTO FRIR > 9 A
D7 XN AT ARG EE S HIE S v, I & OB~ 7=, MBP ®
PR FR R BE D S AnT S8 | 3o REE O 7 DMEBIREIC LR CTHEICE o 7o, XTRREEO R
MBP REO =i 2% REROEREZ ST, U A7 ER (Fln, F1FE,
TRPEMIE K OBHRCIRRE) M OMthod 7 Z Vg A 7 VARG X B 55#E 2 R L C Lt
W3 5L, AEOA y AHLHERIGEFRICAE BRI o 7o, b, D
A R, JRH MEP JBEREWW B L, MBzP & O MCPP O JR RN E W &
B Uiz,

7 B NERET AT VR EPERGZES LT, Colon & (2000) X7'=/ FVU 2D
W 2 R AFERERE (414, F¥ 31 A, FIE 20 A #h) & xRt

(8544, ¥ 70 7~ Hili, Ol 46 22 H ) & Lo, RIEHEBE 28 4Ol
BEND 7 HZ NV AT VAN ERE CHRIE S, 20955 DBP X 194056 15~
276 u g/L O TR S vz, SREEX 7 405 12 DEHP 2 S =23,
DBP i3t s ool o, fHx 0¥ O DEHP & DBP R B EMEIL R
<, HFEOBEBRLRD LT LT D,

£7-. Adibi & (2010) (X7 ZLVEET AT LR & R OSBRSS L ORI
AT, IBRABIERTT VA O THAT LIRS, KE A 54 4 OIEIRS — 4
DO MBP BE (%) 34.6 ng/mL) 23@EWVNE Y, MO SR L % Mk
T 5B 3 T BORBENMEN -T2 (p=0.05) , 7235, [FRIFFZHH~7= DEHP
Y. MiBP, MBzP OJRHRE & & RERRBEEN H o7, £7-, MBP JREDOHMIC
fE5 . AT aA RARICBET 2851 4 7 56D H O HEMGERIZ, U TR O
vaERLTe (pfor trend=0.001) .

d F&oH
WL S BT CTd 573 MBP OJRHFIRE & 15 NIFE DO RIESCEIEE & O
RN E 2B T H e STy (Ttoh et al. 2009, Weuve et al. 2010) . IfiH

55 PPARy. FHEIERAVKZEZREEILT (ARR) KOt MEEME T R ho v @E@st (HCG)
56 CYP19. 178-KEE(L AT v A RUKB#HELZEL T (178-HSD) . P450 =2 L A7 1 — L8]
WrlsE s 7 (P460sce) . 3+ 7 v A P450 1B1 &5 1 (CYP1BI)

90



DBP R & 7= NEE & ORI IED B # 23 S 1TV % 2% (Reddy et al. 2006) .
A O DBP RENZRFRIREE & L TN E 9 o, RNEIREDBLE ) S OREIN 0
B CThb, £, WmORFP MBPEE L RED Y 27 & ORICERE#E DN 6 v T-#H
% (Meeker et al. 2009b) 723 5 —J7, MEURWIFSCTREED Y A 7 L IZESE#E L7pu &
T5HELH D (Wolff et al. 2008, Suzuki et al. 2010, Toft et al. 2012) ,

@ BHEORBLROENE - REICHT H2E. FELOMBITHHE

t FOHAERTIORERORY T thD 7 Z R AT VA EE 2 fafE & L
T, HAERTDO 7 XNV AT )VERTRIZ X 5 AT RO, MR8 B ~D
RXHENTWD, F7z, Mk (BRI, P F. FRPEO 7 Z gz 27 1A~
# & OBEOTE BTl TN D,
a. HERD A, HERFOEHEY A X

Swan & (2005) 1%, KEIZEBT AR aR— MIBWNT, HAEBE (n=85,
¥ 12.6 A i) O AGD & YR 28.3 B OREE O RV 7 L (1999~2002
BIZEHE) O 7 ZNVEBET AT VMR & O L2 ~7-, MBP X 96.5% D%
B &, BYOER CHIIE L7z B o o5 %, R+ MBP #EE & AGI

(AGD % AGD JIERD B IR OKE Chr L7512, mm/kg) & ORIZEDFE

(p=0.031) »R&ENTz, £, AGL BMFEE D FHIL 72 AGL D 25 /X—k 7 A
JUAELLF @ Short £ (n=25) . 75 /X—& ¥ A WVELL LD Long #f (n=17) KO
Z O E O Intermediate (n=43) (ZX4 L7285A OREBIO R MBP 25 D8
il (PofE) X, EE 38.7 (24.5) | 13.1 (11.5) K1r22.2 (13.1) ng/mL
Thote, I, JRH MBP RE O RARIU NI iR U, e MU AEE T AGI
MRS FYFNTTFH SN AME L 0 EL 255604 v XHlE 10.2 (95%
CI=2.5~42.2) TH->7-, MEP, MBzP } O MiBP |Z % [FIEE72 B A3 A &5 7=,
FEFELIF BRELNVO T XA AT VX D HARRZEIL, & b OB
BOREICAEREBEHEZ DAREMENDH D E VI ERA KR ESND E LT,

e Tlx, 106 HOREBL-FH IR~ Tt g ai kL, B CEE 12.8 22Al) @
AGD & SEAEIE 28.6 HEF O REBLOSR T 7 H VER T AT VIR L OB A A LT,
ZDREF. Fln & CDC IZ X B F M BIERIFEE A S KB S— 2 A L
THIE L72FIRET MCHED &, MBP & AGD & ORICADBERA 5N

(p=0.049) . JRIEEDWNNEPHO EFHI264 5 AGD (FH9-fE 70.2 mm) O
HEEEALRIT-3.2% TH>7-, LD, MEP XX DEHP fU##% & AGD M AR
WL, £, FELOFIMEAREDO X— L A N6 THI LT AGD i & SE3
En7E (%) 1Tk, Ffr25 /83—t %A /LD longer AGD Bt (26 4) . Ffir
25 /N—t > Z A )LD shorter AGD #f (29 &) KOO H D intermediate AGD
B (514) ITX4d 5 &, MBP ORHIREDOKMEHME (FR4E) 1XZ2nZh,
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12.6 (11.4) . 24.0 (26.4) K112.1 (14.2) ng/mL TH -7, 2. MEP K
DEHP X##)1% shorter AGD ££D 573 longer AGD B L Y SERI IR IR EE AN 5
<V Ee, BEESNIFBRO TEA2LMHEE L7 (Swan 2008) .

B TiE. Huang & (2009) 7% 2005~2006 4E DA 23\ TRER & #r4E R 64
f (B 334, LR 314) IZHoWT, HIRFE—HORB DR K OF KT D7 Z
MR 2T VARBEE (MEHP, MBP, MEP) &, #iAlRoHAR O E, K
FRLOAGD & OR#HZFHR TN D, £ TORKOEKRF 25 MBP 236 H S,
J VT F = UHERORPIRE L KPR EICH B R EOHBENRED b,
MBP EE o ffiix, R T4 78.0 ng/mL, BIE 79.6 ng/mL., F/KHF TR
85.5 ng/mL, %2 81.3ng/mL ToH->7-, MBP OF/KHFIRED Il 2Lz, #r
AR iR ERE (PRl - &2 104 ng/mL, %2 98.7 ng/mL) &IKEERE (i
fifi : % 67 ng/mL, B 63.8 ng/mL) (23Tl L7z& 2 A, LIRTIE &
IREREDMRIRERE & LT HAROKREL OFENRKE < (p=0.031 %11 0.018) .
AGD (p=0.024) K, AGD ZAEIIHE TR LZHEE (AGI-W X% AGI-L)

(p=0.007 1% 0.008) M- 7275, BR TIN5 OFEEICEM CTHER A
HONIRnoTo, ETMIEEUROTICL D &, IR (294) Tit, ¥k+ MBP
AL AGI-W XUZ AGI-L & OICADBEERSH 7= (WThvd p<0.05) 23, R
YRR LT ADOBEIIABEICEL R o T, B, KR TIE¥Akd o MEHP &
AGI-L O AGI-W ORICADOBEN S - 7=,

Suzuki & (2012) 1%, HARANORHE EFAEBIR 111 leaxt5 L L& EZT-
72o MBP 1%, #ik 9~4038 (F¥) 29 ) OAKRy Mro MBP EE (LLEH
IE#OFHRAE 50.8 ng/mL) & BIRD AGIL, AE, FE &MICHERBEIT 20>
7oo 723, FRIFFIZHHA L7z MEHP Tix, JRHIRE & AGL & ORIZAH E A OB E
N o1,

Zhang & (2009b) (%, FE _EMEEEORFE TIZRWRET 201 L2 K HAERE R
B (A <2,500 g) 88 & HIRRE 113 0D 2 BEIC Ay 1T 7= 2k — b PNSEMIGT IRAF 28
Z 2005~2006 FIZ/T > 7, REBLO MR, Ik ORER o 7 2 Vi 27 1 5
& (DEP., DBP. DEHP, MBP K (! MEHP) OJEEZRIE L, RERO 7 X Vg
T AT VDR & MAERHAEY & ORRZH~7-, DBP IZRHA& ML OWFE; ) 5
DA S 4L, MBP IIRRENS OB Sdviz, RIS & O I+ DBP i
FEVTREGIRE D 7 st et L v AEIZE < (FRE @ 2.9 mg/L xf 2.2 mg/L, p=0.02
J ORI 2 2.7 mg/L % 1.8 mg/L, p=0.002) . afE+ MBP EE R TH -7

(FPJfif : 2.2 mg/L % 1.7 mg/L, p=0.003) ., F7-. HAERKE L P LT DBP
P EE TR MBP R EEICEDOFERE N A B 72 (p=0.02 XX 0.000) , FMfT&
0 AT 4 7 AR ORE R, L DBP R EE & OWRE H MBP 2 O AKX
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PUAALEEIC bele U C . S VU r B CIRR AR E IR L 2 5 4 v ABRF RIS L,
HERIGERR A BV (OR (95%CI) =3.54 (1.54~6.15) K1V 4.68 (2.14~
6.85) . p for trend=0.008 %X 0.000) , 7235, FPlO DEHP OFFEIC LD H
ERFRESCHE RO T MEHARERO Y X7 EARHE SN TWD,

Wolff & (2008) (%, 1998~2002 HiZ == — = — 7 |TJEFE L T EREE O
BBl ZOHAERNG 22 RiEar— hO 367 MIZHOWT RO T X VEET AT
IV TR L TR N O O S R o X OB A2 A L 7c, iEIRES —WHTERI L 72 R
BT 2NV AT VARG 10 BEOREAZWE LT & 2 A, MBP OJRHPRE (H
RAE 6.2 ng/l) L ARIRMIEI L O\ AR DR, F R, JE & O O BEIIA E TiX
oo, REERMOIZD, 7 X2 NVEEE ) = AT VRS &R (<250 Da,
Low-MWP : MMP, MEP, MBP } (X MiBP) ®&3t (X Low-MWP) (Z%4 %R
RAEM~IZE Z A ELow-MWP DR iR & AP & ORI & I IE O B
DAHABNTZ, 72k, MEHP & 4HREIFIC & IEDORIE A 5 Tz,

F - HAROREE & HER 149 #LOFHE TIZ BERORF O 7 Z VEET 27 ARG
W) 9 il & AERII K O 4B I o AR DR ER | B & K OVEPE & OIS B 72 B X
RS ho7e (%) MBP JREE : 51.6 pg/g Cr)  (Suzuki et al. 2012)

7T ADR 28T (EFI 72 4. I 215 44) 572 5 i IRAMERR AT T2 B
T D IEFIRHRIFZEIZ 35T, Philippat & (2012) 1%, 44k 6~30 H DR 7 ¥
VR AT AR 11 FERE L FOHAROKRE, R, BEEE ORI, Wih
LA RIS o T2 (R MBP RO RAHE : 48.1 ng/L) E#A5E LT
W5, AMERRETTE & OBSEIC BT AR T e,

b. HARILEVLARI

Lin & (2011) 1%, BEIZRBIT 5 155 HORT (B 81 4. &R 74 £4) I
DWT, BEROIEYRE =D R 7 Z Vg 27 VARG 7 7 & i oA v
EY (T, E2) BEOBMRZR -, K+ MBP EE (F5RfE : 95.9 ng/g Cr) &
PERVE AREICA BRI o7, 7ok, L TI3RY DEHP RETWR &
& AT IRE T T/E2 IZE OB A BTz,

c. fHIRITEIRE
REBL ORI O IR PRI Z4E1E & LT 7 X N 27 V&g & AR D
WEOATEYOVEZE, B/ R 2 &I B o Rt TE e 2, e Mo B PE & O
DR BILTN D, DT Z VT AT VO RFER 2 Fhilg & OB 2 0~ 7o i
bdbD, ST NFEDRT T ZVERT AT VAGEWIREE & B BECHEGEFEE D
B~ TND,
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Swan © (2010) (X, EIRFHIOREEOIRF O 7 Z VR 27 VREPIIREIC
BN (7144, EH5.0m) L& (714, FH 495 FNENDECT
#Hray (BorbLlE, ZOoF+H LS, HE) LOB#EEFH, RBOKRF
MBP BT B RO IfE T 12.5 ng/mL, %2 T 18.0 ng/mL Th -7, HFEOTHES
A a7 E, RN RO L7 2 OO TENC BT 2 PR AR (kB Pre-
School Activity Inventory) (2 &V FEli &4v, HZEE (&6 OFH, BEBLOFH
& HE K OIAEY TRV IENNT R T 2 RGEFH ORBEE) T L - EEFHHrnsTho
Nic, ZOfER, BIRITBWNT, MBPIREOHEMIIEAA 2T OIRT (K0 FBD
FH L2 ERET HEMAH o2 (p=0.07) ., 7. R+ DEHP iR
FEIXEMTEIOBO+H LSO A a7 & MiBP REITFEOMTEIOE S A 27 KT
ZOFHLEIDAAT EAEBICIEICEE L, ZIRORXAa7 Tk, WIhorR#EY
DRFIRE L ORICH, AREREEIIA LN -T2, EEDIT, ThHDT7T—X
no, BRIEFMT o Fa b o7 2 VB 27 VICHARNCERET H &0 Fo+
(BRI 72 E O TEN DN D FIREMEDS RS e & LT 5,

Yolton & (2011) (%, KEA A FINDOEEF 8350 #HD = AR — MIIBWT, IR
o 2 B (1638 & 26 ) 128 2RO 7 Z VR 2T VORI E & A4
#% 5 AR O AR OMBATEN AR RO BUR 2 72, HAE R OB TEIEAYR
Br BTORER & L5 & A E 2 BIET 26 O R T EEMIRIE &L OLRD B
7-o IR 26  (n=332) IZ81F 5% DBP ft#% (MBP X OXMiBP O&Fr) D%
{EERE1X 118 nmol/L (MBP : 20.3 ng/mL % O MiBP : 3.6 ng/mL) Toh -7z,
B AR OFRBREFA i S OMERN DIE D>, FIAEROEREZLo A U A7 BR (FLpE,
2,500g At D HARE, FrA Ve RrE R s (NICU) ~D AR | fbm O/IHE,
MGFH 2T = RE, EEH 2 WXFREOFER S48 &S U, I ERYG
ST DOFER, ihm > DBP ZZENEWVIEE, BEEL UL (arousal) DK T, H Uil
# (self-regulation) DOHIK KL OHFAENRZ N> KU 7 (handling) ¥ 2 XEHED
K TFAZB4 (p=0.04, 0.052 KT 0.02) | FrEROITEIOMF Lo m FIZBEE L
7oo Fi2. R DEHP REFIRE O, FEdcd{b O oEm s EE L, BIE
TIXAETH-7= (p=0.02) ,

Kim & (2011) &, #EIELRTF ORI & 28— FMZBW T, 2006~2009
EIZHNT T 460 #Z X4, A 6 A OHARIZERIT 51 U — A5 R R
# 11 (BSID-IT) 5% {7\ . HEIRE = RHE 0 b MBP 2 CE# 12.4 pg/L)
CAEFREERRRE (MDD M ONEENIE R (PDI) %08 O & fi~7z, A& (1

57 NICU Network Neurobehavioral Scale (NNNS)
58 Bayley Scales of Infant Development
59 Mental Development Index }% U} Phycomotor Development Index
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O HARMAESCHER], RERLOFHCHE L -VE) T Lz RURoHr ofE R, 1
EHLRERKL UL (206 44) TIIAERBEERALNZRN>T-0IIx L, IR (211
£) Tix. REEHOR S MBP 2 & MDI %O PDI & OICADREE N H - 7=

(p=0.04 %11 0.03) , 728, RIFHIHE L7~ DEHP fRiRE &+ &b 2R L,
B MDI KU PDI & ORICEDOBENH - 7=,

Whyatt & (2012) 1%, KE==2—a—7HIZFELT 7 U BRI A=y
7RO, AEF 319 MlAEXG L LizaimE a2k — MEEEITV, E¥ITR 33.1
HORBLO 7 X NVEEZ AT VO JRHPYRE & 1999~2006 FIZHAE L7 E 78 3
ik DREOFEM, EB) N O TENRS 2E & OB 25~ 7-, BSID-II ((5 1404, %
IR 156~157 %) Z T MDI KO PDI &3k, BIEITENIREH O A L7z child
behavior checklist (%72 1294 . I 148 4) TaliL7=, 1R, AFE, FEb
OB E T LT IZEIR O ORER, & b aERIZHB W T, R MBP RE (%
S 38.0 ng/mL) & PDI 227 & OMICADR#EN A H7- (p<0.001) .
F 7z, EEPRSEER (PDI A7 =85) 54y AL (loge MBP ===
v hOWINZ>E OR=1.64, 95%CI=1.10~2.44, p<0.05) ., =D H BLLIRIZ
IZ. MBP 2 & MDI 2 27 L OMICADOEENA LT (p<0.001) , EHIZ
g (MDI 2227 =85) OF v X (OR=% 1.44, FHI 0.64) (ZiTMEFEN
HoT- (p=0.037) ., FIEITENC SV TIE, MBPIBENEINT D L, X b2k
ONBFTEIRHEM L (p=0.001) . ZTDO FHIRETH D EKEOG] & Z & 0 {TH)

(withdrawn behavior) ® 74 » X3/ (OR=2.23, 95%CI=1.27~3.92, p=0.01)
L7ce Z2D 5 BHEIRTIT MBP IRE & HFEISTEN & OICIEDOBEN A B (p
<0.01) | HEEIBDHZ (p=0.03) , 1EHZ MiBP & PDIIZ&®, MBzP &
W TENZIED BN A BT, EE OITHAER IO 7 X VBB AT VEFTRIZL Y |
T &b ORI ONEENFEE N EIE L, NI TEI NS 5 IR R &N/ & LT
W5,

Engel 51%. 1998~2002 fEDK[E =2 —3 — 7 HICETL R 268 LT 5L R
RHVE 2R — MZBW T, REBLOMEIE 25~40 O JRF O 7 X VT 2T AREY
10 fi% &0 & (>250Da, HMW, 6 ff) &K1 & (<250 Da, LMW, MBP
Bair4 ) (2O, ERENOAR (SHMW I XLMW) BELE -8 0R
HATENIEE & OBIEICSOW T —EOFRAE 2 i L T 5, £k 5 HUNOHFIENIC
Brazelton #i4 VATERHG 21T > 72 & (n=162~274) TiX, XLHW OHNIZ
PR, BIRCIEBSRE DS FERRIE RO B L2y, IR TR DN Z — 2R L
2o £72. ZRIZEBWTIZ ZHMW OENNE Orientation (FALE) K OY Quality
of Alertness (H(EME : LR ORERIZRINENE) A a7 O & HEIZEEHE L7,
72%., MBP (HHE 36.2 ug/l) OAHITxT 2EHIR STz (Engel et al.
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2009) , D%, 4~ KIS T EH OITHE) & FATIRBE Z T~ 75 60 (n=
149~171) T, #ERF OJRH MBP OHEh01 & HAE R O B8N, S mfTEhHEE N
XFV =% 7 A =R TFTOMICEEN A LTz, £7o, LMW O35,
HEREOXRM, BEME, $19 SO, #ISMEOR T & o 7R TEI I TR EE
DK T EBE L T 72 (Engel et al. 2010) , & 512, T~9 ikFIZ A PIEICEST 5
A 61217 o 728 (n=134) TiZ, MBP IZx9 2 A B RBEIIL 5N hh-o T
25, SLMW O AEESMED b —F L 2 a7 WS, Z D FALRE TH 5%,
a2 —va KOS E#RORKEEFEICE#E L7 (Miodovnik et al.
2011)

