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C3

ar . REFOVEDOHILEOWIEITHR2ME L LT, 7X VB UV T F v

(BBP) (CAS No. 85-68-7) D il fadt e s 25T 2 F2ht L 7=,

P AW BRAGE X. ANENRE (F > ., A XKEDVe ), 2EEME (9
v B mAEENE (T y MRS X)) BHEBEELROEDAME (v T ZAKRDTT >
). EGE - AEEME (v U A, Ty MR YR) | BEEESEORBREE CH
5o

KA MERERAE R 226 . BBP OO &G IC X VO b8, ISR,
ek, ATt g, B ONEEM DORE~DRETH - 7=, BlEW O EF~D
BT, EITHEMEASRRR ~ DO (R K ORE MRO T &R Rl 25006,
FETFEORADE) | MEEATEIR~ O (IREEORAE) | L RLE RE
O (TAMAT R AREOKRTE), ZBROE T R OEREMBRLED
Hinchotz, £72. HEMWI~0 BBP 8512 L2 REMOFRE~DEEIT, £
\ZAEFROIRTT , REARME, JEMEARRs~O 2 (ILF RG2S M EEEE (AGD)
i, FEERLAOREE RO EERDE) K OMEEATESR~O 2 (AGD #n)
ThHol,

FERAMERBRIZIBWN T, v 7 A TITEGMHERE TR 6T, 7 > h Tl
BRI B M5 OO iz, £z, 7 v b EHWZEEREE L OFN A
PERRBR I I T, BELZ BENR O B AR R B O BN 2358 60 & v T, (BB mERBR O
FERNS . BBPIZITAERICE » CTRIELE 7 Dz mtEiT e nweE & 2 7=,

Fo EFMRIZBN T, EOREEEIZONWT S — B LR ORE RN G S
TN Z L Ennn | EPMROMELZEICE MBI 2 &R ERR L HE
ETHI LI TERNEEB T,

L7eio T, FEREW) 2 AW slBrofE RIS &ty — BB EIE (TDID) %
BRETHZ LN TH D Ll LT,

BBP IZoWTCIZ 7 Z gt R (2—=F ~F /) (DEHP) o7 Z Vg
7' F v (DBP) & RIERIC, 4G - AR D B MED 5 BRI ITEM ~D AN,
HOBEZMEOEWZETHY, TDI REICU TV EETHL LWL, AT
HE72 3 DO TR AEFRMERBRAE RICE SV TRFIEITo72, b 320
Bz et it SN B chh  MRIMEHE T T L=, 32
DFRERDFEFD S  FAEHINTIE Aso B DFRBR (2005) K& Y Nagao © DRk (2000)
IZBWT, KE D AGD EifECAREIKESY 100mg/kg (AH/H TR BTV
HZEIWICEBR LT, i, Tyl 5@k (2004) 1238\ TiE, 250mg/kg (AH/H
UL ko A& TIREM) O AGD %k A ERIEDFE O bz, 2 3 DDallR
BN, FACHEEFTATH > THROOLNTWIHEICERNDH Y, &I,
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Aso DR (2005) KO Nagao HDO#RER (2000) (2B W CIHEM O AGD &
fE O EALME A 100mg/kg KE/H TRO LN TWNWD Z L &2EE 2 X,
50mg/kg AH/H T REW O AGD Fiiffi L CIAEIRAE 2 FEBL T 5 Al REME & 5 iE
TERWEHr LTz, 207z, AFMFA= & LTI, 3 >0k 5, BBP
BeHIZE DO EHEE SN DA D HEMEE (NOAEL) % Nagao 5
OFRER (2000) THOMTZ 20mg/kg KHEH/H ET5Z LY THDH &ML
7

XY, 7y bEHWE iR AEEMERER O NOAEL 20 mg/kg {AK&E/H
2 e FAR%L 100 (FEE 10, fE{AE 10) TH: L. BBP @ TDI % 0.2 mg/kg (&
H/HERE LT,



I, FHEEFEOERE

T HNVEER VT T (BBP) X, VHANVBT AT LO—FETHY, T X
e A7 IR Ve =1 (PVC) ZElm T D577 AT v 7 OR[EEANR L
LTHEHENIEFWE TH D,

THENBEE A (2—F ~F L) (DEHP), 7 Z iy A Y ) =/ (DINP) .,
T ENEEY T F v (DBP), 7 X NVEET A YT v (DIDP), 7 X NVEET AT T
/v (DNOP) KTUBBPIZOWT, Ranfirdis (BN 22 41EH 233 ) 128
A EGASE - REAEORKEEOR EIRIBERLNRY £ b2
EMD, ZID 6 FREUZ DWW TIEA GG 2> b & b i R BRI 23 255 S L7,