Kim © (2009) I%. #ED 8~11 EOmtFRE 261 4 & x5, MBP OJRH
R L EE RS RS (ADHD) & ORI 2 15 BMaii & 217 - 72, L4
& (REDIQ. MHl, BlOHEEL~LE) T LI-BEROIrofs R, HEOK
i MBP JREE (CF3) 46.7 pg/L) & 2o A2 L 5 ADHD Rating Scale (ARS)
Z a7 ORNIEEEII A b o7z, LU, ADHD WO REE S EIME 2 1
BT DR TMA (continuous performance tests) (285 &, R+ MBP &
fE & Rk L (omission errors) M OV FfFE (commission errors) & OJIZIEZE
NENIEDBEIZE D Hitlz (p=0.032 KT 0.030) , ZBFERFHIHIE LI RT
DEHP @ & ARS 2 =27 ORI A ERIEDBE A7 & 17z, Cho 5 (2010)
%, 2008 FAZREEOETICIS T D/ 5 I O/INFAE 6214 (B 9.05%) DU
=7 A7 —IREHMERARE S MBP ORFIRE (%) 48.9 ng/L) & OB
HZOWTHIBIHHE 21T o7, A& (Fls, MR, RBEEE. Bk, (RE
FOHE V-V, BEHOMBEIEE) (X 0 L-ERRoHrofER,. /Ry MBP
R LA RIS BRI A N0 o T2, 7, FIRFIZHAA L2k DEHP
R & SEEE T ARA O THEE (vocabulary) | & OMIZHE 728 O BHE )N
BTz,

d F£&o

A& 2 AR — MIFZEIZB W T, EREZ O RO R MBP JREE & HAES RO
AGD & ORICADOEHE A 5L (Swan et al. 2005, Swan 2008) . B EER O
F (Bl z21%. Mylchreest et al. 1998, 1999, Ema et al. 1998 %) L #& &M H -
oo =77, BERB LN T T HHE (Suzukiet al. 2012) | “F/KkH MBP
B Lo AGD & ORITEOBENA B & O (Huang et al. 2009)

60 Behavior assessment system for children-parent rating scales } U® Behavior rating
inventory of executive function,
61 Social responsiveness scale
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Holz, —Ji, HIRMOREROKR S MBP 2% & HAEROHIERY 4 XL ORICHE
TR SR o T2 HY (Wolff et al. 2008, Suzuki et al. 2012, Philippat et al.
2012) . JEHIL X IXAEE R > DBP X% MBP 2 LKA EO U A7 OB
S TW5 (Zhang et al. 2009b)

FTo ERE O RSRE O R MBP iR & AR OARRATEI R ZE D ZEIC DN T
BE N RENTWD, 5ROFETIX, BIRIZBITL2HDOF 5 LWIFOATEID X
a7 LADORENRE SN- (Swan et al. 2010) , #RATEIR ERBRICEB VT,
1% 5 O TIIITEI O/ & IEORHEN A 54072728 (Yolton et al. 2011) |
6 2> A W CIE B R o Hafsh K O OFEEFEAE & ORICA OBED (Kim et al.
2011) | 3T TIIEMRERE LA, NP RBEITE & EORE IR S 4,
Z® 5 B R CITERSEEE & A0, B CITEERICTE & EORE N b
7z (Whyatt et al. 2012) . 4~9 /R OFHE TIX., BEMEHIN, S TEEINSOX
J—X% 7 AE Y —OIK T EB#ENA B2 (Engel et al. 2010) | [ UERH O
T~9 % JLIZFENE L7z ADHD ORERER & OBEIXA DN o7, 7ok, FEH
BT DRANTHIRRA CIX. &b OJRF MBP 2 & ADHD (2351 2 REE O
kA R & EOBEN A H 7z (Kim et al. 2009)

O X ) IZHEREY O DBP 25 & H ARV O E B CR5 7S 2 OB IERCE O TE D

{BIZEIE D R &4, BLENRD SN0, (ERABF IOV TUIAHTH D,

©® BIRARBEEE

RS2 BiRiEE & LT, DBP && & P ORIRIRALVEY (T, Ta.
TSH) & OREN, FEHIZOWTIIRE EOEL D, LTV 5,

75V AD=— A TAEENT BIROERERICET A1 & 3R — MEF-
KFRRIFZEIZ 3N T, Brucker & (2011) (Z%IEEE 76 44 O Ay L H o AR AR A L€
> (TSH. e Ts M ONFERE Ty) JREE L DBP 2% & OBRE T L-, W m &%
OREELH o DBP K O MBP ZJ|7E L7- & Z A, DBP ik o k)& . MBP
TR B S v, EEYFESHTORE R, FEELH DBP R & FHE T iRE & o
FICEDRE N A BTz (p=0.0295) , 7235, SEGIHE (60 ) O FARERA LT
PR X, APHREE L [FEEIC, EE#ETH - 72,

2006~2007 F£lZ, Boas & (2012) II7 > ~—27 D 4~9 DB 503 44 LT
I 342 A A RBRIT, T AN AT ARG 12 FEO R PR & FRRAEEE  (ifn
EH Ts, T4 XOVTSH) | A AU UAREEGEK T (IEH IGF-1) R OWE (&
K SD X a7 OV OEINEE) & OBSE M2 072, Fln & PRI CIREE L 7= [BlR oy
HrofE R, MBP ORHRE (S FEE « B 124 pg/L. %R 114 pg/L) & 1%,
WTNOEIE &L bR ERBEEII R o7, B, KR TIE 7 Z AR AT )L A
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o7 62 LR K O Ts DS, BT DEHP 1) Xt~ 5711/@&“% J FIIVIR
A VA7 F v (DINPAGEHY) ORTFIRE L IGF-TRENAEICAICEEE L7,
Flo. Bl bz, KEHDORF 7 ZNVEET AT VREIREEIL, Efﬁ RE, K
%ﬁ%ﬁ&(ﬁﬁf%@ﬁu EHAICEELZE LT D,

Huang o (2007) (%, 2005~2006 “F\ZHE OWREE 2 #1000 75 4 04t (F
#) 33.6 %) 2 OERIL i OHREEARLE S (TSH, #8 Ts, #& Ty K OUERE
Ts) &7 XN AT VR OIRTPIREDOBRZ T, R+ MBP EE (5
i 195.0 pg/g Cr) &k Ty DRENTIZTI VA DOFER (r=—0.368, p<0.05) 2R
DT, & B, BMI K QLRI 2 Ji% U 7= R8T ofE 5, MBP EE
&R N ONR Ty & ORNCADOBER A L7 (p<0.001 LT p=0.003) , HEH D
IIERBEFE IO W TIERGEE LTV D,

Meeker 52 &5, KEDORNEARR A L2 LI HME 478 A OFETIX, AR v b

RO MBP ¥ ({1 16.7 ng/mL. FLEMIE) &g ofd Ts, b7 Ta M
ONTSH B & OB ORI IIHE ClidZen->7- (Meeker et al. 2007) . & D1k,
Meeker 51 2007~2008 4= K [E D NHANES IS L7- 12wl o B4 1,675
L DRFID T Z R AT )L & FRIEAR LE > OBURIZ O W THEBHIRE 217 -
Too 288 (BML, g H = F =2 R 3 U3RE) THEE L2 EBw o Ofi R,
MBP O JRFEE & L OERE Ts, # & OWERE To. TSH KOV r 27 a7 U ol
EHRE S ORICHEZRBE X0~ 7=, UL, RIEHZHEIE L7, DBP O
DNOP Db T & 5 MCPP |36t Ts & OMICHERADREEDNH - 7,
F7-. DEHP X L # Ts DI T, #8 T4 X N TSH @ & ORI E 22 1E O BF# )
&»H-7- (Meeker and Ferguson 2011)

Vb X 51z, R MBP JEE &g o g i FIRR SR LT (Ty) (A OB
EROTWmENH Y (Huang et al. 2007) . EHEFIZIRGEE SNTWD, £
T &6 DOHRIRFR VT ARESCH RO MERIZET 2A&S (Boas et al. 2012) |
N BHEOE CTIEARERBEEITIA L7 (Meeker et al. 2007, Meeker
and Ferguson 2011) , 7235, REFLH DBP ¥R & I il A oigif Ts = & ORI IE
DBEIED | A BPED PR DBP JREE & g T Te iR & ORI A OB #E I H|E S
TuW% (Brucker et al. 2011, Meeker and Ferguson 2011) ,

® MRERVT LILE—~DEE

62 MEP. MBP, MBzP, MCiOP } O* DEHP Xz >W\ T, JRAPEE %2 UL L CENEIL 0
~3DAATEDTF. SEOAaTELEH L6 (#iPE 0~15)
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Jaakkola & Knight (2008) 1% 1950~2007 £ D S 7= PVC 8L 5
DT BN AT VTR K DM M ONT LV —~ D2 BB 5 SR D L
Ea—%iTolc, AZ7 TV AORER, (EENONEIFEED PVC £ D
FIEIZOWT, FEB oL (BEDEET L. OR=1.55. 95%CI=1.18~2.05.
4P LOFELDOT LLX— (OR=1.32, 95%CI=1.09~1.60, 3ii#) DV
A ZNZIEO B R S Tz,

Kolarik & (2008) i%, 7/ AH U TICEWT, % 12 22HIZT LILF—JER (i
. B, FER) OH o7z 2~T MO+ EH 102 4 GEGIRE) SR>
TerEh 82 4 (RHREE) ZXRELT, FELOEZENHEIMLIZANT AKX A K
HO7 BN AT NVIRE (DBP 25t 6 ) & OBEZHHE L, ZORE.
DBP (32 TOH U T b iR S, JEGIRE L SPREEO B2 HE R E
BAI Do GEBIRE 9.61 mg/g, *THREE 9.87 mg/g) . 728, DEHP JBEIIE
BIRED S D @ < . WO & A EICEE L, HERUSBRA A BTz, Hsu b

(2012) 1%, BEIED 3~9 DT EH 101 AERRIZ, NTAX A RNHOTZ
NIRRT AT NV BULEY) OREROZENL DR ORFIRE L T L¥—
Wi 8% (EGIRE 59 44, XHHREE 42 4) L OBRICOWTHAE L7z, EORER,
NG AZAFL A SO DBP IR (FRAE - xFEEE 16.0 pel/g, EGIEE 22.6 nglg) LR
JERDO Y 27 (1 pnglg OWINIXT 55% OR=1.19, 95%CI=1.03~1.38) . /K
1 MBP 21 (houfi - xfFREE 59.8 nglg Cr. JEBIRE 51.6 pug/g Cr) & e B X
W gIEIR DA X (10 pglg Cr OEEINZ X7 5% OR=1.16,95%CI=1.01~1.32
XIZOR : 1.11, 95%CI=1.01~1.22) AL/, 7=, &% MEHP EEDH
N7 Vv —PES R OBEEMIZBEE L7,

@D BEE~ADFE, XERVBIER FLRATY—H—

Hatch & (2008) (%. 1999~2002 ™ K[E 0 NHANES 21# 4,369 4 (6~
80 k) Z4-n 4 X457 L VERITEF 8 AL R 7 Z W= 27 ARG FE & BMI
e OMEFR D BAFRIZ DU TREWT AR AS & 580 L 7=, RS CIX MBP & MiBP O &3t
T HH MBP & OBRBRHRLNTEY . FEX B Ok MBP JR Hii EE 0 8]
WX BT 15.8~38.0 ug/gCr, % T 24.6~48.0 ug/gCr OFPHIZH D . W1
H 6~11 DO X N b EN -T2, ¥ MBP QNN 60~80 DX 47z
T BMI } OEPH O ZALZRITA B 72 23 A B 37z (BMI Tl p for trend=0.04

(B . 0.01 (&t ) . £, 6~11mME N 12~19 RO X4y Tldmitk & Hix
SE YD LTEZARIZHR BN o T2 03, 20~59 D X4 Tldk, AE TIEeWn, Bk
TITHIMEMA S, 2ot TIRBIMERm A A BTz, 7B, kb REZREEMER A L
7= DL 20~59 kD BMEIZI 1T D MBzP O EE S BMI & JEFHOEEINT,
MEHHP, MEOHP & O MEP (Z & [k DM 23 5 STz, Tl MEP OO0
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[ZfE 9 BMI & REBHOEEIMER (12~19 5#%) . MEHP Tl AE S B Em (12
~19 7%, 20~59 k) DA LT,

Stahlhut & (2007) 1%, 1999~2002 42 k[E D NHANES (221 L7z 1,443 4
D 19 LA EDO Bz HWT, 6 FEEED 7 X Vg AT VARG O PR PR EE L REPH K
NHOMAS (f AU ARPIMEDOFRIE) ORREFH -, AL T, MBP &
MiBP O&FTH 24 MBP & ORI HNTIHY | # MBP OJRFREITF
¥) 33.8 uglgCr Th-o7=, Fln, ANFE, JE - v v ) —EBEE, EHLr-~r i
HaTF =V KORFZ LT F =12 KO HHIE LR EREEIFRSHTOR S, MBP &
E L HOMA (n=622) & D[l ﬁi@%@#ﬁ%mtm(wmﬂn)\é%;mw
FERESC T IEIEREIN 1 64 CHIET D L FE TR < 2o 7= (p=0.081) . 72 HOMA

& RH MBzP, MEP BEDOMICIZIEDORE#EN H o7, 7o, AETIERW, 18
FH (n=1,292) & R+ MBP 2 E ORNIZIEDBE N I 5 iz, 728, I & MBzP,
MEHHP, MEOHP } (! MEP & OICIEDEEN R ST,

Teitelbaum © (2012) (%, 2004~2007 F|ZKE = = — = — 7 HiZfETe e A%
= 7 K OT 7V IR0 6~8 D& 299 44 K UOVH IE 80 44 & Bk L 7= Hil[h] & =27k
— MNRAEDTV, 7 XA AT VR O IR IR & F IR A XOREE &2~ 7,
JREEELD 1 #:4%D BMI K OMEH, B E & 7 X VR A7 VAR % tofs L7
fta. MBP %é.\&b \?“‘hé: %ﬁi‘&%‘éﬁ_ LA B0 oT-, Lo, BRI
fEMT 5 &, BARE 65D RICB VT, MBP #4% X Low-MWP & O MEP ®JR
$%Eﬁ%MﬁékJWH&U@I@&ﬁ?ﬁﬂﬁ%@@%&&fﬁﬁﬂwﬁmu
HAESIGEMRN A Hi7= (p for trend=0.007) ., MBP O JR R O BT &«
BT 62.7 uglg Cr. BT 74.0 ug/lg Cr TH -7,

Svensson © (2011) X, AF T aDANA TR — FRAEIZEBIT D REEE (KA
k) &, BERBOZKIREE RS L2394 (¥ 60.55m%) L2DMo 1824 (F
¥) 52.4 1%) (2530 FERRIAR & IR O 7 ZVERT AT AR & OBE 2 57,
R 7 LT F2 o RBEFEERELLLEa AT v 7 5T OfER., MBP & ®
B II AR ClE o720 (OR=1.10, 95%CI=0.75~1.61) . FERIF DA~ X%
DEHP @ o8EIMc L v, FE T iﬁb%ﬁ&ML/hﬂﬁP@ﬁ%W(iﬁdﬁqmw
L7z,

Ferguson & (3 K[E? NHANES (1999~2006) O&MNE DT — % 2 W\ T, K
b7 2 NV AT WARGHIIRE LA B L ASRKIEDBHR Z T\ 5, 2011

63 HOMA= [fasting insulin (uU/mL) Xfasting glucose (mmol/L) ] /22.5

64 LERIKIEEBE . ALP ROy Z % SIL k5 v ARTF St

65 SREW TR B 2 — (2000) (T & 2], MERIRRE T —Z12381) % 25% BMI 0 85 /X
—t 2 ANk,
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FOHRETIE, MPORE~—T— (CRMES 378 (CRP) ) KUWE{LA k
VA —H— (yINFINVET AT 2T7—F (GGT) ) LDOEBRERHRTND
2. MBP & OREITAE CTld/eho7z, 7235, MBzP O MiBP O #lL CRP @
&L MEHP O3 GGT O e AEIZEE L7z (Ferguson et al. 2011)

T, MHOEEA LAY —D— (BUEy) RORIE~—F— (ALP, 4F
HEkiEREL (ANC) . 7= UF U KT 47U 27 y) EORMRIZOW TR,
2R & (. MR, AFE, Iy ==, EWILAZE (poverty income ratio) .
BMI. &% Cr) %% L7-EERSOHIC L % & MBP CG&{aEHfE 18.9 ug/gCr)
DOIUSNEEFH OB LT, B UL E T 4.88% D23, ALP OV ANC 12

11.1 KT 1.98% O MAHETE S iz (n=5,523~6,343, W1 b p<0.05) , 7=,

MBzP.MCPP.MiBP }; ) DEHP f\E# oz X v . eV L e I3& F LLANC,
ALP K OV77 = U FridBBteh EHATHEWVWIEERNH - T-, FEHE LI, 7 X LVEE
T AT UL, BEA DUV AROPIEORIN E BT 2 Z LR S iz LTWn5

(Ferguson et al. 2012)

Hong © (2009) (. FEEAHERICETRA 513 4 & %1512, MBP OJR iR
LA R LR L DBIEIZ OV TR A 21T > 7o, i, PERI. (R, WM&
ONER) 2§55 U 72 [BUR O OFE R, MBP DR T HEEOBINTIEILA b L 2A~—%
— & L7z MDA OJR R EHEMCAREICEELZ (p=0.044) ,

L EDORER G BBHITRAEORER, R MBP IRIE & A A U RGOSR
JEIE L ORNCAE B REE T S0 & OISR (Stahlhut et al. 2007, Svensson
et al. 2011) | JEPS° BMI O ICH M & Lk, FlnX o TR DEmM D 5
s (Hatch et al. 2008) 235, & OHIME 22— MHE TIZARIZ X
o> TIERF MBP R & RE OB #ED A H 7z (Teitelbaum et al. 2012) , LA
o X oz, BERFEONE & OBEIZ oW T, BE, FEREOEEN TR S
%o O, R MBP EEIZERL A R L ASCRIAE DN BE 9~ 2 AIREMED /R
ENTW% (Ferguson et al. 2011, 2012, Hong et al. 2009) ,

(3) ERMEIZHTHRF MBPEEMN 5D DBP ERERE

JRH MBP 2% DBP ORBIRE L LoEFRED H B, @i ~ofk 0 &5 5
IZBWT DBP ICLBAHELBEBD LN TNDHT Y RiRA > b EORB#E A%
KEAT, BEEoBREX (Riko IV. (7) Z8) ZHWT, JR¥ MBP &5 DBP
DOHEEE IR~ LT,

O HEOXZR

— M ZRRIRERET O S B, IRFTORBEO R MBP 2 & 2o AR
D AGD %#E & OBEZ AT KE, HAEKOEEOFHEAE (Swan et al. 2005,
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Suzukiet al. 2010, Huang et al. 2009) W ONZ, A B IR MBP 2 & i

DR IVE o LV DB ATREHR R T A — 2 — DA & ORE &R~ T4, Al

FNZHOWTIEECKDOFHE (Duty et al. 2005a, Meeker et al. 2009a, Joénsson et al.

2005), H“AIZOWTIIFCK, BALKOFEOFHAE (Hauser et al. 2006, Wirth et

al. 2008, Jonsson et al. 2005, Toshima et al. 2012, Han et al. 2013, Liu et al. 2012)
xtgil LT, DBP O—HH#fEBIELRE L=,

Flo, BEERBEIZOWT, BMHETEHE ORF MBP JRE & i g b T & o
A7 EOFHAE (Pan et al. 2006) Zxf% & LT, DBP O—H#EEERE LR
BTz,

b=y RiRA v MEIEREIMIZA Bz AGD O%LHE (Mylchreest et al.
1999 %) | M OMHFRLVE S L-LDZA (O’Connor et al. 2002 %) XITAFHE S
Z A —42—D%Aft (Kwack et al.2009 %) &%t 5,

@ HEAHZE
EFRHEICIIRPREIEEEZ 7 V7 F = fEEE L THEL TS HO
L. EITROVWHOD21EY -T2,
JREMBPIREEN 7 LT F= U HIESNLTWAEEAIE [1] 66 GEMIX, %
TAHIV. (1) 228) ZHWCREZIT- T2,
UE (ug/gcre) X CE (mg/kg {A&HE/H) MW4

Intake (ug/kg (KHE/H) = X e [1]
Fue X 1,000 (mg/g) MW

=

JRFEMBP JEEN 7 LT F = fESN T RWEAE, N [1] 2 iR
[2] ZHWTHEZIT>72, MBP O—HJRHPHEEDOHEEIZ | HIREZ AW
DT, 1 HREE L THEM1.5L, Lt 1.2L (B 2003) ERGE LTZ, BCKA (b
Ete) REICITKE O AN M 74. 7 kg, A BME88.3 kg (CDC 2008), 77 A
REIZAARNRATGME65.9 kg (ZAT7EE 2013) . A A NIES 55. bkg  (JEAT78)
A 2005) &AW, 7B, BEMIE SV IRT MBP IRENHE STV DA,
EMEREAZRA LT,

Intake (uafkg fifyp) — oo ) X VIRE @ - MWa
e hee Fuor xX{&#E (kg) MW

66 DBP Of% NEREIZ%9 25 MBP OJRF /L4 EPERIE Fue & LT 0.69 (Anderson et al.
2001) &1 0.84 (Koch et al.2012) OS5 a4, £72, MWa & LT DBP O4)1 & 278.4,
MW & LT MBP O4y 82222, 7 L7 F =& (CE) (21%. B 23 mg/kg AFE/H .
#ot 18 mg/kg AH/H (Harper et al. 1977, Koch et al. 2003a %51 H) % v /-,
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@ HEHR

B R E Lot O E L B2 £ 1T-12, 13, 14 1277,

B O— FEREHRFEEE R L2 & 2 A, PIEE 0.3~3.1 pg/kg (KHE/H O
HHICHY, BBELANNVEFIRELSERLZLOTIE eroTz, £, T Fhox v
RARA  MZX LT, B#EDBA LTV LA, D WIEH BV TV 72 WA DMT
FELZN, —HEREICHRE L T L TH —B LI A b nenostz, £72,
RAEDTHEIZONW T B EIN TR NN B D,

7ok, BRABHEOMPERLVE OB LT, —REROFHE TIII 507
EACITRHE SN2 72Dk L, —HORTH 50 DBP OREERFEOREICE
WCLU R MBP R L i h T IRE & ORICABERADOBEERA LTS (Pan et
al. 2006) ., DBP ®— H#ffEBNMELZHAAE T2 & FRMEIX 19~238 pgkg (K5H/H &
720 MO EMORE D ORE INIED 10 FRE L o7, Il AlkER
I DEHP 23 LT 5RAEZRBETH Y, WMAKORRERREEIZ X 52T BT 55
RThD,
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zN-12 BEODBP RELFEELD AGD

pRH MBP i &

JRH MBP j 2

DBP #EE

SHGEER, oL SRR U7 A IR - . - X SR
HAE o =20 TV RRA v R OBIR Sy K% M T BT | (uglkg (KEYA) *
KIFH BI85 5 IR OFEE AGI & DREDH Y 25 N LBVl 7.9 — 0.17~0.21 Swan et al
SEHENR 28.3 . AR v MR FpafE 13.5 (ne/mL) 0.3~0.4 2005
750 -t 30.9 e 0.7~0.9
KE : B-HIE 106 50 BIRoEER, BIR0OFEERR | AGD EADEDH Y
IR 28.6 1, AR v MR | BEFEFHMBICE S K JRH MBP EF— 272 L Swan 2008
(Swan et al.2005 &) ERX— XA
A #5111 58 HAPA L A a—LDfFE | AGT L BE 7 L )
: . . . . 25 N —tviViEE  38.4 ‘ 1.2~1.5 .
IR 9~40 3, AR MR g HEENENT, 1ERS L EAMHIE Suzuki et
§ " g fiE 50.8 1.6~2.0
IR, AR O 455 o R 757t A 99.9 (ng/mL) 5.0~3.6 al. 2012
W, B oA " ‘ o
B BT 64 B-BIE 334 AGD & B 72 L (CEKH | 10 Y -~ 28.1 L 0.9~1.1
TR 1 =8, ARy MR | WiERL MBP &R SRR T | Pl 79.6 . 2.6~3.1
(MBP Ok s b f e AGI-W. AGI-L OB/ L) | 90~ —evpufli 233 nem 7.5~9.1 . t
L ORICEORES ) FEA 3140 AGI-W. AGIL » AoMs | ane e
! . 10 N -t/ il 26.9 ‘ 0.9~1.1 al. 2009
WIEZR L ﬁﬂﬁa%@bﬂ$m$MM’¢%ﬁ 78.0 HE7 L 9531
JapE L AGI-W.AGI-L L&D : : :
REEE z 90~ —tviufe 309  ngmb) 1.0~1.2

B H V)

*TRPENRE ] DO 2 FEOFE/LyEPEERZ W RER R 2 & bR LTz,

AR & UT/NIOREL TS 2 (L2 BT A LT,

LA NPT A ST DD bR D KEGA Y 7 TR OFET 7Y a2y GERER) ThY ., BERINTZKEA Y 7 7R EBERI RN
THAKRDREEND ZLICE VAL D, Fio, A 2= /WIX A BA UM SN TERT 2B EERIIIEAZRRED, WTFiLbT X baF 2R/ R
NEATHIEND A hr Sy EHAN ARENICE . O A RET 5 2 L BRBRENCEMER RSN TV D (NEIFRMLZ2ZES 2006) .

AGI'W : AGD 2 D7 &6 OIRE TR L7-461E, AGI-L: AGD #Z D1 £ 6 DR TR L5
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FN-13 AABEHDDBP BREEHRILEURITBE/INT A —F—

K G S |7 554 ] T SR MBP 2 & pRh MBP )i DBP HEEfER R ik
(F > FMTT_RTAR Y MR) W =2t T RBRA v FOR% Sy PR YepE HE BT | (uglkg (RERY/A) *

| KE AR Sy v o | s, BMI, $RILEER | - > B B B LIEOBEDY 20 -t 102 0.26~0.31 b

| B 295 4 (18~54 1) # “FSH. LH. SHBG. T » [ | g 16.2 0.4~0.5 uty et

1t 7L s eapf 817 (R 0.8~1.0 al. 2005a

jT) K AMERRFRSZ2 7 > 700 | 4Eli, BYE, BMLL £ | FSH, LH, SHBG, T, /& |25~ -0l 10.6 | o0 0.27~0.33 | Meeker

= | B 4254 (18~55 %) L7 Zfi L OWERE | B2 B, E2, Vv o7 F 2 LB | dhbfE 17.7 (ne/T) 0.5~0.6 et al.

o il L 75 i 327 P8 0.8~1.0 20092

g‘i AT =T BRBIROR | FiEAR L FSH, LH, SHBG. T. E2. o |25~ -t/p(iffi  23.5% ‘ 0.6~0.7 | Jénsson

75 | B 2344 (18~21 %) YebvEr BEEERL i 47.0%* Cr #i 1L 1.3~1.5 ot al.

1t 58— 7060 BEECY 1.9~2.3 2005

g | KB ARERBEZD D » T D | i, SR, B | RS TIRER O TEBR S 8| 25 i 106 L | 027~0.33 | Hauser

W | Bk 463 4 (20~54 %) DO B DBEEDH Hh gfiE 17.7 0.5~0.6 et al

5| Rk A < 443 4 e IER e L B e L 75 N =t/ 31.7 (ng/mL) 0.8~1.0 2006

Z KE: RIEARRZ 2~ 7 Vo | Ll RN (R | B HRE E HEEER IR 1E | 25 v~/ 16.0 — 0.4~0.5 Wirth

|| Bk 45 4 (CFH) 34.8 %) FEDI) . Flin L O | FIERESR L Bz L Hh skl 24.7 (el 0.6~0.8 et al

74 W GEBYED ) 750 —wVE 443 He 1.1~1.4 2008

L TR AEmpES s v 70 | B (R, a—t | B R L OB /Ml 183 | o 0.6~0.7 Toshima

7 | Bk 424 (CF¥) 36.8 %) =), RHPXAEA Hh skl 65.7 2.2~2.7 et al

1t W pir e} 183 (ng/mb) 6.2~7.6 2012
HE  WRAR. ERRICBET B 9R | A, ERARIIRH] TR, M IRE, B s, | 50 -t viE 3.5 e E 0.1~0.2 H .
OB 232 4 (P 32 W7 B ReR L B/ L H 23.3 g 0.8~1.0 an ¢
) o5 1 —topi 157 helE D 6.6~5.4 al. 2013
HE - REEFERRSZ 2 0 > 7V | Bl ZEEEIE L BML, | R IR & EDORESH Y 33N -tpME 7.43 Cr 0.25~0.31 Lin ot
B 9T 4 (FH 31.5 #%) WA SR, RS EB) R L A U | o 142 T 0.5~0.6 11 ¢

66 1 il 242 | PEBOT 0.8~1.0 al. 2012
A z—T 2 BRERORND | fiER L FERASHE, MR E, MFIRE. B | 25V i 23.5%* e E 0.6~0.7 Jénsson
B 234 4 (18~21 1%) WS, R TERNR &P L | okl 47.0% r/ o 1.3~1.5 et al
T5 N <M 70.6%%  REELT 1.9~2.3 2005

*TRPENRE | DO 2 FEOE/LyEPEERZ R R 2 T & bR Lic, SEMEIRAIE UTMURELTS 2 (L2 WEIA LT,

sk R SESTERIE Y O5 N v MEDY D 12, 24, 36 nmol/mmol Cr. BMEZEZEE DA,

1.96 & LT pglg Cr HAZICHE,
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T: 52 ATy, E2: =X 54—/, FSH : Jifafili4A L€, LH: #HAx&R/ILEL . SHGB :

xI11I-14 BXERSE

PERNLVEURES e T Y v

FRth MBP JERE L R HIEOH®E | DBP #EE =
% H, 7 . . e . . r e g AR
bt o REA L R ol Syfik MBP B BEHA | (kg REUE) F | 0
EP.@jj $ '@b% XT b4 ]\)T'< 25 N ‘*'[?‘/’}W/Vf[ﬁ 74.7 ) 2.6~3.1
R AL O IREE) (63 44) o f 114 Cr #il1E 3.9~4.7
/
R MBP :  BERE> IREE | 750 —n il 907 (ug/g Cr) 186 Pan et al.

PEO RS, AAy L | DT T - SRR o5 9252 e i 8.6~11 2006
PVCHl7u—1 o /G T Hh i 548 (efer Cr) 19~23

(REBRD) (T4 4) 75— i 1,490 Here 51~62

* [JRPENVEEE] DO 2FEOE N4 mEEERE AW=REE R 2T & b Uiz, AREMERFAE UTONMUSLITE 22 UB A LT,
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(4) EMIBTE2EEDODELSD
OFE X))

T4, DBP O =R R PR TH 5 MBP OJRHIEE%Z DBP BROEEL L
T, B R BHRIE & OB AN HEDNER SN TR Y, &I 10 F12E
DN I I DR E N NR I TN D, FEe TR RIT AT « 54 K OFPREFE
ENORBICET LD Th o7,

FRANBHEIZONWT, — DA TH 55, DBP ICHRERTE L7 HEHTlx, xtRO%E
Mz ~JRF MBP RN E < . IEF fTIRENMENZ ERHE S Tn5 (Pan
et al. 2006) , —Ji. —XOBMEITIE T HIRF MBP IR & MR VE 2 b & D
ORI —B L T\ ol

F I RO OW TR LI BEOFA I, R MBP RED EWIGE,
T RECH FEBIROIEKTOY 27 03 &mE 5 L Oy (Hauser et al. 2006, Liu
et al. 2012) NH 7=, Z O L 5 REENER TX oo 72 & WG (Wirth et al.
2008, Toshima et al. 2012) &£ H 5,

RifIA & AR — MFREIZIRB W T, MR ORBELO DBP ##% & A RO - 584
PRI TEN R DR AT LN TV 5, BER OEIRSE =0 R MBP 2 &
HAR O AGD [ZB3 284 Ci, JRH MBP IEENEWIE EB IR O AGD H34HE 3
% 9 BhE S 5 21 (Swan et al. 2005, Swan 2008) | B 325k D #E 5 (Mylcreest
et al. 1999, Ema et al. 1998 %5) CHEASMNDH T, — . DL D 7N A
Lotz O#Wss (Huang et al. 2009, Suzuki et al. 2012) & H 5, HAR
DOMFATENREEIZOWTUL, BLENALNTEY, 5lOETIX, BBOIR
HMBP EENEWEE, BRIZBIT2F5015 LWIECITEINED Lz &) it
4 (Swan et al. 2010) <2, 6 " H IR OMRIEZER AN T, B TOLER) L
M OREEITE 2T A 27 O T & OMICER#E R Sz iy (Kim et al. 2011)
N5, ok, FEHICET A2HIHHE I, 8 bORF MBP EENEINT
% & ADHD RICHIT 2 NEERE B Z A3 HE b4 2 & ) B L H i
72 (Kim et al. 2009) . MFRATENVFEZEIZA T 2 EBOERKETIEIFAHTH L, €D
fit., HUARARARVE o O 2L SOBE PRI 72 E B3 DAk & 72 B FEEE & DRI
FRBENTND,

PLED X5z, BRI CAFR TN BT, EOREBEEICO>WTH—E L
T AHR OFER DG LT, UL, JRHE O MBP R %2 DBP OZFEIEE &
L CTHWDIGE ORFHBMHEEIZERE LIcHmEe, R+ 205 E Lic#Eiis
KBNZ END, SHICHERBROSHENPMNELEZIBND,

QSR DRE
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EEFAEIZB W T, DBP ORTIEE L LT, BICR#H TH 5 MBP OJR i
DRI ENTWS, o X I x— 3 CORED B 5 BEN AT o DBP 12
N REIIBRETICIEEFEE LW ), UL oar I x—r a0k
ZRDa . EBICe FBMEEDOL— b BZIT T RBEARAIICKMT 5 Z &
D, BBEEE L L CoEEMEE V., UL, DBP © X 5 120N - A3 - PEito
HWMEA DR FAEIREIRINRBEL T 250 TIEel, 07U Tk
AL O e I O BFTIRE K L TWDE D EEZ L& THDH, Lan
ST, TV RRA 2 FOMWEIZSH X575, EFHAR R MW oBRI2IE, &R
e BEBIE LT ORIZ 0 ICHET & T, 20X 9 72 AICERE LTV
WA ROMRICIIEES AL ETHDL EEZLND,

IV. EMIHT ERZBEDHTE
T RN T AT VO MIXT D &REEOHEEICIL, BREREAO = 2T LK
IINHEIN S OHEFHE L | = AT VIR E O O R PRI D OB I EHEG D —
DOT T —F R RKICHN BTV D,
1. REEANCDRE
(1) ZEX
D X=
BREZIT 2N 2000 AEFEWINCAT - 7242 F 20 M2 BT 5 — kB (T 3k, /=
ik, AFAMS 6 M, AL, KPR 1 HUD) 12OV TORETIE, 2 TOHATK
LA DBP 23 H &4, FEHIME I 0.022 pg/m3  (#iPH 0.006~0.063 pg/m3) Th
o7 (BREST 2000) .

@ ENZER - FHADZESR

WHENZ X A 2000 EEOFE TIX. EH (2000 4 7~9 H) XIIA&H (2000 4
12 H~2001 43 H) (o, EF (%M 22~21 F) KO 7 1 ALAARE (%1
13~14 F) OENZREFHOZER (B 17 HIE L) 73 24 FEflc b7 0 TR S
e,

DBP [3ZENZEKHICATORE THith S, DBP REEOHF R (HFH) X,
BT TIEE ST 0.883 pg/m?(0.0784~17.22 pg/m3) 441 0.213 pg/m3(0.0779
~0.939 ug/m3) \ A7 4 A LT HOWTITEHIT 0.744 pg/m3 (0.282~4.7 ug/m3) |
AT 0.536 pg/m3 (0.110~4.11 pg/m3) ToH o7, DBP REIIEEITH N TITA
INCHAEEBHBICE N 21278, 47 4 ACMCBOTHABRETAR bR
ofz, Flo, AKHIZOWTIE, EHNIEARE R, AT 5 i (29.4%) T
S AU, DBP R EE O Jefil (FEFH) 13 21 TiX 0.0798 pg/m3(0.0469~0.194 pg/m3) |
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A HC1% 0.030 pg/m3 Kl (<0.030~0.0402 pg/m3) TH Y | LI TEBO
RENEEICED T, AR LD L, B, AL BICERNEROTREEI
DBP BENm»-T= (FHES 2002) |

[ REHA D HURCER OB OFH A Tl FH (2000 4 4~5 H) @ 6 fHr, B (2000
£10~12 A) » 21 MHEOFEEDOZEEN 3 HEIZbz IS n/=, DBP O
IR B4 0.752SD 1.17 pg/m3, H9fE 0.39 pg/m3 (& 0.01~6.18 pg/m3)
Tdho7= (Otake et al. 2004) .

F7o. &2EO 95 HHFIZOVNT 2001 4 8~9 HI/ThN & TIE, £
W, BEDZER N D DBP A 0.026~5.7 ng/m3 OFFH CTHRH S, FADOZERND
@ DBP O HH#iPHIZ 0.016~1.4 pg/m3 TH o7z (BEEE 2002) .

2006 4= 10 A 75 2007 & 1 AT THLIR T I ENKE R O A EE &

BREEEED Y v 7Ny RIEGERE L ORSEIZ OV T OFHA TIE, DBP T2 THOEN
725k (n=40) THRE S (BHE TR 0.0136 pg/ms3) | B E O 9 ElEL 0.200
ng/m3 (FiPH 0.0796~0.740 pg/m3) TH o7z, 728, AFHETIE. BNEXILH A
R LI & OB I TN T HE OEFH TSN T\ 5 (Kanazawa et al.
2010) .

B (2010) 1%, 2009 4 (FEIAH) OBIHGIAO—KFRE 24 #FIZ-DOWT,
RN VR 48 EOBENZERQ LR FIRWE & 7 ZRWE & 12578 LT 8 REfIC
7o THRILL, ENREEICEIT 2 7 X VEEY = AT VD5 Y. ﬁﬁ%ﬁﬁbfw
DBP O HIEE T T AR THRAEA 0.10 pg/m3, fi KMEIE 0.61 ug/m3 TH 0 |
Bk CH B 0.31 pg/m3, fc KAEIX 0.99 pg/m3 TH -7z, KO EM & E
BOREDONVIE (T AR ERLAREZNE L) @ 95 /X—F& o Z A UEIE 1.2
ug/m3 Th o7z,

(2) grFK

REOKEFFED K O/KE KM EER D 2006 45 ~2011 F 105 hE L 72 Bk
FIEE OKERAERSE (KKK IUE, £EF S T\5b, DBP Ok
K IV-1 IR T, BFEEORHFIZIFKT T%LLT, HARKTEWLL T ThH o7z, JFKIZ
BT D EEMEIX 0.01 mg/mL T, $/KIZEIT A& EMEIX0.03mg/L THo7=n, 20D
1 His A2 FRE 0.02 mg/L (EREHEE BAEE 0.2 mg/L(EE) D 10%) Z#hE 3 2 Hi
W72 ole (JBAHE 2013) .
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K IV-1 THILEED (n-TFIL) DRKEVTEKTOREIKE (2006 FE~2011 F5)

R S 0.02 mg/L*Z i L | &8 FRELLE, 0.02 mg/L* BAEJE D e KA
g FoHiAL (BRHER**) | LUFOHLS () (mg/L)
JEIK K JEK HrK JEK K JEIK HK
2006 | 11 14 0 0 0 0 ND ND
2007 | 156 229 0 0 3 (1.9%) |3 (1.3%) 0.00042 | 0.00172
2008 | 172 202 0 1(0.5%) | 7 (41%) |5 (2.5%) 0.006 0.03
2009 | 128 185 0 0 5 (3.9%) |6 (3.2%) 0.013 0.0012
2010 | 135 167 0 0 5 (3.7%) |5 (3.0%) 0.01 0.02
2011 | 122 157 0 0 8 (6.6%) |7 (4.5%) 0.009 0.001

* ZREEE BRI 0.2 mg

~

L(EE) D 10%, ** AEHREI ST 281G
(BEFEE 2013 =&k, L)

(3) WIRFR K

2006 4 10 A5 2007 4F 1 A2/ TELR CITb - BENKE B O F EWY'E 7%
BB D TN ZTEEREE OBNEICOWT O TlE, N7 A F A MIKAM
LOMAEES (K7, FkxZErs e, ) oISz, DBP IIMIEEI D2 TR OKRR
BtD 97.6% (n=41) (2R S (B TR 0.0085 pg/mg) | IR O IE (F
FA) (3AECE M OB Z U4 0.0223 pg/mg (0.0051~0.549 pug/mg) & T 0.0198
ug/mg (0.0018~1.48 pg/mg) Toh 72 (Kanazawa et al. 2010) .