I. FHENERMEDOHE
1. &% - 7FR - 57FE - BERX

— x4 T AR D IVT F )L
IUPAC : <> T ENERR DT F )L
< ¥4, > Benzyl butyl phthalate
LI 7 B IVER T F X UL Butyl benzyl phthalate, BBP,
1,2-Benzenedicarboxylic acid butyl phenylmethyl ester
CAS No. : 85-68-7

AR eV C19H2004

DR 312.4
o”j:j

H i r @ig
O~

(EBAL P 2t — B (ICSC) HAGEAR 2005 X 0 Hofe, *K[EE S EF X EEEH EY
B —& 37 (USNMLHSDB) 2010 k0 taZ)

LA AN SN D 7 X AT AT VL, FL~vd HEEAL ELTTTAF v
ICIRINE I, 7T AF o Z IS E AN T E 52 5, ZOREIOT-D, 7 X Vg
TAT LT TAF v 7 EALFICHREG L VWE I L TR MERSH H, 7 X VR
AT IWNXT T AF v I PO BATOBMT 5 2 ERARERED, ZbaEaT 5850
EAICLY e ERBBETLIBETNRHD (F—A TV 7 TSR - RS Y
J&j (NICNAS) 2009),



2. YEEFHEFE

PR HEE DMK, T REIRDFr R+

[ Y=, -35°C

o 370°C

iD= 198°C

AR T &AL (200)

tbE (k=1) : 1.1

IR~DOERRE © 0.71 mg/L (24+2°C) ** (FEH I Z< )

2.82 mg/L (20°C) **
2.69 mg/L (25°C) **
AT B = IRGEREL 0 log Pow=4.77
Ay RE SRRMERLE (B8 O E N OCHLESEOHHNZBE 3 5 1EE
(REFN 48 FE{EE 117 45) ) w**
AR Wi (BCF) 2 1663 (7 /L—X /L) **
<lf¢’-‘fb%@%ﬁ£ér¢ﬁ K (ICSC) HAFE 2005, *{b. "7 1.2 H #tfl: 2012, **BR 54 2004,
AP PESEA 1975)

3. ENEEE - MAE

b5 E DA N CREEOHHNE T 215K S, BBP 25—k
R L LC T 72T v (C4~9) X0 ol « g ASE DL
BITOITIN S, 2010~2012 4 DR - AR AFHRIL, VP oL
FE % 1,000 R ThHh o7 (BRIFPEESE 2012, 2013, 2014),

4. F&

BBP [ ZEICARV YT 7 A RAGEEE—U 7H - BR—1 > 7)) o]
WAL LTSNS, 2D1EN, 87 I v 7L X —HROT 7 VLV REBE
Mo L LTHwsH 5 (CERI - NITE 2007a) ., £7-. BBP [3fifkt =
JURHNE . W E = ilE R AF L = hrtin ~7\% & DOMEMENEL
AR, IREEH & 1 v, Bkt NERE - |BNEMLEICEA SIS (BT
3 H ¥4tk 2012),

5. {ERHZE
(1) BERADIHRE - RRAEICEHT 55

2 AWiEiEfss (BCF: Bioconcentration Factor) : — & D WK A AW M WE O 5
T2 e & & OEMIKN OV E IR 2 . = ORI O B0 K T oAb S CE -
7l (BREE4 2012).



@ ERFRHI
B AEEIZB W T, BBP IZB T 488 B X3 A s 2L 2E OB )T FEE TR E
IHILTUNVRUY,

@ *XE

EERHHIES 218 (I y aNIZZ% |7 v a v) I8 T 2 HERMTMN
& LT, BBP IZBEAIOMSy (§175.105), KM - RERAME R & A K OVREf:
Bl ORI OB D5y (§176.170, §176.180), ZEMER U = A7 )L D4R
TEIEER S DORA] (§177.2420) A ONTJER U v—tlﬂ@ﬁlﬁ%l

(§178.3740) ~DfERMN, —H#RUEM3TIEH D23, B LN TS (FDA
2013),

Fo, HEERLZEMEUEE 2008 (Consumer Product Safety
Improvement Act of 2008 : CPSIA 2008) ?§108 (Z:5< 7 # VEERT AT
JVEBHENZ LV, 3UT OISR EELZRGICTH200FE S M
\Z. DEHP. DBP. BBP. DINP. DIDP X% DNOP A\ Fh § 0.1% % #4
A TCEHEENTI RGN E IR TS (DINP, DIDP O DNOP |3 &%k
IEFEE), R EI e LT, ASEHR MLV, vy =y TR3H D