F7-. HE (2010) 1. 2009 FEEIZBEHGTRE O —MKFRE 24 §F O JEF K NEE O
R WD NT AL A NCOWTHREBEEIToT2, NTAX A B S 7= DBP &
JEIXEH) 0.023 pg/mg, HFHE 0.014 pg/mg  (#iPH 0.0041~0.12 pg/mg) TH -7,
RO 95 /X—& X A UEIX 0.1 pg/mg ThH o7,

(4) B&
D BREMSD DBP DIEHELE

B2 50 DBP OFHEREICEI L Tk, BT e, aEaih kO !i
HERIZOWTOREN TN TN D,

GhfE (2001) (%, R, He R RO, SRR L ONEE IR O/ 2L T, 2000
11 H~2001 42 HIZHEA L7ZiRE S 171 BRIRIZOW T, 3 BRI L
LT EIT> T D, #EREFRKIV-21277, DBP MNEEEIE W EE Tl
SNT-OFhEY (ND~2,400 pg/kg) KONU A 2 (tr~659 pglkg) Td > 72753,
VYRR E S LTV,

S HE (2001) OFFE L IZIEFERSI O, BESIC L AF|EERE LR IV-2 17T,
2001 4 8~9 HOHFEMX/NFEIETHA LA v A% AR, BEALE., I
7536 RSN, AV AX Y FEMEDT Y — X RT A1 OB RITRLE
RO > TR 21T o720 D, By I A7 3R TR0 HEICE-> TZ
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FUR T L= b 023 Rk LTS, DBP 1314 v 2% v MLt 5/16 Kk
I S, B ARMHIEE L 170 pg/kg Tho7- (BREEH 2001) .

FLUEHOEMCELTELD S & Iy GREMIL) (2o T, 4 (2001)
IR R & LT 13~248 pug/kg O#PH T DBP Zfi L, ®anFRICHE- T2 H
B O HIRWKIRITBICH T2 — B Y720 O &R O AE R omEEARE (3.1 kg,
L7 ru—7 v 7INT39 AR 8.6kg) I2HES% DBP EEES 0.33~
7.12 nglkg IRE/H O#B EHEE LTV 5 (A 2001) . BREEA (2001) OFf#E
TIE, FEEEAH IV D 1k 5, DBP 28 30 pglkg TRt &,

F7o, TROEALE (L IV MR T7 Y —=XRKTA) (220X, 4ME (2001)
DA TiX, DBP 1% tr~66 pg/kg O THRIHE N, RFELEENG RN
D OYFE CIIR RKIBEEEIL 0.18 pg/kg (KE & HEE STV 5, BREEE OFA TIE,
BEFL A 16 MR 513 DBP I3t & e~ 7= (BREEd 2001)  (BAL, £ IV-2

ZH) .

= IV-2 THREB MO DBP R ERE

(2000~2001 £ %)

N e
o | Wit | o *ﬁt’;‘iﬁg *ﬁi{;ﬁgﬁ ma
H AR ° 3 8 ND~6 1.2,7.8 4t
IA 3 3 tr~659 1.2 2001
Bkt (20 E—/L° 1 6 ND~tr 65.8, 7.8
T L3 — LR 0 3 ND 7.8
PN — 0 3 ND 276.8
- ~—H 0 3 ND 276.8
MAsER (17) 77y hAT Ly R 0 3 ND 276.8
LR 3 8 ND~2400 | 51.2
Vi R 3 3 10~61 7.8
Ak (9) [NESTA S/ 3 3 21~62 78.1
~Idx—R 3 3 20~30 78.1
F—= 0 3 ND 14.6
A (9) R, 0 3 ND 10.2
TAAT Y —A 0 3 ND 20.4
B A4y k 2 3 ND~70 14.6
B4 (9) Fagal—Fh 1 3 ND~27 14.6
AT 7 A 0 3 ND 14.6
RRE | HFE 6 6 1~17 6.9
(11) A% | 5 5 6~20 6.7
fal - SRINT | NS - ==V 7 8 ND ~18 6.9
i (16) ¥, BESEHE 8 8 2~16 6.7
e (29) RO TR TTA g1 193 | ND~ag | 6
YA R 2 14 ND~60 7.8, 98.6
B fedn (20) | 7 U —X K7 A £ 3 3 33~179 78.1
I T 2 3 ND~51 14.6
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. [virrEERE® 5 23 ND~11 3.3,7.8
“\(51) N R Ry 3 3 15~66 78.1
AR B 1 5 ND~tr 14.6
wanz @ W31 TA P TARTT TR 6 13~248 | 1.8
y pot %#/v( 1373 1/4?34;\ (]3) . R LRIRA
LAk D AV RE L R R _ 2001
£ (16) | (8 hyTIEA B HyT| O 16 ND~170 | 25
F—RA (8) By FREZFIT(3)
erL e ¢ (16) (ORI - O - BRI SR T 16 | ND 25
BInvs (4) | FERICHEVFER) 1 4 ND~30 25

ND : R

tr o B R b, 2 BT BRI

a 2000 4 11 H~2001 4 2 H : #MfE 2001, 2001 4 8~9 H : BEEi4E 2001

b

iM% 2 BERE T L 7o o O N IRIE DS 572 2,

¢ RARIZHEW M BLIZ B
d 7V —X R A BITFRICIEVERICTHEE, HEEO R OL ML RETZFo 3B E LT

Q@ BEHRE

2001 FIZf2lET U X DBt B R OFENORZ RIS 57 Z VT 27 )V
MO FRERAE N Ll STV D,

S (2002) . Tsumura & (2003) (%, Hriml, ZamR, KRIRFOE 3 b
Bl 5k 2 £ L7z, 2001 ££1CBIT 5, KIFbeD 7~9 HhO(EE O —
HE OB 21 & (21 fIR) 25, Yk OFt 3 AR L v ofr sz,
AFEES D DBP oOfH FIRETX 2.3, 11.6 X1 15.1 ng/lg TH V. LT 15/21,
3/21 KON 2/21 #ifk)> 5 DBP A S 7z, Tsumura & (2003) 1E, Z OFERIC
KX 3R TO— B EHERES 13.1 pg/ N H EHEL TS (R
TSRS & DR TFIRED 50% 2 &te b D & LTEE) 9,

RIRFHAIC . BREEAIC L 0 2E 9 s 3 2 xf4iz, 2001 4 8~9 HiZk T
5 FENOHER: 3 HIORENHE SN KM EELTE1 Bo0RFEE2 1 K
ke L, BF81MIKIZOWTHM LR a2k V-3 1277, 12/81 k76 DBP
SRR S AU IR EE O =13 68 pglkg MR AR IR IS I 1T 2 e R L 1 33 nglkg
Th-olz (BREEE 2001) .

SEEIZ OV T, KM T 2000 48 H (MHilFFY) Xid 2000 411 H~
2001 42 H (77 —A N7 —NF) IZHA I 19 BIKIZOWTIAED T T
W%, DBP 1374, 77— A N 7—RELETOMREKTRRHTH 72 RS
2001, #MiE2001) , £/, [RFHOBREEE L 2001 4 8~9 A DOREHIX D7 7
— AR T7—=RIERVA RN UTHALIZAARE (N "—F—ky M, b, ER

67

SHERHD 2 6 b mWRHH TIRMEZ @O TRE & L THWS & FEHEREE 15.0 pg/ A/ H
LHEE XD (Tsumura et al. 2003) . 728, FMF (2002) 1. R#HBEEIEH TRED
20%® DBP Z&te & LT, 89 pug/N/H EHEE LT,

112



) 45 o

FEPITON TN D, AT 4BIES DBP 23 S, e KR

HE 1T 46 pglkg, M S b O OELIEIT 35 pnglkg Th - 7= (BEEEE 2001)
Y bEokREFRIV-4 I & LT,

&KIV-3 RERNDODEBZEHODBPRE (2001 F£8~9 A, ug/ke)

HiX Ak iiE el [SER s AL HE DU ] JEERN PR
s FUBETT 1 | flerfi 1 | SORX | @i | GPR | BiL | Asri 1 | RERETT L | pfE L
1HHE ND ND ND 31 ND ND ND ND ND
2 HH ND ND ND ND 26 28 ND ND ND
3 HH ND ND ND 26 29 ND ND ND ND
S FUIRMT 2 | a2 | S | 4h@ifi2 | Himl | AT | A2 | wEf2 | B
1HHE ND ND 45 ND ND ND ND 26 ND
2 HH ND ND 28 ND ND 35 ND ND ND
3 HH ND ND ND ND 27 ND ND ND ND
s R | MR | \E | Aol | saT | W2 | B3 | @3 | vl 2
1HHE ND ND ND ND ND ND ND ND 68
2 HH ND ND ND ND ND ND ND ND 29
3 HH ND ND ND ND ND ND ND ND ND
ND : e, B FRRAE - 25 pg/kg (IRtE4E 2001)
FIV-4 hmERFH. SEFD DBP EHERE
N N foi
A | Ao gt | moge | PIEOS BRI s | s
24 (10) | FoORRY) 0 10 |ND 18.6 20004853 | A ©
7— K (9) . : 2001
THE Y 0 3 ND 197.3 2001 -2 H
Jy—AhR7—FK 3 5 ND~46 | 25 200148 A | BREEA
A7 7—AR7—F |0 5 ND 25 ~9 A 2001
Z77IU—LVALT |0 10 ND 25
St (45) | AT—FLART 0 5 ND 25
T LIS 0 5 ND 25
= DAL A 1 5 ND~30 |25
T3— MR 0 10 ND 25
ND : S tr: B FRIELL B, & T BRAEA
(5) Zhith
DO EERE

PVC Sl ER O gz, afdal s L AW Sz DEHP 245
ZENIMBILTWD (JBAESEE 2002a, b) . DBP &%, [ENTO PVC =
BRI~ DEHP LA 7 Z LR A5 )L O I ERII AR CTH 5,
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Q@ mMEMNSDRE

MBI R BRBRIEDO—2I, 7HXNVBZAT VI EGATHEBLHR%ED
~ Y7 (mouthing) 6872 EIZ X AR OBBENFEH SN TV 5,

FETIZ 2010 FEi2, HAOISE DO~ 7 7 Efg L m[#K L LT DINP %
AT LB I LD HE T VEROBRICESEHEREENRE I N,
DBP O ZFEREIT. FEEBRIZKD 57z DINP OHEEE LRI U A&, BHH
2 (BLeSDER<, ) "HOEFERED 50~95 X—& ¥ A )LfHIX 13.5~36.4
ng/kg RH/H | e KRR BIL 74.2 pglkg REH/H EHEE SN, S HICTB LR 5D |
D~V T EbbH e FEIN 15.1~49.3 ng/kg KE/H KN 169 ng/kg (A H/
A EHeEE S (B4 @A 2010a) .

JEAEFEA L OBt 2B £ 2 T, 2010 X &L EERICB VLT, LEhEH
DEHH 2 OREILSNTME S 72 55431%, DBP, DEHP &0 BBP % 0.1%
EEBRZTEALTUIRLRWE Lz (EA5@14 2010b) , YiZHlHI LI, FLshld
D~V T 1285 DBP ~O&EZIT, BHLHRIZLDHDOITEM L Tnd & T4
SDHM, ENLDSOBRE (Bl IXH MRS X2 b0k L Tl h, FiEiX
RHATH D,

728, EU 33O DBP O &ZE MW T, 2 ORREKIZ 0.81 pg/kg RH/
HORFEZE VY CTTCWD (CSTEE 1998, EU RAR 2004)

@ &, =V FILT TR

BN ENZBWT, ABHERC 3= F v 78O DBP &4 &0 K72 14T
—HIIRB TN TeD, T ORI LD EBEERITI S TIE e,

FEAMEI DRI E A D & #IETIE 2004 FICTHIRIEYER 102 BRIR DA T i
TW5b, FAK 1142 BE K N~ =% 2 7R 19/21 k5 DBP 2Bt S iz, %
NZNRH Sz b O OYH)ET 445 pg/mL, H&KME 5,050 pg/mL & ONEHE
1,670 pg/mL, HKMHE 3,900 ng/mL Th 7=, Koo Hix. ZMEfE 235 & 252 X
IIRRROE 2R (100% W) 45 LI0E LT-Ha . BfEEO T REIX 0.103 XX 22.9
ngkg IRE/H & 725 EHEE L T 5 (Koo and Lee 2004)

Fo KETIE, RPGEHDIRENOHET S &0 AOD 95%I13 10 pg/kg K5/
HLLF CTh DA, HEER (20~40 %) OLMEO—E5%, MOFEERRE O ZESLH
PEX Y EV DBP IC 8% (P9l 1.7, 95 /S—& v & A U : 32, Fx il : 113 pg/kg
{KHE/H) &4 Tz (Kohn et al. 2000) . NTP 1%, Z OEHIZH 603 TIERWA,
DBP Z&de/x— Y F 7B (FK, v =F a7, ~T7 A7 L —%%) (Blount et

68

AT ZIZRBWT THHE o BRITEIC, HIIXRRITE RN E EE 26N T\ 5,
BEERMIZIIB L L20B LS00 250, ASNEOFoREEO MM E DI ANDITE (B
0 2010a) | AT,
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al. 2000) OfE AR L TW A AREMED R S LT 5 & LT 5 (NTP-CERHR
2003), —J7. KETRRATM 406 £ & x5 & Lo X— Y F b 785 (7 2 Vg
TATNVERBEORHEL L) OFH Y —2 LIRPO 7 Z VR 2T AR
& OREBRORETIL, RO 48 KM LINIC r — 9 U2 L7 B (14.9
ng/mL) %, fEH L2V BME (16.8 ng/mL) (ZH~TRF O MBP EEIIAE K
Tl 2B, MEPIZHOWTIE, a7 74— =—7 OEHAIC L0 R
FEREEIMLTW5 (Duty et al. 2005) .

(6) RERBOBEIZEDCE FO—BEREHT
DBP ZE& LT, M, SEPKE OB, WU AKX A NEZBUCRETH &
EZHNTEY ., BEAOERELZ0 DBPEE L AWT, BFEY TV Ak
SEER L ho—HEREDPHEEIN TS, BREIZOWTHRE I TN
BERBOMA IS e Fo— HEREBHEH L2 IV-5 TR T,
¥, RRIERTE SRR T, WIN - RETEE, o, AL ARENLT LLHE
CTIERWZ EE2ZET 5L, MFEERKICE S DBP BIEZ 55 5 FiED
ORI OWTHE T ARERH S,
O#WEA) X~ 5Ffi (CERI - NITE 2005) (Z#1+5HEE
CERI - NITE (2005) 13L =W E ORI Y A 7 MV T, DBP %, EIZFE
e, KL ORM A8 U T MRS B2, RAICBIT AR A, &1
Je OV OHEE DBP & & LT, £1£10.96, 4.0 KT 5.0 pg/kg (REH/
Hzb MEFEICHT 2 U R 7FHIIC AW, B, BROBIOWERIZ, EKH
s 2.8 nglkg KE/H, BEFRN 1.2 pg/kg K8/ H TH - 7=,
2L, AU R 7 SIS B HEEBIREORHIZIE, BRNERKTRE L
LT 2.4 ng/m3 BREAIZ LD 2001 FEEOREICK T D 95 X—k o ¥ A UH) |
BRI & LT 70 ug/L OKIEEMHFTEE > % —1999~2001 4 OFHA 2 F5 1)
HERME) KO, B TIERE L LT 0.029 ng/g (BREEEIC X % 2001 4EFE DFEFEN
BHEMED 95 N— U Z A VE) BRSO, AHEEEREIL, BREESs
—Z DKL 95 R—t ZANVEEZEBIRT 5 EIREL, & HICENERDHE
95 ERE LT KAFEL D B2 b5,

@Znith
e (2010) 1%, BARGERNO—XFHEE 24 #FDONT AZ A | L ERNZELQHF O
DBP EEZHIE L, #I#Y 27 iliZ (CERI - NITE 2005) (Zfiivy, o
95 /N\—& ¥ A L (0.1 pg/mg. 1.2 pg/m3) % HWNT, N7 AZ R MIHEESL
OB Z 0.1 nglkg (AHE/H, BENEXUTIELS W AERE% 0.48 nglkg (KH
IR EHEE LTS, £z, BEPK LK OB Ok 0 — HEHEIC CERI - NITE
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(2005) 1T &k 2Rl (4.0 ng/kg ARE/H) ZERM L. EHZER,

NG AL ]

EEDETHEE - HEREL K 4.6 pg/kg RHE/H SR L=, ZOR5%. DBP IC
L TIE 1 AOREERIREDIZL A ENEELOHEKRZI LT2REICL DL L
T (#hEF 2010)

xIV-b RERBROBEICEOCE FO—BHEREHTE (F181) XU FHE)

[DIN R 1R N T i
[AHE 50 kgl * | & dh BICBEAK ENZER NG AK AR

[2,000g/ N\/H]* | [2L/AN/B]* | [20m3/ AN/H] * [50mg/ \/H ]**
B R 0.029 nglg 70 pg/L 2.4 pg/m® (HEE I NS CERI
TR R 58 ng/ A/ H 140 pg/ N/H | 48 ug/ N/ H -NITE
KEH- Y F 4.0 pg/kg K/ H 0.96 ug/kg A=E/H 2005
5 e L AR OAE : 5.0 pg/kg (KE/H
kbR | 0.029 pglg* | 70 pg/L* 1.2 pg/m3 0.1 pg/mg B
REHZ Y F 4.0 ug/kg K8/ H* 0.48 ug/kg {KE/H | 0.1 pg/kg (KE/H | 2010
R %0 &M AEROAE - £ 4.6ug/kg IKE/H

[ 1 BRADKE, B — AY72 0 QRS — B EREOE M
*CERI + NITE 2005 O, FTHififiE 2 £7 1]

* LT 2010 O L7=b D, 4T v X ESLAREBAMIEFTOHREE (RIVM 2008) (235 <,

(7) NAAE=ZBYTT—4
RAPICHRE S D 5T 7 2 VBR= 2T VIR, FrCE /) = AT VIR L Z Ol
R ORFEL, B2 I0iRBRIC L 5 7 VIR 2 7 VB 2 BT B 5 720 B

kD7 &g AT )L

=S =R
AR ER B

DOHEEIZHW STV D,

@ DBP MRFKREMERENSD—HIERENHRE
t FDORF DT ZNFRE AT NAGHIIRE NS 7 X NAVB = A7 L O— HERE

EWETHI-OOHER [1] s ST 5 (David 2000, Koch et al. 2003) .

UE (ug/g Cr) X CE (mgkg &&E/H)
Intake (ng/kg KE/H) = X
Fue %1000 (mg/g)

MWd
[1]

MWm

A (11250 T, UEXCE OHIFANR y MRY TV OF =4 % 24 Wi RHI
WIS SE DT DIIMET HEEOMTEE “THY, UE F7 17 F=v1g U720 o
AR DR (ug) . CE X kg REYM7-0 D7 LT F = — HHk & (g/kg

69 7 L7 F =N KDMIEDIZD . FREICKDMIED AV 51T 5 (Koch and Calafat 2009) ,
0 JRPEIRE (UIHRME) ORRICEL, ARy MNROSGE . IROWEM « AifROZEZ RS
THO, RURODZ VT F=VRBEZREL, BALZ LT F= U REH T 0 ITHE LR
Pkt s)  (NRERRLZ2ZEES 2008 #01L) .
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KE/H) " Th 5, Fug TR L7 Z A 27 L CEILAW) (x5
YD R B Ot (e LAy SR AE . fractional excretion values (mol basis)) .
MWq iZ7 Z Ve 27 v (BULEY) O4 & (DBP 7251X278.4) . MWn 1%
ARG D48 (MBP 72 51X 222.2) TH 5 (David 2000, Koch et al. 2003)

728, Koch & Calafat (2009) (2kbdlL b =2—|2k5b &, Kohn & (2000) 3
JRPICHEI S TZF ) T AT AN D Vo AT MBI E D, O0R A E
FNERE 2L TWH, FUT—4 (Blount et al. 2000) O#ARIZIH VT, BA
WIZESIEBRILIERREZ B X TWnD E STV 5,

DBPO#% BRI T D D IR B ~D /L 53 B R fEFuel X, HEO
Anderson 5 (2001) {2 X VRS NTMEIZHES < 0.6903FH 51TV 5 (Koch et al.
2003) , 7z, KA >Y®DKochn (2012) IZKDHEOFBRTIL, 0.8403 2RI 1
TS (2 HORBROFEMIILL.GODOSMR) |

72, CEIZoW Tk, —#&IZHarper & (1977) 60, FHiED23 mg/kgih i/
H. ZMED18 mg/kgiAfE/H 23 AV B30T % (Koch et al. 2003, Kohn et al. 2000) .
AARANDCEIZDWTIL, Filin, &K, KE, HEENLAARANORF 7 LT F=2
— HPEMEDFRIXDMER S L2 BRI\ T, B 2564 (CFE#J54+SD195%)
DN-15)22.5 mglkgRE/H, k2314 (F¥J52E8SD195%) D F-HJ17.5 mg/kglKEH
/B EDERT—2 3G TWD (IR 51985, 1991)

@ DBP MRFHKHMEEEERVBAARAAD—BIEMEHTE

HNEICERIT 5 DBP RS #EY (MBP) )6, DBP — HH#EEERE
FRERHLTCWAHRENRH D, 26 0ME CI3EIREOH#HEEIZA [ 1] (David 2000,
Koch et al. 2003a) Z v, MBP @ Fug & LT 0.69 (Anderson et sal. 2001, Koch
et al. 2003a) WEEH SN, CE IR (1991) O FHIKAE W THEH Z
CICEHESNTESR AW BT,

Itoh & (2005) 1% 2004 5 HIZHR K ORHEHXIZEET 2 HARAKA 35 4
A L. R MBP 2 (hJefl 43 pg/L, #iH<1.8~280 pg/l) 27 L7 F=
VAHEL, DBP O— HEIEZ &M EXHE 2.10 png/kg K&/ H, FIME 1.3 pg/kg
{KEE/H (#iPH 0.22~4.5 ng/lkg IAHE/H) LHEE L7,

LT F=ORPHEHE (24 D) 1IZEL LTHROZ LT F Uik (L7eh > TR )

IHBIL, RATIIARE RS20 IZE - E LT BN FRRER SITITIEE A CRE
SNy (B ESRE 1998) . R 7 L7 F=r&id, HRELEELTWAT=HIT,
BT LML &L, T, mEE TIHEL 25N H D (NEFRLEZEZEES 2008)
72 Kohn & (2000) (FHRIE 2-a > /38— > NET ISR @7 — X /) 2/ME L7z,
HE XL Fus 12 & 72 DA % PR H e — 0 B e 5 AV R — YO 5 8 3 21E 0% (1] & [A)
Wx &b,
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PP, 2006 FREIZFAA U 7= B R AU T 85 9 D i 70 H AR AR B
36 L DIRFDT ZIVEEE ) T AT JVREND, 7 X NVEBEYZ AT L0O—HER
BAHTEL TS, MBP (I TORENLHRE I, 7 LT F = iEREICE
3% DBP Ot — BIEEE L, F¥ME 1.80 pg/kg (AAE/H., Tl 1.50 pg/kg 1A
#H/H (P 0.69~9.41 pg/kg (KEH/H) LH#EE SN (B 2007) .

F7-. K< 2007 FEEOFHE T 72 20 KOV 30 SO HAANB L 12 4 (f
W) ORK OB & IR A EN LM 51 A OB MERDREFHEL, 74
WY T AT )V O— AEREZHEE L TV 5, MBPIZE TORBIEN LR S,
ST HRRE N OV FEMA oMo R v MBP 2|25 & . DBP o#E — REREIL, %
NI IE 1.39 pg/kg K8/ H (#iPH 0.53~4.42 ug/lkg K&/ H) KO 1.22 pg/kg
fKE/H (0.51~3.87 nglkg AHE/H) ECHEIn (Bl 2008) .

EREUAMC S RIED AARANDIRT MBP {REOHREDRH 5,

Suzuki ©® 2005~2008 F(ZEREL L 7= 149 4 Ol (F44) 31.9 7%) D AR » b
PROFAA TIL, 2R XL Y MBP 23 H S dv, R IR EE O & EEIE 51.6 png/g Cr

(46.2 ng/mL) . F9MEIX 52.2 pg/g Cr (48.1 ng/mL) | 25 /X—F& > Z A UAEIL 29.7
ug/g Cr (24.8 ng/mL) . 75 /3—T& % A JUfHi% 91.3 pg/g Cr (96.5 ng/mL) M OV
4.29~415 pg/g Cr (2.92~504 ng/mL.) TdH->7= (Suzuki et al. 2010) ,

B, BREEARIC L % 2011~2012 AEEEICEREL L 72 40 LA B, 60 meRiit o 99 44
DRFARZ %G & UTED s S, 205 MBP 23 S 41, 2011 425
oy DA[E 3 itk 15 4 DR MBP 2 O H 9B X 20 ug/g Cr (#iPH 11~670 pglg
Cr) . 2012 4EE/; DR 3 Hitkod 84 4 D IEIE 17 ng/g Cr (#iPH 6.6~54 nglg
Cr) Tholz, ERREOFTIEIL 19 pg/g Cr TH D, (EREEE 2013)

ZHNHDHAAND DBP ORPRFPIEE (JRF MBP ) ERE&O— HER
BHEELRIV-6 TR LTz, Ik, RPORFT MBP JREIL, A& > MRH MBP &
EERRP 7 LT F= U RETHIELZETSH 5,

FzIV-6 HAADDBP DRFAREMEEERERV—HIENEHTE

- g = J LT F=IERY | DBP — AHEEE R

" 4 MBP 5 (ug/gCr) (uglkg RE/H) Sk
(P 51%) (%) (BREUEH ) ROE | B | ROR | RUME | A/ | BOK
35 4 . ARk Ttoh et
(%510 % 25) 2 (2004 45 H) 31 <6.1 140 1.30 ) 0.22 4.5 al. 2005
36 4 . , g
(% 93 - 4 13) LN 2R N 58.7 | 22.8 | 554 1.50 | 0.69 | 9.41 2007
12 4 () \ i
745 |318) 2R 359 | 12.1 | 936 | 1.39 | 0.53 | 4.42 2008
514 () N

£ 44. 19.4 142 1.22 51 )

(REES) | 31.4) (o3 H) 9 9 0.5 3.87
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149 4 CEY) | AR > B ) e Suzuki et

(Eh) 31.9) | (2005~8 4F) 52.2 | 4.29 415 HEEES) al. 2010
(40=. | H.&f L BRI

99 4, <60) | (@011~12 ) 19 6.6 670 (HEEH9) 9013

3R Ttoh et al. 2005, & 2007, 2008 Tix. Fur & LT 0.69 BNHW STV
D0, FiTiZ72-> T Koch 5 (2012) 12X V#7212 DBP @ Fue (0.84) MR &
nNTnWs, Thzfns e, 2L 21 Ttoh & (2005) DOHEH L7- 0.22~4.5 ng/kg
RE/HIZX, 0.18~3.70 ug/kg RE/H L 2 HRETIZE A EED Y 72,
FEERIV-6ITREND LT, T ETHE SR MBP 2L, #iEIC
Lo THEVREARFEHM, PRIEDE NI, LER-> T, D7 —#
(Suzuki et al. 2010, B&5544 2013) L HEE =45 DBP #H & . Itoh © (2005)
P 5 (2007, 2008) DL THEE SN2 BEUE L KRERETRVWEEZZI LD,

(8) EFIZHT HERBURREDFELD

FENELKHT O DBP REIFAF LV EFNE L, o, BNEKIRE ISR
KV @E»oTz, BERNEKIREIX, 2000 2 A L HFLEOT —4 & ORI K E 21T
BRI T, FOEFKIZOWTIL, 2006 DD 2011 FFEIT T 72 50K B O
KOFAEIZIB T, HKHIZ DBP 238K 30 pg/L fith S-S & > 7=, 2000
FERTBLUEO RS T O DBP BET — 213506 hoT, B, BRMHAOAEZRE
EIZHONWT DBP I T DR BEOFBRTE X & DAL TWRV, EDIEN, NTRAF
A b ABBESL 2R EN D RRFET D ATREMEN B D, BREESLA (BEbK, BNZER. B,
NG AFLAR) O DBPRENSHERE L7 — HEEREIZOWTIE, RATHS
ngkg RE/H & OHEENH D03, FEARDOF K L~V OREREZ AWK KEEL Y
EZEZ DN, £, MRICEERBZRBRIREEZEZ DN TODLEEIK, BEAZER, B
fhe NURAXZ DI L, BEIZOWTIREDT —Z BNARE L T,

DBP {CH#EEY Th DR MBP JREN R U= HEEEIE (P 1k, xt
BERIIZ L 0D, BEOWEITB W T 1~2 pglkg K&/ H O#PHICH - 72, 72
B, 2T 10FITZEOREL T H L. BHARADOFERZ2 R MBP JREICK X
ASEANECZNSY (WA Yt

BREEIERT O DBP JREE & B U C LRI — A B E A HEE T 5 H BT
BT OFBIRIMEHE T E TOZRWATEENE, £ ORRHT AT & > TIXHH
FERR TR BB IR « IR ISP EOF LG 2HIVIRD Z Lo TW A AHEME, B D
WIS T T TR DB Ko TE L E HERBEEAT O DBP JIEE A
B CTERWAEENE, R EDW L ONDOREN S BFET D, S 512, DBP I3
HEE RN =0, BEIKSCR M D OB IE AL D ICKRE R RN IR H D,
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— 77 IRIPRGEHPEE O PR L~ e b — HEREZHEE T 2 FiEICT ERRo &)
RMEERHED 20N, DBP O FX v ax 317 47 AR LT F = HEltED
EfRZE R O\ R G Z=7e I L0 HEICHW S Fue [ENEET 5 2 & BARHEN S D
b RERER LR D,

R Tl CORBENHK D ARADRBRICHES L TWDH), £/, BELE
DN D ZFEIRDFAET D Al REMED N & 2 O HIWT 92 O 138 L,

V. ERRE% OFE
1. XE
(1) KEFESRER (EPA
HEURIERLRTL (RIS)
O #EOSEAZE (Oral RfD) (EPA/IRIS 1990)

SR
B U oL FREERE (EEEK e
(RID)
FET= DN NOAEL: it 0.25% 1,000%* 1 1x1071
7w b (125 mg/kg KT/ H *) mg/kg (AE/H

M ME~18MER O3B LOAEL: At 1.25%
(Smith 1953) (600 mg/kg ATE/H*)
*Smith (1953) HlREN7-—HERE (mgkg) OXNE EPA BNHEE
10 (FEZ2) X10 (B MIBIT 2@ il ER ORE) X 10 (BRI D L RERBIE N EN 2 &
K OWFFED KRG (B 2 XD 22 AH ) )

@ FEMNAM (EPA/IRIS 1993)

EPA (X, ATAMREZASCHkH 2 DBP O30 ANEICEE T 23 e 7 — 2 A R4S 72 5
2ol &b DBP 2B AR D AT E 72\ (not classifiable) (25735
L7z,

(2) KRERE@ERZHER (NIEHS)
EREM IO S L-E FEFE) RV 5E@+ 42— (NTP-CERHR)  (NTP-CERHR 2003)
9. CERHR ORFAZ X/ XD RGBT T, 2SR, FEER OREMA-
SRR DM e OBERER) B AT IR m <L 7w N TISER TR O REW) O
100 mg/kg KE/H @ DBP Z#FE CHLENRLLND & L, T v b OREMEATZRRBAE
~D %D NOAEL # 50 mg/kg {AH/H (Mylchreest et al. 2000) & U7-, A5lzEElE
(ZOWTIE RS~ R~ 250 mg/kg 1A/ H & DBP 2% T & AEfitkne~DHEF
WA (BHEMEIRT) NS TS (Grayetal. 1999) . LA FOHETHOH
BEOCEITHWT CERNE LTS, HEZE L T, 7 v hOZHAEER (Wine et al.

120



1997) 128 5 Fo RO S % LOAEL % 52~80 (Hf - 1) mg/kg &
H/H EHE U, o, BREMGHIII D A REEICL D, BOERE ORI
HIREEIZH S, Xy S & FEHEE (Chan and Meek 1994) Zi&R L7-, &
A el 2000 IR EFE L L TARSI N,

NTP I% 2003 £EIZ, FIRASKNVOMEELLNICKHT LTV vy 7 a Xt b &S
SICERFOMAZ R E 2 T, DBP ® b MNMEFERAREICET 27Mi%2 £ &£ D7-, NTP
%, & b CTOEBEA LT /2O, DBP XS > BEIC X 2 5Bk TIass A L OAESHRIC
HEZELNTTZEPHBIOREND Z ED, BF6H< (probably) B hDOFEA
SOTAEFENT [RAR SR DR B A R AE T RIREME N EE L DBP O ZZE D+ w05,
b N OATEIFEAITEZEN RS TH A 5 &Yl LT, £T@ERA~ORREIZOW T,
IR 2D DBP N HAZR SV OHEEE (2~10 pglkg (AHEH/H) L~V ThD
e, BAERZBIZKT 5 8&EIT T <#E) (minimal) TH 5 EfEim L7z, Lo,
HEEAE I L1 D — B2 DN T D BSED DBP BB HEE I (~100 pg/ke KE/H . Kohn
et al. 2000) (ZX5< &, b FOFE, FRICHEMEAETEIRRDOIESDOAEFEREICE L
TlE. HAHEREDOS (some concern) 23%H 5 Liffm LT\ 5, NTP (34585 -
BT B AEFBIEIC OV TOBRRITIEMA L 9 5 (negligible) & #im L7-,

2. BES (EU)
(1) B &ER (ECB) (EU RAR 2004)

ECB (European Chemicals Bureau) (% 2004 FOFHIIZIWT, HEE . 15
wWE OBREAN U RBICOWTE b O L M L7z,

FREERMEClIX. FHEE oW C DBP ofliE, DBP A RS oE, TR,
BOER IR IS 1T D AR O &%, HEE (AR OVNE) (25n»WT DBP
SAES (FFovy=F%a7) KOBEAIOMEH, ib~Dtr 7 7 a2 kU,
SEAOBL b7 7 AMOMEAIC LD N2E, BEZN LIZRBEICONT
DBP AWEL O, IR KRR AT LT 26 (MBI D T U 4
ZEie) OED, BANOORENRZEINT VT U APRET Sz, Zh b8
DFEFE T VAL VHEE SN ZRBEEND, B TS o172 NOAEL %%
starting point (ZWVWTE FOLLE~— 0 (MOS) NEH SNz, O ETEICK
L CREIE G2 DT v o 2 HARAEFEEMERAR TH O o iR hIic -5 <
LOAEL 52 mg/kg {£#/H (NTP 1995, Wine et al. 1997) Kk U'7 > & 7z 3
2> A R # 53888 (Schilling et al. 1992) 25 < 253 M D NOAEL 152
mg/kg RE/HNBRIRE T, MAZRERICKLTT v h&EHWZ 28 H W AZER
BRIz o< 253D NOAEC 509 mg/m3 (Gamer et al. 2000) 23R X7~
7ok, BEFERFIZOWTIRHMImZE U 72 Bk 03 7 < L WIEREZ MR L= 7 B A A
MREZ X 0 R 2635 starting point 7> HAME L CRHMENM T T2,
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Al OFE R, ECBIZIHE & DBREEN S ORFTIHOWT THEETIX. F251H
WRBR O MBI E RIS E R SN TV D Y A 7K E & 8 2 - HiE & i
TOHMES RV EffEm LT, SREICEET S MOS 289 5L, Er 7y A
LA TITHT 25 MOS 1% 1,925, fREFEL S OZEFTE x5 MOS 13 8,667 TH -7,
Fo, BENSDRBOEEDOL TV AD I B, HIEDO MOSIE562 (ZDHH,
22D DERFEIZHT D MOS (% 216,000) Th o7z, F#FIZONTL TV R
IR AMENDH D BRICEmEIN TS U X7 KBHEEIIZEE SN RETH
5] EfEmL TV,

(2) FNEBRRERE (EFSA)  (EFSA2005)

2005 12 EFSA IR A EHC AW 515 DBP OBl =1 T -7, 7EkD

& TDI 0.05 mg/kg RH/H XS > T 20 A %2 — AHFEIC I
SU2fE (Scientific Committee for Food 1995) Todh -7, EFSA X, HHIETIX

ZOTY RFA 2 MEIe DV AT GRS X E M A 220 & oo @ fﬂa%*a
AFAREAR TBMEFAORILIC S < &, DBP @V 27 Gl W TRILE 22 55 b
EZED BT Y KR AV MR OIS ERETH D &l LT,

ROLEHETEENALNTZHERITT v MBI 2 84EHEERR (Lee et al.
2004) T, 4HHE 15 H2 S HIPER 21 H £ CREMIZ DBP 2B K G- L& 2 A,
A% 21 H O VLB FAK B> O KBRS RERA R 7 22 D P R ONMERE L ARAEE D FL
BROZEALIS H BARAFHNC A BT, £, HEVREMW) CIIHEMEBEMET VRN A E R
FUR~OFEEN AR 118 F TFi L7z, EFSA 1L, AL O EED KB L O
HROZAIZHES L & 2D OFT RISKRIEHAE TH 21K 20 mg/kg (1.5~3.0
mg/kg IKE/H) UL EOEGEEN LA LN DH -9, NOAEL 1354 E TX m\ & u‘:o
Fo. INHORBIIFHMETHY . o X EMoAGEREMERERIC
NOAEL X% LOAEL 78 30 {5 2@\ L 2 BET 5 & %4i% LOAEL | id LT
SRS 200 Z AT IUE 0 TH D EBL LT,

T 726, EFSA X LOAEL 2mg/kg R/ B IZ AN FE4% %L 200 Z#6H L, DBP
® TDI % 0.01 mg/kg (AHE/H & L7=,

(3) EXMIEMEFT (ECHA)
@ LEWMEDZE% - 5T - 327 - HIRICEI9 5388 (REACH 3RAI) ISHESI iz
B&Ff (ECHA2010)

ECHA (European Chemicals Agency) 132010 2, FEHDEB L LT T
s ~o DBP HIfRICEA LT, 2004 0 U 2 7 #4fi (EU RAR) LAEIC/E STz
DBP O#ii= 72 AR L=l 217 o 7=, BE I N7 — & 12 5HEBEH (5
&, ik, MM AE=FV U 7FRRE) THY., 2004 FOFHIRHIZHW BT
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LOAEL (52 mg/kg {A/H. NTP 1995, Wine et al. 1997) Offilz. H7 > ko
7 UAVERIZ IS < LOAEL 2 mg/kg (AHE/H (Lee et al. 2004) Z AW T 250
MOS MR S N7z, BRETORER. 2004 FEOFHMFHZE~XT EU i2515 % DBP @
fEHEITD R o Tz, TRV ¥ Y EOEHMMEITNE~DORENE X b
DHBMBR D o720 VEBITH Y, Wianh D DBP IREIIE -T2, D55 2
WRDTN—r vy 7 (JBHO—FE) OFEHIZONT, EESOBRENAE Ui,
FRD TRER 2 LWSREZRE LT b DT, B2 R NSLENE 9, EHITH
FAMEE SN, BLEXY ECHA IR L TRERMEE 725 X 5 7
AR REIT RV SRR Lo, 18- T, BUTEH 2 RAalZHRET 2 nE i3 n e
AW L7,

@ 4D I AINBIRATILOFHRIZHTI2ERRUVERXE (ECHA 2012a, b)

REACH HANZI W T, Al Sz #r#tHic DEHP, BBP, DBP X% DIBP
DIHL, —ONFZENL EZE, G 0.1% B2 TER T 5 BN K OB EOk,
B HE T 5 & 5 o B IR IREI N, VA ZFHMEEES (RAC) 1%
A7V —=27 (firsttier) U AZFHIli& LT, & hOREEEY 27 2K 5729
(2 Z OFIFREEI A & 5 il L7z,

RACIZ. 2B 4D H - & BIEZMEDOFH W RRA U M EEBEZXLNDHT
R a4 KRR RS 2 LT ARGl IC DWW T, BT — # 12317 %5 NOAEL W&
LOAEL m O HEE L7z 82 L~ (DNEL) &t FOHEEZSRTER & L
oo BRMOIZIE, 7 XN ATV T E A EBIUTBEE A A G o T R %
R Lo, UIRFPREEICESHEERBEIZHT 5 U A7 HEH (RCR) %
R LTI AT — A T v 7 AL BEER LT 45O RCR OREHERDT=,

DBP @ starting value & LT, Lee & (2004) ® 7 v k& HW 2384w
B 5 B D% 21 H H ORERMIRFREOIR T & BBk & 7o > 72 JEV O FLIR O
M2 H-S5< LOAEL 2 mg/kg IRE/H N BRINS iz, 78 A A M E L CHEZE
10 X OME{A7E 10, NOAEL ~D4MFED 7= 3 23 H &4, DNEL & LT 0.0067
mg/kg RE/H 38T,

73 DNEL (Derived No-Effect Levels) 1%, A& 53E (ECHA 2012a) (ZBW - CEMWEABRIZES
7% NOAEL /X LOAEL %7 & A A > M (FEzE K OMERZE T LOAEL # WA 54510%
NOAEL ~AMET 57O O fEEEEZRT) TRLZMETH S,

74 RCR (Risk characterization Ratio) =#:#E/DNEL
bOoFWEDO RCRN 1 A5 &, ZOFWED ) A7 ITHIH SN THRNT & 2R,

B NP —RA T w7 A=3CI/DNELL, Ci: & ENHLFWE 1 OIREW I X ITHEE it 5.
DNELi : &FNn5b5%E 1 DNEL, "Y' —RA T v 7 AN1E2B25E, TDU AT
HE S TN & ERT,
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RCR i, BIEMREKEr—AF ) AT 58 M %N Lz DBP 8 (97.5 /%X
—B A AUE) LT 2R, 6/7 R LA T, £4£40.149, 0.104 K&
W0.045 TH o1z, —FH. RHPREHE) LHEE (Fredericksen et al. 2011, Koch
2011, Wittassek et al. 2007) IN7-iFFTEE (95 X—E XA /UH) 12T 5
RCR %, DBPIZ2WWTFEHT0.955, AT 1.090, 4 D7 X LT 27 /LD
RCR OFBFHI DWW TFHEH T 1.59, AT1.23 Tho7z, ZTD L HIZRCR DR
FHE 1 2 L7223, RAC I, JRZBRIL 72 2007 4FRE S O ZF R 2 sk LU 72
RCR TH Y, " — RRORBHEICRHEENELRH D &, S HITHRIE 104F0 4
DT ZNFET AT NVOFERITEFERICHD LTEY  ANATED T (5] 213 Goen
et al. 2011 |TR&END) ITHEEZHEZ WL B2 DHZ D, Blko RCR
X1 XK b PIELT,

PLEX Y RAC X, BIfE (20124F) D 4D 7 X NVEET AT IVDREFEIZL D
URIRHDHZ X, AFARERT —F TlImENenl &b, ZOREIZIEY
b Gustify) SnZeWnWeBX 5, BELURNICIND DT ZIOVEET AT VI HKGERE
MRINLTeD, fERELTAECLMEHBAICLY, 61T A7 IHRET 5 &0
BRAEBRIN LT,

3. A—X b+ )7
T¥#FREH - BEHIEXS (National Industrial Chemicals Notification and
Assessment Scheme : NICNAS)
NICNAS 1T, R LFEE L LTI XA AT VOFEZIT> T D, 51 BfE
(phase1) & LT, A=A MUV TZHMETH, HDLWIZDOFREMENH D 7 XV
fe /v b = X7 )L 24 FREIZ DWW TH FMERHMI 21TV, 2008 FISHE RaeA~F Lz
(NICNAS 2008), feW TR0 2 Bef (phase 2) & LT, 24 fD 95 HESERE(F
L E L R E SNT- DBP 258 9 FIEDO 7 X VT AT /LD U A7 FEliA D &
AL, 2013 41 DBP @ U 2 7 Sl R a& 7z (NICNAS 2013),
(1) BEFLEMEREMHEFE (NICNAS 2008)

DBP O FEEREN XT3 5% 0 5858 CO 2R ISV (F > & LDso 6,300~
8,000 mg/kgfAH, BASF 1961) ., FIHFRER AT DT —& &£ OREHLO HAfF T
25 < & DBPIAHII N OAEREHIIO 5 IC B W ClElnitt 2 R SR VWIE T
bHHEEZOND, MERSFEMHICOWT, 7 v b TO3 A MR 0k

(Schillinget al. 1992) (2351} 5 AT OV BB O ZAL K& QMR- - BERILSH) /]
T A= —DEAIcHES & LOAELIZ752 mg/kgAE/H ., NOAELIX152 mg/kglk
H/HThoTe, ZOHBETITHESCHBER~OEEBIIA N o7,

DBPORENAMEICE L CIIEREM TH & FCTHMYI RIS S TR,
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7 v MTBIT AR CIIHEA~ORENA LN TS, 7 v hO2HAEER
Tl B2 OLOAELIL, F1OK RZEMZ 5D  fkH0.5% (K Tlx256 mg/kg
{REE/H | METI1X385 mg/kglA&E/H) TH 0 . NOAELIZAAEHH10.1% (M TlE52 mg/kg
(KE/H, METIZ80 mg/kglAE/H) Toh-o7= (NTP 1995) . IHHE 15H 5 HFER
21 HIZDBP#FE L7= 7 v b ORGSR CI3Asm - 384 B O LOAELITE R O
HERISGER FICESE, k42,000 ppm (148~291mg/kgfAf/H) TH Y .
NOAEL{ZE£HH200 ppm (14~29 mg/kgiAE/H) TH-o7= (Lee et al. 2004) ,
WA OO BB THRBEORENRALNTEY | KLEZEOE VT RKRA
> MIKEHEDIZHESH) (testicular morphology) 228N OVEFERR BT 22 TH
%o iR 12~21HIZDBP&#Z L7=7 » b TIXLOAELILME B o K5 HI A 250 X OY
FLEAMRFFIZ D & 100 mg/kgAH/H TH VY . NOAELIZ50 mg/kgiAH/H TH 7=

(Mylchreest et al. 2000) ., & MZEIFH5DBPOAGE, BAEICET 5T — X130
2. AR TH HAMBPIZOWTIFMERILE VRS v 7 U oRofT L~V D2 b, &
OB I 23BN T D REN 2L 5 5,

(2) BEBFLEYESTM (NICNAS 2013)

BB E T E DB S b0 7 Hdh & Wo - iHEE R iR ODBP % x5
IS A1 3 [ /NESy/ R=F g Wt

NICNASIZ. DBPR~ULF %o — AHIGEK O KB 512 L AP0 A =
AATE MIBE L2V & B 2 1o, BREERROCEE iR Of 5, DBPICE
et <, BEEERPAME TIEIH D ZH RN EHB Lz, £, 8%
W7 8] 7e B OR3 AEREBRIZI AT CTE e o 7203, DBPROWRER A
LD T ol aICBIT D A F Y — AHTEOEA I NZ B R TIEIDBP&E
EFEM AN Z BREAA T DFHLNTFE LW E2EBE L, B MIENAERD S &
75 & a7, NICNASIT B F O@EEFEIZES#H T 2 DBPOBEMEOEE /R R A
¥ MIAEFE R OO S EFEFETH O | HEEARMER D i b IS D
EWIERRRE Th D LB R T, MFtOME., T o WBEICRE SN D IEMET O E3E
REHZTHDLATOA REAKRKLOA VA VEERT T K3 BREOEENE I
WHTEX2 2 EEEBETE., TotHIcALND AT MCBEET LD
EHEr STz, 2T, BARERAKFOEEEZETHY . DBPOATIEHRZERL ICHE]
BINDLEMERERTIEEEET LT R r O FICE &, DBPO Y 27 HE
12 HE I 72 NOAEL#% 10 mg/kgfA#E/H (Lehmann et al. 2004) & L7-,
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U A7 #3+ TIINOAEL10 mg/kg N8/ H %, BEEFREITIS U CAMF R %
L CEH LEENEEEE TR LIEMOESHNEH SN, FELOBLLRr T
YWhD~ T ¥ 7T K5 BN O 582 DA FHIA LT, MOE!34,878~28,571
(V=R Nr—A~MRIFRGE TV A) ThO | AEFREREY X7 3K &f]
ESNT, ALHERIC L D #TE (VT—A Ny —2AFFE TV ADH) Tk, MOE
31 &6 T162~233 CHrAER~120Hiis) £100&2 B2 7228, —KEMTIT64TH
572, NICNASIZ, V—RA Fr—RA T F U AN YL E S E5EH ITIMOEN 1004
WERDBENLH Y, TR - AP OLMEICBN T EL DA ERED Y
AT N DHE LT,

4. BR
EEHsEE EBEERFESEE KEEEODREL (BEE£7E%E 2003)

VAR 15 4 (2003 ) DEARIEFHESARREKESSKEEHEMEERIZX
V. RO I DITKEEED FLIE LOEN S,

DBPOEHENROF IOV TIIREHALNIZR>TELT, BIEDOE A,
DBPPDLOAEL!X66 mg/kg{AE/H (Wine et al. 1997) . NOAELIZ50 mg/kg{A#H/H

(Mylchreest et al. 2000) & f|ilr =415, Mylchreest et al. (2000) D FEERIZIS1T 5%
GHRNIEIRZ A OIA RIS TH Y . HEROATHER RIS T 2w RO b
TW5, —Ji, Wine et al. (1997) OEfe 2R (23 1T 2 & 5 HIMIZ14EM TH Y |
BIHR DT DI MG L7olE TH 0 | MR B2 CTh 5 L7 1o
W Iz SN TRk B ZLOAEL T b . = OLOAEL66 mg/kg(kH/H 2 TDIRE D
BILET 52 L3t - E 2 55, DBPONOAELBEEICIL, RHEFEREIL @ O
100 (FEZ= : 10, A&7 10) &, LOAEL» HTDIZRD D Z &b HIZ10& 0L,
AWeFAR%%1,000& L, TDIFIEEAIIC66 png/kglhFE/H & 752 ENZHBEEZDL
N5,

FREtOREFL, B ER) TDI 66 ug/kg (KE/H Z %52, DBP O G EE (Kavlock et
al., 2002) IFEMTHDHZ LD, KOTFEHHEZEZ 10%, HKES50kg Dt 331 H 2L
kT 5L L, iHlifiEa 0.2 mg/Ll (0.165 mg /L) (EEfH) L3252 &Rl
ERX VD,

76 NICNAS (% 100 L D K&V MOE 1%, iz OMERZEZILZE I 10 OELRSFRY 72 WA T 52457 5K
T N—F L=, WE. VAT OBREITEWE RS D 2 L &2 ICPS (1994) KON ECTOC
(2003) »HEIHEZLTWD
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. Ba@REE
DBPi7§W&iXTW@ FECTHY, 7ANMBRT AT NVITIPVC &2 Ly 35
TTAF 7 OREHIE LTHEA SN FEME ThH D, 7=, DBP IXIBERCHEE A
I &4, DBP 2 a[¥Fl L 35 7T AF v 78NS OEBIC LD b0 E D, 2
R Ko AT RAZ RN FROEM E W BB ARTIZAH S,

1. (KNENEE

#0572 DBP (0 RIS, 3, BRSNS, FomE&k O b
ORER T, B OEG5% 24~48 FFELINIZ, 52D 63~90%LL L3R L 72 -
THRICH SNz, B EN7= DBP ORGSR T FEF IR LITEI T L, &)
ORFTH D MBP 2ERKT D, MBP 1% 10% %2 B2 72V#EH T o, o 1-B bz
I RICHEESER D B 508, EHL L 7= DBP X K42 MBP XiZ MBP 7' /L7 1
VIERAIRE LCHEItE N D, £, DBP O ORI OMRRICH T 54 5 /&M
E, BORG LT >HWETIIAONRNT 0D, MRS ITIER IRV & B 2
bivlz, DBP OGN BRI DK SRR (AT T —8, U N—E%) /Ly
0 VRSB IESR IR 2 2y RN S D08, A, RIS RIS & W o RIS
WT, RERFEEIT W EHREIN-, $7-. ZL< 0B FEHRMENTNWSZ L
D, B FOEEENHIIRE W ERHERE IS,

DBP & O MBP D@ ENH S0 ST 5, EJRT v M2 14C-DBP %%
N5 U= T, ISR O B MR SRR g o 1/3 LLF, &5 ETED 0.12
~0.15% A TH > 70, FHEL MO BHTEEOKRE 771X MBP ICL 56D THY |
MBP O 77 v rgiaaRbidd biiz, £72. v boRFEH 26 DBP XU MBP
DI S TWD (Z 7 a U BREIARD E 5 NI AR,

. 5%

IBP@EW%EF FOAF TR A T 5720 BN ER L O 5250 7%
A L7z,

FREMIZ I T DBP O N &FTRIZHIT 2 atEmrEi <, matkmEsii i
%@mm%i®%n@&g¢$ﬁui)THM&UWW%ﬁﬁ WO b, 1&ME
PR OFEN AMERBR T, P - E Az 1 ER £ TORRICBWNT, 7 RIZH
SRFERE N F AV INE F@%éﬂ WO BIVTEDN, HEHERICA BRI TR < i
FRRL T N BRSO b )R FE DS AL ﬁ@%m@#ot LU, FERAMEDRE
ﬁ_L%*@%M52$%ﬁ%@ﬁii%ét%T WY FEhE X A7 DBP 084

PERRIER K OFE DS AMERBRIZ AT TE Z2v o7, 728, DBP O & b ~DFRMNANMEIZD

W, TARCIIRFHECTH Y . EPA (1993) TlX, HFETE 72\ (FF7AD) &L

W5, FEoAlEEiRERRIIEETH Y BIED L Z A DBP IZX 5t M TORMN
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ANTHE STV,

DBP O 512 X 0 MERED FZEREWIZ AT OFAE~DEEDRINTND, £D D
B, AW E (500 mg/kg RE/H RN THIRO LN EIT, MIRE O
HEHORGICL Y, BE4E ) L DBP &% L2 IR OATEEE ~DEETH-
7o TNHOEEIZIDEHP CHLEL T, 2O X973 DBP OHLT v Kua s Rk 1E
HiZ, = A MaFUoZ/EWeT v Na b oS/ R e EEN LTAERTIERnweE 3554
Find %0, B CIIERRS IR O3 03 %> T b, L L7222 s, DBP
DIEFAEFIERICBIT 2T A2 b AT 0 VAR ERRE~OBE S R3 b T\ b R %
KE 2D &, BMWRBRICE T DA « BRAE~OFEE L MIIMTFT D Z LT ATHE & f)
Wr L7z,

BAFMEICE L ClE, in vitro Bk CHMEEZ R TSI H 503, DNA & ORI HE
SSEREFRTDHZEERBTHHLOTIERL, in vivo DREBRFERLERBT D L
AR L - THERRTE L R D BIsEEII VWb D L EZ BN, LI ->T, TDI %
WET DI ENARETH D,

I, RO MBP R % DBP O#&EIEEE & Uiz, A5H - BiEEOE 4 8
L ORI BT A EFERESRENHRE SN TVDER, EORBBIZICONTHE—E
L7 OFERPE LN TRV, D7), BRES T, & Mo s E &MY
A7 FHEDORFHI WD Z EIIREETH 5, Lizhi> T, AFHlicBWTix, iR
BROFEFICIAS L Z EXWYITH D LHWr L,

VLbEX Y FEBREMWIC A DT AGE - ST SW T TDI 25T 5 2 L AN
Uchsr B2,

3. DI mEKkE

B & O TCREBRIC W T, FREME L & oA - AT O H &SRR 2 fEt
L72& 2 A, NOAEL XX LOAEL @9 6, sbBEWHES GO HARIL, HZ >
N DR 15 BB HIPER 21 H £ TOREE G (Lee et al. 2004) ThoTz, K
AR CIX, FERFHERL DR IE A3 A2 & AU 7 VLB Mo OVFLIR D FHARZEME D3 7 & 20 T R
DOWREWD, BIEHERGHENOIN L2 L1225 %, LOAEL = R#EWo &L
LT 1.5~3.0 mg/kg (AHE/H (FArtHIEE 20 ppm) & L. NOAEL IR ETZ 720
776

AR D LOAEL X, OB CE oI -4 - BAERIEICES< NOAEL XX
LOAEL kY 30 fFREEKVMETH D, L LA bARRBR TlX, FECEENSHETHY
me., METHEDT S WO M CHK T A2 bZ R LTz Z &, 7o, HETITMEAE
EOBEIIHED, BRAOEENEE L2 L b, NWRIZEIT S, DBP I
K DR THE- FEAR-FE R~ D ENE 2 Hivlc, L7 -> T LOAEL ORR#LE L
TP RAE.DBP OB GIZL Db D & L TEMFIINCT G2 HBT 5 Z EBAEETH
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D AR LOAEL 13 TDI O EARL & L THiEt) & ik L7,

T, RRBRITIRA B G RBRO 70 (TR S BERLIS T TRENM O 1R B3 BN
L. ZHICfEV DBP EERE LML Tz, —F, Kl chbh iz w8 s 5| &
Z L7 DBP O GRZREST 5 2 L3R - & 2. TDI HHIZHW5 LOAEL &
L CTa#& 54 o DBP EE& O ME ) (2.6 mg/kg KE#H/H) "2 5 Z & & LTz,

RHEFARBUZ DWW TIE, LOAEL FREARHLAT L C & 5 MED RO M5 Al a0 22 fa 28
PER OIREZERE L, £ 20 BTHLREREL T2 b, — ., L0 EERREBICHED
£ < ATREMED B B MEDFLAR D RRFEFL 3 K OIED A FEHIE R R~Ffin) oAb
TERGEIEIL, A% 11 BHIIZEE L T2 Enb, 2D OEEORE 2R AR
HIWr U758, FiZE 10, EfAZ2 1012, & HIZ LOAEL Z W= S IC L 54555 %
BAIL7Z 500 &322 & vt &l L7,

EEY, 7y FERWAR 15 B HER 21 H £ CTOREGHER (Lee et
al. 2004) ® LOAEL 2.5 mg/kg 8/ H % e 2474 500 (FE 2 10, {142 10, LOAEL
735 NOAEL ~D44# 5) T L. DBP @ TDI % 0.005 mg/kg {AH/H L% 7E LT,

TDI 0.005 mg/kg A=/ H

(TDI 7% EFRHLEER) G - A TR BR

(B E) 7 vk

(4 5-H1/H) IR 15 BB HPER 21 H

(B 5 J515) JREH

(LOAEL % ERILATR)  REMW OREREMAL O T EREAE ., WERE D R B4 O FLAR
DFAFRZNE

(LOAEL) 2.5 mg/kg AE/H

(e TR %0 500 (ffz= 10, fE{A# 10, LOAEL 7»»% NOAEL
~DHMF B)

I, KA EO DBP 2~ U 2 OFL IR R GRS Db L7cslBRIZ VT, KM
AT B AGHE « RAEREEZ BT DRSS S (Moody et al. 2013), Ak
Bt RV LFLSh RS DBP &ER I L U MER mWAEEEZ R T 6O TH Y | IR
IEBREE (B, N AKX R NE) ke, v U U1TENC LD DBP OEHREE
DOAEEMN TR END Z & D, BBEFEEOTELZ G0, EERACIEREF DM
HEOREMEOBREZFR L TS MERH DL EEZHND,

77 (DBP fEHE X HAM) #1455 B £=(1.5X6+2.4X9+3.0x12)/(6+9+12) =2.5 mg/kg /A =E/H

* IR (H %0 - B o) DBP 2B =FE 15~20 H (6 H#) : 1.5 mg/kg (KF/H . HH 2
~10 A (9 Af) : 2.4 mg/kg K&E/H ., HH 10~21 A (12 HH) : 3.0 mg/kg K&H/A
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= VI-1

DBP D EEREIM~D

B2 480

o=
REE | EBWAE |1ER-E|  IREHR |1R5| AHE (ng/kg AE/H) NOAEL (N) /LOAEL (L) (FH&) SRETHLN-EE. TOMOEE 3T,
5| R R ik <fAHEPRE> BTV FARA 2 b (AR <@AHPBRE> (F8) <fAipdEE> 434E
(2) [THR | MEHE10 |13 58R8 SERH (M0 0. 163, 353, 812, | N#: 353 [NTP. EUBRZE] 1 FFiE#E* =& <5, 000ppm~ > Mar sman,
@ |B6C3F1 | 6 5@ 1,601, 3,689 L ##: 812, M : 238[NTP, EU BRZE] FFismEEm R - HiHaEZEE <i# 10, 000ppm> 1995GLP
I 0, 238, 486, 971, |1 Bigitxt - ARE= <M 1, 250ppm~ > | BligExES. | AELAESNES. HEREMR
2,137, 4,278 | RE#Em, | {KE <5, 000ppm~ > $EHIRAHUR A <1 20, 000ppm> | AT R4 1w A,
<0, 1,250, 2,500, 5,000, iR ERA R« MEREEEZEE <t 20, 000ppm>
10,000, 20,000 ppm>
(2) |Zv bk |10 2 SERS &% (0, 100, 250, 500 N 100, L 250[B&ZE] IARE, | BREE. RERENMR  BHMTEEE - %4 |Zhou et
@ | %2 #0O | BREEARETH., | BRELARTEHE(0| ELEMBOBEEEE - BERARED - BHRER al. 2010
~) FRZ (500)
BEOBIERA FLAY—H—LF., MY E -
FEREMMET : TMDA - L SOD - | GSH-P - | GSH (500)
Swybk |#10 2 58] &% (0, 100, 250, 500 |BREAEE, BRIAFREFRR  BELEAEEN - |Zhou et
SD B2 #0 MEREOIM - FFELAEEREFRZ (500) al. 2011
FEEEAOBIER FLAY—H—LR. iEbEEE
EHET. RERERFEMET : TMDA- 1 SOD (250
~). | GSH-Px -
la-Fass—+€ (500)
(2) |Zv bk |1#16 30 BRS(8 PT) |3l [0, 250, 500, 1,000, 2,000{ N 250, L 500[EBRE] | 1f3% T(500~) Zhang et
® | 5 JEEh #0o | BREXNEE. BEREMR  FHEEE - | | AELAEXMEE. 1 NFEBEILFIA F FEOD |al. 2009
EEMBAYEY - 54 T« v EMALEAL (500] mRNA RIRZLL : 1B ILFaA FSEE -1 b
~) 118 -Hsd1 - | StAR(1, 000~)
+HAZE 15 HRS | BERNEE., | BELAENES A,000~)
(8 )
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SER | BMMRE |MERI-Ehm|  R5ERE |5 | A= (mg/kg AE/R) NOAEL (N) /LOAEL (L) (FAZ) SHETHLNI-FE, TOMOFE SCHK.
5| R R A& <fAHHEE> BT FRAD b (BAE) <GARTEREE> (A2) <fAPDBEE> N
(2) |5y bk |i#20 30 BfS ) (0, 0.1, 1.0, 10, 100, 500{ N 10, L 100[B&RZE] | RO - B EE. | BFRELAOHEY - 5 E [Bao et
@ | 5 JE&h #0 FERMREMR  ARHEE - | L b HEias 2. BRREMR EECHEMEEMR - =61, 5 |al. 2011

FEHE O & FEHRE %R (100~) 174 v AR, BFEEARL (500) mFR/L
EVREEZIE: 1 T(500) - L LH(0.1,10) - T LH(100) -
TE2(0.1. 500) - TFSH(1~)
BREOTOTAI VR (~0)BFRRICESET 24
IO BFBEM: 15001 0. 1~)- 1 EAVF 0.1,
10) - 1 HnRNPA2/B1 (10)
(2) [Svbk |10 | 135ER SEEH (M0 0. 176, 359, 720, N 176 [NTP]. N 177.L 357[EU] N #:176 :177.| 1 m/Mk<#E 5, 000ppm~ > Mar sman,
® |F344 5-6 B 1,540, 2,964 L %359 i :356 [BFEE] <2, 500ppm> FEEFERR 1995
M 00 177, 356, 712, |1 HFEMEXE=S. | BEEAXES. M : | FFROMHS - B EE. FiEFREMR : MiEZEL | GLP)
1,413, 2,943 IANESOEVERE - | MBS <H#E 5 0000 <20,000ppm~ >, #EEEFHFRERMR  BFEAE.
<0.2,500.5,000,10,000.| ppm~>. T BF PCoA<5, 000ppm~ > | BEBENEE, |[METEE, I AU M)y ME
20, 000, 40, 000ppm> <t 20, 000ppm~ >
mEEEPHBRE: |T6- |aLRAFE—)L- TAP- 1
RBE;HEE<2, 500-20, 000ppm~ >
FRSRIER R RILA T VU — LIBEFE<40,000 ppm>
(2) |2y |HEEE10 |3HA & (0. 0, 120, 1,200 L 120[EU] Nikoronow
® [Wistar |90~120g #0O 1 FFiE+Ext EE (120~) et al.
1973
(2) |5y |16 4. 6 B & [DBP : 500, 1,000, 2,000 | L 500[&Z=&] - DBP (500, 1,000, 2,000) : #&5 548> = £ (X xHRD 103, |Cater et
@a |D 3~4 EiES 20 [MBP : 400, 800 | ¥5E+Ext E= (DBP500~) 76. 66% (4 H). 82. 68. 57%(6 H) al. 1977
MBP - MBP (400, 800) : FFEMEXEEZIIRIRD 78, 66% (4
H). 64, 53% (6 B)
(2) |5v bk |#6 2 JERS 34 [DBP 500, MBP 250 | hEHEm, 1 f% AST. 1 1% ALP (DBP. MBP) Kwack et
@b |D 5 E&h #0 1 FFigfExt EE (DBP) al. 2010
MBP 1 Mm% TG (MBP)
6 4 58 | AE#EM, 1 FEANEE. | BELAOEFE - #5 [Kvack et
5 &5 FESE, 1 M/hREk. 1 miF AST. 1 0uiE ALP (DBP. | al.

MBP)
| BRENMEE, | FMBRHK. | AT FY Uy ME T
FHFMBRMERE, | FHROKMOERRE (DBP)
1 1% TG (MBP)

2009
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HER | EMRE | 4RI-E|  IREERE |5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (&) SHETHLNI-FE, TOMOFE SR,
5| R R A& <fAHHEE> BRI FRs2 b (AE) <BEREFTEE> (A2) <fAPDBEE> N
(2) IR |1 PND4~6 gl | 0, 1, 10, 50*, 100, 250%, PND7 Moody et
®a |C57BL/6|9~18 (PND7 &l#%) |#200| 500 | EEMEXMES. | #BiEEI/L LY #iE (500) al. 2013

J i PND4~13 *PND14 @ AGD. ¥5E Xt PND14
6~23 (PND14 #I|#%) EET—ADH LAGD (1~)
FREREMR . | AT UHBEMBEIE. 1HE
DAVEEVaHER, 1 BEOIRFI D 34 FH (10
~)
| BEBEXEEZ (50~)
FAREREMR . 1L HEEAPREICEET S
FHE TMI2>—BRILEVRI (100~)
BRREMR . | ARENEOREENEEEE.
TIEAveEEVeBE, | METEE (500)
T PND4~ 21 8 ;B & 8 B 5
9~10 (8 B EIR) L 1[BRZE] LAGD (1~)
ARRENR  fEREETE (0~) | BEHExESE (500)
(2) |5 |10 |[3mAR  [REINTPRE N 142, i 162[NTP, BRE] (4)Qa HRABEICREIZLZHEIRRINT URRE
®b |Wistar |6 EiH 0, 27, 142, 688 L #:688, I#:816[NTP] (EPA @ FOB) TANTP-
H: 0. 33. 162, 816 N 152, L752[EU] CERHR (BAS
EU#E T FHfExE=S. 1 BigExE= <Mt 10,000 ppm F1992 X%
0. 30. 152, 752 >, Bl mFERFMELE. 1IETILITI Schilling
<0, 400, 2,000, 10,000 T mn#E<i 10, 000ppm>. | FFHAAREEAAILIE. et al.
ppm> | & T3 ;B <10, 000ppm> 1992)
(2) |2y bk |16 2 3B JEEH (0. 1.1, 5.4, 19.9, 60.6.| N 19.9[&E&. EU] 1 BFHi# PCoA ;&4 <200, 2, 000mg/kg> Jansen
®c |Wistar |7 8H 212.5 FREERILA T2 —LHE5E: T LAH-11 - et
Riv:Tox <0. 20, 60, 200, 600, LAH-12- T /AL CAEFSH—F - hJL al. 1993
2,000 mg/kg> ZFUTEFILES ORI T—EFEEL
600mg/kg~ >
Zw b | MEED 28 A& i8E | <0.150, 1,000, 7, 000 ppm| NOEL 150ppm [EEH (A ZHAAIHR) ] 1 FFiEAE T E= <M 1, 000ppm~ > van
Wistar |9~11:E > miEmn A 280 39 RZE{L<HE 1, 000ppm~ > 1 FHisAE >t E= <Itf 7, 000ppm>. T BF PCoA E&1k L X)L < |Ravenzwaa
T 7, 000ppm> y et al.
2010
(2) |IFouksE| i 7BREU9 B |58 |0, 2,000 | BEREEE YDA, Sv b, ELEY Gray et
®d |4%8 3~4 &0 BHEEHE: - Sy b, BELEY L (EE) . YIRX (8|al. 1982

E) . NLRE— (G L)
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HER | BMRE (MRS REEERE |5 A=E (mg/ke AE/R) NOAEL (N) /LOAEL (L) (F&) SHRETHLN-FE, TOMOEE k.
5 | R B/ AL <A HiRE> BTy PRV~ (AE) <@ARPEE> (AE) <fAfHEE> ok
(8) |=®™mR |20 |16 587 REE [ RDIFFEEEMRILIEE ORERE : AV > (10%) . DBP (10% Kim and
@ |B6C3F1 | 5~6 iEEH T#EHA (FVUED) *WNFhLAFENEEELGL Cho,
32 iR DBP gd#% 5,000 ppm. RS * - DBP+A Y~ +NNK (10%) 20090
A2 0.5 ppm(B&RA) . *WFHEBAFENFEEELL
WiE20 | 1208 NNKT. O me/ke (R2F. 3 @1/ BRE M+ : DBP (10%) . DBP+ Y > +NNK (10%)  |Kim and
56 38 ) WiffEx - DBP-+ o -+NNK (i 1096) Gho.
BB LIS DR DBP+4 Y o +NNK - KBS S o1t (i 2009
10%) . FEOMESERK (10%) . FERER! —
7 (10%)
*WNFhLAFNEEELL
(3) |5y h |20 12508 SEEE |EU % 0, 62.5 N 62. 5[EU] <1, 250ppm> Nikoronow
® |Wistar |80~100g <0, 1, 250ppm> EfEIZEIEHY et al.
RE, g, BRERUVEBOEELE - RE 1973
T LMRFMHEEG L., iESY /0 2EE
&L
(4) [Sv bk |#9~10 |GD6~PND28 [3BEE |0, 30.6~55 1, 93.9~ BEY - Li et al.
® |Wistar 165.2, 291.4~485.5, 797 1 SEYRHART < 10, 000ppm> 2009
~1,483 REN -
<0, 370, 1,110, 3,330, | AGD< ¢ 3, 330ppm~ >
10, 000ppm > 1HRE. 1HEEMES. | BREXES
<10, 000ppm>
IR OMBRITEIFMEER
| Bk ) TR (PND10) . | ZERE - SRR
(PND35) < 370ppm>
| ZERS%E (PND35) <1, 110ppm>
1 FEIEFRSESR (PNDT) . | 8RR 1) » TS (PND10) |
1 ZERA%E - SIBEEME (PND35) <10, 000ppm>
Sk |8 GD6~PND21  |3&#1 |0, 25. 75. 225, 675 BEM (PND21 T—EREIR) Li etal.
Wistar & .~ |0 | K (PND1) (675). | AGD (PND1) . 1 350D BONF %33, |2010
PND28 (i) | FBREX - HEE (M 675)
(B O R D AT BN SRR BB -
IR—IT/RRIC T ZEf%E (PND30~33) . 1 ZEMEER 1R LR (PND60O~
#5) 62) (675)
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HER | EMRE | 4RI-E|  IREERE |5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (&) SHETHLNI-FE, TOMOFE k.
5| R R A& <fAHHEE> BT FRAD b (BAE) <GARTEREE> (A2) <fAPDBEE> 7458
(5; (2)@b. LARE
(4) |Zvbk |12 GD8~HEE JEEE |0, 10, 1,000 1 g/kg IhE/ | IR PNW21) DB D<K AULMTE) (10ug/kg AE/B)  [Hoshi
@b |SD =] and
Ohtsuka
2009
(6) |[¥IR | i 7 BE+&E: |/REE |0.53.525.1, 750 N : 525 (itfif) <3,000ppm>. L : 1, 750 (ltf) | xTEEEEEE x 10, 000ppm & S B MED R EREL - Lamb et
@ |IR *THE 40 % | 3EE (98 B <0. 300, 3, 000, 10, 000 INTP(47E). BRE] | ERER, | BAERS/IE. | BERE, | HAIRIKE |al. 1987
H5E 520 7 ppm> N:420<3, 000ppm> (EU #25) [EFSALNICNAS (8| <ItfI-zs2&>
B DZEM. FEHE) ] ey -
| BEYMFEEMEE. | EiRE,. | BEA | | SHEEHAE. 1 FHStEXTES < 10, 000ppm>. 1 FHiEHE
DHEERE, | HEES/R7. | HERE | sEZ < 10, 000ppm>
| HAEIR{AE <10, 000ppm>
(6) |¥RX |M7~21 |GDO~GD18 ;EE€H |0.80.180.370.660.2,100 | L: 80 [NTP (#4%). B&LZE] <500ppm> T HARFEL. SMXAE <10, 000ppm> Shiota
@ |ICR GD18 IZFEE <0.500.1, 000, 2, 000, | BB DB L E#E<500ppm~ > And
R4 Rd 4,000, 10, 000ppm> Nishimua
N:370 [EE (F-RREEM ] <2 000ppm> 1982
| A 7R RR IR K E < 4. 000ppm~ >
N: 660, L:2, 100 [NTP (&) 1 <4.000ppm>
| BEMIDOITIRP AR EE I <10. 000ppm~ >
(6) |XoR |12 GD7~GD9 a4 (0. 50. 300 AAR0I VR (BEHMmE. B, REMWE) - T Xia et
@ |C57 GD16 I#EL] |#20 VEEBEE T 2 /8. T U RUVIBERBEAEE |al. 2011
RE ] IZ%1t (50~)

T ERURE/RE. | £FERIRS/IE. | e EE. |
SEBREAE. | BROBRCTEE. RIRKEXNES.
REFEEER. 1 0T BROBATLE. B
JL=7%) (300)
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REE | EBWRE |1ER-Eh|  IREHR |1R5| AHE (ng/kg AE/H) NOAEL (N) /LOAEL (L) (FH&) SHETHLNI-FE, TOMOFE 3Tk,
HES | R BB b <fAHEPRE> BT Y FARA 2 b (A2 <@AHPBRE> (AE) <tAfPREE> N
(6) |[¥HDR |HECHx |BE): JREH |[=E (NTP #2%) :0.227.| N: 227[BZ&ZE] <1, 250ppm> 1 GDO~17 mBEEMAEREM. | REEIRE <7, 500ppm~ |Marsman
@ |C57BL/6 | it B6C3F1 | GDO~PND28 454,908, 1, 359. 1, 816, 1 1 EREARE. | BEFELR D \REMIARE (i) > 1995
RE | (BE < IR 3,632 <2, 500ppm~ > | B2 0 REMWIAE () <7, 500ppm~ > (GLP)
) . ~20 REM - \REH - M 0,199,437, | REMIAE (PNDO) . | HEZR <10, 000ppm~ >
B6C3F1 (PND28~) 750.1, 286.3,804, it : 0. L: <1,250ppm> [NTP]
(Rehy) | Remy |48/ 170,399,714, 1,060 1 HEOFEENES. 1 HROBEMENE
It 10 <0.1, 250, 2,500,5,000, | =<1, 250ppm~ >
7,500, 10, 000,
20, 000ppm : 'RENMIZ R EY
MERAZE. HED
10, 000ppm, MR D
20, 000ppm (L& < >
(6) |[Fvh |HE11~12 |@DT~15 3431 0. 500, 630, 750, 1, 000 N:500. L:630 [NTP., BRE (B8, % | | MEMOSHOREDRE (EICOSR) ., 1 2RI |Ena et
® |Wistar @D20 IZFFEL] |20 )1 (750~) al. 1993
& (5] ViERP OB EAEEMN, | BREBEEL
R, OTEELOBERECH. | RAEER
BR#. | BRIRAE (630~)
Sy kN GD11~21 GD21 |iE2£H |0, 331, 555, 661 N : 331<5, 000ppm>, L:555 [NTP, NICNAS. 1 EEEAONERFR. BHEIFH <20, 000ppm> Ema et
Wistar [ZF YRR <0.5, 000, 10, 000, BRE (B, BE) | al. 1998
20, 000ppm> L@1T1~21 2B+ 5 BEMAEEEM. | R
D AGD, 1 =835 <10, 000ppm~ >
Sy bk | #10~13 |GD7~9. 3% |0, 750, 1,000, 1,500 X% 2 58ME - 1 EKRZRIEIEXRZE (750~) Ema et
Wistar GD10~12, #n0 10,750, 1,000, 1, 250 G7~9 5 : 1 BHTR (750~) al.
@D13~15 @10~12 &5 : (FMEEOFELIEMZL) 1994,
GD20 [ZFHEYD GD13~15#%5 : 1 41&B3Hs. 1 B4R (750~). 3F [1995a
il WHEERK
vk |27 GD14 (BE[E#% |3&%1 (0,500, 1,000, 1,500.2,000{ N:500, L:1,000 [BRE RRREE. EFH| | BSMOAEREM A, 500~) Saillenf
SD 5 #0 )1 TRISHDEREEZFHF DR (GD14~21, GDO~21) |ait et
NOEL : 500, LOEL : 1,000 [E#H (EFRIE. (1,500~) al. 1998
FEEH) ] 1 BHRFRER WESEHES). | EHREERE (B
| EFRRAE. 1R, 1 BHRERE B| BHHAZEEIE. 511, 12 RUY/XUL 13 HEER)

RE 1480E) B8R (1,000~)

ZHDHE (2,000)
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HER | EMRE | 4RI-E|  IREERE |5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (A=) SHETHLNI-FE, TOMOFE Xk
5| R R A& <fAHHEE> BT FRAD b (BAE) <GARTEREE> (A2) <fAPDBEE> 748
(6) vt |EEMn: |BEW: REH =810, 92, 184, 368, N:184 [NTP (B Eh#) 1<2, 500ppm> BEY Mar sman
® |F344/N | xtEE30, |GDO~PND28 |#%5 |551.736.1, 472 | HE=E <5, 000, 20, 000ppm> . | LR EEE I <10, 000ppm> . 1995
RE %518~ IRENY B 0. 143,284, | iEUREAR <5, 000ppm > LRSS @D0~18). |{AE (@18) <20, 000ppm> (GLP)
19. REM - 579.879.1, 165, it 0, 133, 'RE (PNDO~28)
REM - (PND28~) 275,500, 836. 1, 104 L:133 [NTP (H4) 1<1, 250ppm> | PND1, 4 MBI DAEFFEE <10, 000ppm>
It 10 | 4588 <0.1,250, 2,500.5,000,| 71i# RO - Bli0EMEZ<1, 250ppm~> | | {&F : PND21~28<2, 500ppm>. PND1~28<5, 000 ppm
7,500, 10, 000, 20, 000ppm >. PNDO~28<7, 500ppm~ >
> (RemmisBaEmmeRA| N: <1,250 ppm>, L: <2,500 ppm> [BR |REW (8 :8E)
2. I LIREMIL. £] I RE (4~8:8E). e ES. BRELADOREF
20, 000ppm Zfx <) 1 R ORFED#ExT - FExtE = <2, 500ppm~ > B AE <ifE 5, 000ppm~ >, T Bt EE <if
5, 000ppm~ >
LIAZE (4:8%) <7, 5000pm>, | BEREAXNEE<
7, 500ppm~ >
| ¥ MxtEE <10, 000ppm>
(6) | 7wk |1t GD3~PND20 |54l (0. 250. 500, 750 L : 250 [NTP, NICNAS, B&RZ] | BEMIDOFE#RFMEE (500~) Mylchree
@ |SD 7~10 (PND1~2 % |20 BEREEAOXIE - #ET L, BREHE, 45| | EEMOHAEREKFE (750) st et
s % <) DXz 45 LEEOFHEE 4. Err| RS al. 1998
=3 HIEE. FFERIE, RETHR* (250~) LAGD(PND1). | fEEHExE=E. | REEXTES. FEX
*«NICNAS 1R#l (FEHEEMR UVRETH) # (500~)
| BEEREEE. | SIREEE (750)
(6) |Zvhk |1t @D12~21 gl |0, 100, 250, 500 L: 100 [NTP (34). NICNA (F4£). E&H. |#RIHW - Mylchree
@ | 10 0 BRE] VAGD, 1 MOERZLEEE . SIRFTR : BELAEKLE - stetal.
TR BRIEEHEE (100~) Rig, BMFFERIE (260~) 1999
= | BREMEE., | BRELAKEXNEZ. | BEOEXE
2. RETH - fREET2. BRFREMR : B
EEREM - HEMEBRK (500)
vk | l#19~20 |GD12~21 g (0. 0.5, 5. 50, 100, 500 N :50, L : 100 [NTP (F4). EFSA (MDAETE| HER Mylchree
D (&= #0 F4), ECHA (HEDAFESAE) . NICNAS (F4) .| | B . FFR LK, FIILAR. BREMRIAF-ALFIZE 5 (LABC) |st et al.
=8 11) &, BRE] ONESE. TFRETH. 1{EBHFE (500) 2000

T IR DFLER/FLERER. FHELME* (100~)
M B Z 1L NICNAS (D AR F

CHER LK. BE. BRERCINIIRO KB IEHET
£, FRELN. BEREMROBRAK - BRIE (500)
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HER | EMRE | 4RI-E|  IREERE |5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (&) SHETHLNI-FE, TOMOFE SCHK.
EFS | R R A& <fAHHEE> BT FRAD b (BAE) <GARTEREE> (A2) <fAPDBEE> N
(6) |y |1HE6~8 GD15~PND 21 |;E€E |0, 1.5~3, 14~29, 148 | L:1.5~3.0[F=&]. 2 [EFSA (IDI). ECHA | BEMAEREN (GD15~20) <20, 10,000 ppm> Lee et
SD ~291, 712~1,372 (DNEL) 1. 2.5 [B&ZE (ODI) 1 <20ppm> | | HARDOHDEIE <2, 000ppm~ >, al. 2004
RE <0.20.200.2,000,10,000 1 'R OFEHMAER BGELE (PND21) | FLARAR 4
ppm> Eib: THEOIIRIREISF A EE R :
(PND21) . TH#ROIREMIBDZERIZE - IF| | AGD(PND2) . 1 ZLEE/ZLEw{FEEF (PND14) <if 10, 000ppm>
EZHE (PNW11) <20ppm~> PND21: 1 {AE<20ppm>. 1 FFEHEXER. | FBHEENE
=<10,000ppm>. FREFTR : BREMES M4 T« v EHEE
N: 14 (£A%ieh 200ppm) [NICNAS (E5igE) ] R FFE HAEEETERD <i 10, 000ppm>
L : 148 (fA%ide 2, 000ppm) [NICNAS (EE5ERE) ]
1 iR DFEEHBAARS RGESE (PND21) <200ppm~>> | PNW11 - 1 A BEHERadDFEAE I8 <HE 2. 000ppm~ >
! FEAENES < 10,000ppm>. | FTEEHEE
= <t 10, 000ppm>
PMW20 : | TEAMEXTEE <Itf 200ppm~ >
1 BLARMERE L < AREHAREZERAZ . IREEME <HE 200.
2, 000ppm>
©@ |SD It 20, GD1~PND21 (5% [0, 50, 250, 500 N:50 [ECHA, EE. L B&RFE (HJEH4). ECHA| | H&EIR%K (500) Zhang
45 |5 b |PND4 (2 #0 (%45)] iR (PND70) etal.
HHE i3 RE% (PND1) | REEKREXES. | e - BdEE. |55 (2004
4/R8I1ZER | HEIRIKE (250~). | AGD (J# 250~) BEARTH. BREMRGC/20C, HE AR
B®RH 2 (PND70) £ 6/20 Pt (500)
16~14 T A EE. | ALiRiEX - HESE
] (250)
| BEEARESES. | BHEK. | BEL
K5 TFEENZE (250~)
Sy b | GD12~20 GD21 |34 |0, 0.1, 1. 10, 30, 50, | N:10. L:30 [BRZE HFEEEM] | RIRFEEATE. | FRITFEEEIIFAE S (50~) Boekelheid
4 |D *HE10 | ISFEEVIRE  |#80O (100, 500 | BIRFBREORMEE/AEE (30~) 1 RRIRAEE D MNG (100~) e et al.
4 %5 4~5 2009
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HER | EWRE | MERI-EM|  IRSERE [R5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (FE&) SHETHLNI-FE, TOMOFE XK.
5| H# R Hik <fAHhRE> BRI RS+ (BE) <fAH$RE> (A8 <@AfTEE> Fx.
(6) [Ty |l# GD10~19 g [0, 250, 500, 700 HIREY Kim et
@ | 3= #0 1 ZL.5E:&E%% (PND11). | AGD/{AZE (PND11). al. 2010

RE | LABC d#fExtEE (PND31). T#E&E (PND31) =&+
BIRXASFUREER a OmRNA- 2 /858 (500
~)
L{KE (PND26. 31). | FEMENEE. | FHELIKEN
EE. | BEHNEE. | BARIRENEE. |
ONR—RIENEE. IR - REFR BT LR -
REFARSERTE BARRNIRER. 1 RETH.
T =R, | mMEDHT B, | mE T BE.
L EGRIEEX (PND31) M7 > KA USRE 28 50
DEDA—H RELEEDY =9I~y TR TD
m-RNA - & /5 & (700)
Sy bk |10 GD12~18 & [0, 850 T HHAEROIIMERZ (39.5%). RIEEOEE, |Jiang et
SD #0 AEDRIE (850) al. 2011
(6) |Sv bk |t @12~19  |3&HI (0. 0.1, 1.0, 10, 30*, |N:10. L :50 [ECHA. NICNAS] Lehmann
@a |D 5~7 (| GD19 (ZFEYD |#20 |50, 100, 500 NOEL:10, LOEL:50[&#&] et al.
s 1~ | SRR TRENEROM || R TRE (50~) 2004
HEETE F=:8m | ¥68.0 SR-B1. StAR M m-RNA - &2 >/ B
EERIERF (50~), "EEBDODHBIRRET S
(6) |2y bk |Itf GD12~19 FEEEH 100,500 (SEAHERREZ: 112 TEREMY) - Struve
{a |SD B O/B | RAKIRE 4, 24 |1%5 | X (% 582) RERERRR : 54 7« v EMiEMHE. BRI BT et al.
FE m. BE | FBERICHEE (GD19, 20 : 100~) . MNG (GD20 : 500). | #&E T ;EE (GD20 : {2009
=) T/ | UIR @19, 100~ GD19 : 500), |#5&MaLRTO—/LARHSEIE
20) T (Oplial. Cypl7al. Scarb?) mRNA (GD19 : 100~. GD20 :
500). | AGD (500)
el GD12~20 & [0, 100, 500 T REDFEMED MNG (100~) Johnson
F344 %R 6 GD20 Y] (#20 | HERRIR AGD/BE. | RETRE. | BELILRXTO |et al.
55 5] —JL, | HBED Sreb2 KRV LATO—ILEREE (2011

BIETF (Cyplial. Cypl7al, Scarbi, Star) mRNA (500)

138




REE | EBWRE |1ER-Eh|  IREHR |1R5| AHE (ng/kg AE/H) NOAEL (N) /LOAEL (L) (FH&) SHETHLNI-FE, TOMOFE 3Tk,
HES | R R b <fAHEPRE> BT Y FARA 2 b (A2 <@AHPBRE> (AE) <tAfPREE> S8
(6) |Sv bk |t 8~18 3% 0. 33, 50, 100. 300. 600 N: 100, L : 300 [ECHA], Howdeshe
@b |SD *IER 3 GD18 THEY (#0O NOEL : 100, LOEL : 300 [ZEZE] Il etal.
A #B54 R |RRBRETEEE (ex vivo) (300~) 2008
(6) [y |if GD12~21 & [0, 10, 30, 50, 100 HREM (5. 7. 9. 14, 17 BEIZHKRE) Shirai
@c |SD *{HE 4 #0 | BEANEE 9~17:845) . | IBETERE (5~ et al.
FHE %54 17 88 . | miE LHBE (5~7 8% . 1% LH|2013
BE O~1788) . 1547« vEMELH 9~17
BE) . 154 T4y EMBEOEE/MIAELZ L
(JEHREREE) (b HA#s~) . | ST vEHiED
SEE/NARER (9~17 88 (100)
(6) [Ty | # (F0) : 78 |iBeH NTP 2. & N: 385 [NTP (BEi¥m) 1 <5, 000ppm> xTEREEE x 10, 000ppm & S BEMEIC & SRR EXRED Wine et
® | REE 40, | S EEAED i : 0, 52, 256, 509 lFo& F BEWORE. 1F, BEMONER| | BEREKE<MICEZE> al. 1997
2 4R %520 (14 1ERE) . It§ - 0, 80, 385, 794 VEEDHE*xtE= <10, 000ppm>
HE5E- 10 5B e F1) <1,000.5,000,10,000 > F,:
% B R L : 52 () ~80 (i) [NTP (4B, MEDFEAE) | | HAIR{KE <5, 000ppm~ >
EOREER EFSA.NICNAS (BR!R. %4 ) B&RZE] <1,000ppm| | ZXEHE, | fEFiRE, | ZHRE, | fIREASES. |
=L 88 B#dT > REMNEE. | BREEXEE.
L |FOBRBROEBERHE. |F,0REL | BB, BELEADEBFTF2/EHOMRIEL
1, 000ppm~ > 10, 000ppm>

N: 52 (i) ~80 (i) <1, 000ppm>. L: 256 (&)

~385 (it [NICNAS, ECHA (45E. ZEFEME) ]
F DB LR MR U R ZEHE <5, 000ppm~ >
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SER | BMMRE |MERI-Ehm|  R5ERE |5 | A= (mg/kg AE/R) NOAEL (N) /LOAEL (L) (FAZ) SHETHLNI-FE, TOMOFE 3Tk,
5| R BB b <fAHEPRE> BT Y FARA 2 b (A2 <@AHPBRE> (AE) <tAfPREE> N
(6) [Ty |, FO 0> PND21 A |58 | % : 0, 250, 500, 1,000.| L : 250 [NTP, &&H (EWEFE) ] |t D ZREEE (500) : REXRECIZHVT Wolf et
@ |Long 10~12 SAER, HE (#20| M- 0. 250, 500 FO DD R (BESE) EIiE i RREFERUVETFHROBTIZE ST al. 1999
2 f4% |[Evans | PND21 #ELCFI® FOXIBERLEIEET | F1: |BRELAOEFHR FEELZL). | & M & < IXEIRPEITHE
45 - 5| SEDBE BELET REXAE, JERE. 1MREERZTR (BEEORET
& B, EEBRE. BRNE. BAFERULH
BEHOMEZRALV-R | OEBEZET). | ER (F2) # (250~)
EXBTHELONI-FI (F
=R - BEIEE) BL| L: 250 [NICNAS (FFE - 4) BRE (R4)]
I ER R, BIE . | FRARLAREFH (250~)
FHE FOMERBMERE. TF1 HOFR (250~)
(6) | A5 | 5~6 |F=REE . |2&E]| 0. 400 N : 400 [NICNAS (F&h¥n) ] REFELGRZR, ARFHE. RETH. HBE - IR |Higuchi
NIL R @D15~30 #0 BEWMOER. EiRMEIFICEEAOSNT, DEEFL. REBRIRRIE. HRIEEEE 1T (Fet al.
RS- R U H5~6 | BERS BEHNREHE) 2003
3 PvwA PW4~12 L : 400 [NICNAS (%mE. F4) ]
K& REWMOBREEZE (400)
16 BERIZIRE Bk . | BEEXMEE (FERRE). B
6~8HA |12 8 R EE. | EERF. | BFH. | LF
i TRE (FER - BREHRS). 1 BHEEK
tEREE (FEN - BEY - ERHBRSE)
(400)
(6) |[5vhk |HE11~15 |@DT~15 Bkl | MBP : 0. 250, 500, 625 | MBP d N : 250, L : 500 [NTP (BEi#. F4£). Ema et
@ a [Wistar GD20 (ZFHEYD (#20 BRE] al.
MBP R B . | AEEM (500~) 1995b
4 FHE | HARET. | BEAE. THRRED
SNER - BHEER. | RRONEERE (500-)
(6) |Zv bk |H10~15 |GD7~9, GD10 |5&%I| MBP : 0. 250. 500, 625. 1 BBIRE#FH (GD7~9) (250~) Ema et
@ b |Wistar ~12. @13~ |¥&EA| 750 T BBIR 4\ &R 3572 (GD7~9-GD13~15)  RBIR B8 32 (GD13 |al.
MBP 15, GD20 |7 ~15) (625~) 1995b
& S|
(6) |Iv bk |HE3~5 |GDI5~GD18 |3l | MBP: 1,000 484 (300 mg/ AR (PND30~40) OfSER¥EHE 22/26 /T (5 f§) Ima jima
@ c |WistarK #O| r’m//) et al.
MBP |ing A 1997
HHE
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HER | EMRE | 4RI-E|  IREERE |5 A= (ng/kg AE/H) NOAEL (N) /LOAEL (L) (&) SHETHLNI-FE, TOMOFE k.
5| R R A& <fAHHEE> BRI FRs2 b (AE) <BEREFTEE> (A2) <fAPDBEE> N
(6) [2FEY| M RE9 |1HRT~15:8 |¥#0 | MBP:0. 500, FENRE LIH#IR McKinnel
® d|—FEty| @GR RAOMEDETEMAREEE : 2T (HER) (FEETH) | et al.
MBP |k L) *HE . AERSEY. R R, EERREEOERELL 2009

G - 3% WEBY. RESET HAEROMFE TRE - £IEMRE - £hEMAaETE - 51k,
* —4 )L Y MRRE%k. £HE/ )L k) MBaskt. £hERERE
MMe. ING DFEEICHREICKBERGL,
Bk (18~21 AR DLFEMRAI-ELLGL
5 14 B FERRSE
PND4~14 ETEMBROK. SMEICEELT L,
Tt xR 6, | Bl #£0O (MBP : 0. 500 | TiRE (%5 5 B5fER) Hal Imark
59 et al.
PND2~7 2007
2. EBREWEIZR T R (2) MAatEdHERER, (3) EBHEEERBRE OB AMERER, (4) MR~OFE, (5) GER~OFE (6) NYW

RERES AP IIL

NOAEL. LOAEL O E : M4 (5

RKOATE « FEE~DRE, AWHPEFTRABE S, 1/ S RE L SREH AR I « EAAD AR, 528 - i O & (~) - 1R mg/kg (AE/H (LA
B) TEE - FTANALNI,

P£%) ] : NOAEL, LOAEL %% E L7 B, KON &S 2B (EFSA) . BRINMLEWETT (ECHA), KEEZR#HET 177 A-E b

AFEY 2 7 Gt > 2% — (NTP-CERHR) . A — X +Z U 7 TEfbimmit - HFAGRIE YR (NICNAS), WRMNEMZeE B EAROEFEMMES (BLE).

ik (EH)

%5 BNDF:fis ket s € K+, MNG:Z 4G, PNDOAEZOR, GDOMEIROH, MDA~ 1 Y747t K, SOD : A—"—FF > FPALZ —F, GSH-Px :
TNEFH ot —8, GSH: 7V ZF A4 NNK: 4-(N-AF-N-= br Y7 I /)1-3-EV P)-1-7 % /o 118-Hsdl : 11B-t R ¥ 27 m A R

KFEEESHE 1. StAR : AT 1A NpEA AN
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<RIfK : BEB=E>

5 H AGEA

AGD LA S e AT R A

ALP TINHY « RAT 7 2 —+E

ALT TI=T ) NIRRT 2T
AR Ty Rarorke s —

AST TANRGEXRT I ) NT VAT 27—
BBP T RN DIV T F )L

BMI JE B e 5 BMI= (A (kg)/ & Fe(m)?
CERHR v NS Y R 7R X —

DBP T HNET T F IV

DEHP THNLERE A (2-mFL~F L)
DEP 7 BN T

DIDP TENETA T IV

DINP THENRIA Y ) =)

DPP TENET R T

DPrP THENEEY T a L

E2 TANT UL

EFSA WM £ i 22 4R R

EPA PR IRET

ER = S =0 A e A

FSH HRRa A LV E

fT T A b AT R

GD SRR A3

HPLC EERIK 7 a~ N T 7 4 —

IGF-I A LAY AARHEGEA T T

IQ FREfE

LABC HLF25/0 - BRI IR AT

LH FIRIER A LE

LOAEL o/ Vet B

MBP T HNERE ) TF L

MBzP TENBRE ) XUV

MCP T/ A7 BAF LT HL— |
MCPP THENVEEE ) -3 HNARF T EE
MDI FErh SRR

MiBP THENERE ) AT T

NHANES | K[E[EERAEFRETA

NNK 4- N-AFN-N-=hraV7I/) -1- GEYIN) - 1-TX )
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NOAEL JEFE

NTP KEEF BT 07T A

PA 7 KXV

PCoA 7L A )L CoA

PCOS 2 FERAVEP BERAE

PDI EEFE TR AL

PND HE# B

PNW HH AR 7% 30 i

PVC RAYE/AE =L

RfD SR &

S9 (F) A€V 3— bk 9000 x g -i5HEI 5y
SCF BT EAES

SOD A== F XV RUALS—F
T TARNATT YV

T3 F)a—RFu=r

T4 FurX

TG FRPERR IS
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