(CPSC 2011),

@ Exm:ES (EU)
éfé\ HHI (EU) No 10/2011 (28T, BEEEMA RO 7T 2T v 78K
VL ZDOWT, LR DSAT BBP %588 T4 (Official journal of the
European Union 2011),
Specific Migration Limit (SML, F#EBITRE(E) : 30 mg/kg
SML(T) (7 /v—7H#l[R : group restriction) : 60 mg/kg (BBP % & e 20
I OMEDEFHE L)

3 Iz 1%, §178.3740 TiX, BBP L 1% &2 MA D 7 XN UV EEERNT L K
B O 7 v a ARV AR IE 1 A > F Y4720 0.5mg ZE 2002 &SRR
EZINTND,
ZIENZVWEDITHRNVADHLEDOOWEFELHON v 7T, WIKERD D X HICT
BHAFED =D,

5 7T IALIBIIEEE , KXW 7 Uk K, 7VoEUBEE 7V ta— L IR 2
U= DORI)ZRAT )V, TUVEUVEEE 1,227 00U —), 1,3-NE 14T X UF
— VIR a7V a— VDR AT TEFNVITZUE NI TFN, T
T Wt Y =F N, DBP. BBP, 7VEVEAE R (22 TFAAF L), BV UEEY T
F v, DEHP, =ARF b kT, o7 Fre/ o700 By ) va—, 7 XL
X7V (Cs-Cr0), 7 XN AT (Co-Ci), 1,2- 7 a~FH 2 ULk g
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Restrictions and specifications (il BREFIE &K OREE) - kD FHRIZRS
(a) 0 & UAE 4 28 8 T8 5L~ m] 38 54
(b) FEAEMIMEE LI HLEME 9 2 #0838 & oo mT A
72720, LA, AR A OB T LN E— 7 — R
B <
(c) MTBLAI, BBl bR 0.1 %Ll T

(2) Z0Dih
ENIZIBW T, BBP I3/KEIZET 2 EMEIHEE IR E SN TV D,
HAEM (mg/L) : 0.5 (&) (EAEFMEE 2014 4 4 AFER)

A )=, KBRINE VMO T T LT SV RY R, TUEVEEE 1,374
VU=, 1,227 a R A= VR 2T N ) — DR 2 AT, T
THENBEAR Q= FNAFIN), XAXRCTFNALT Y a— L EREEREN2-=F L
AKXV UBOVZATNVERNE S ATV N AFa—Tany L2 BER LD 2-
TFNAFH O R T RAT VROV AT )L, 26 OWEIT RN L L
THEHIND,
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I REHICHRINROHE
1. (KREHRE

(1) ORUR - HEit

@ WRUR - PR HEM

HEF344 7 v b (KE 150~200g, &H&GHE 3 VL) (2, HEHERAATH
% 14C CTEAEGL L 7= BBP ([14C-ring] BBP) % 2. 20, 200 X /X 2,000 mg/kg
RECHEREO®KE L, #EXORA~OBEREDOHE AT 5Nz, 2~200
mg/kg REOK G- TIX, &5% 24 Wi E TICRGHSTEED 61~T72% 3R+
12, 13~15% 0 EHFICHR S v, 57 96 K £ TIZ 71~80% 3R HIZ,
18~23% A #ficHhtt En7-, ZHUTx LT, 2,000 mg/kg (KEOH L TlE
Beh4% 24 BRI E TIZ 1T% R FIT, 65% 23 F Iz HEME S v, 5% 96 B
FTIZ 22% RIS, T2%NEHPICHRt Sz, FH 51, 2,000 mg/kg &
BOHEGIZBIT 5 EFPEMOBANCHSNT, EmHAED - DICHE X7~ BBP
DWINNARERTH o722 &, UIGEHER (RKEOQSM) 1IB1F 25 BBP R
W OWNNRFERETH-T-Z LI L D EEZE LTS (Eigenberg et al.
1986), £7-. EU-RAR (2007) (2 LA, Lake & (1978) & U BIBRA (1978)
DWHEIZL D L, T T [4C-ring] BBP % 16, 160 XX 1,600 mg/kg &
ECHERAKRE LA, BE 5 B E TS S BBP @ 80%i#A
MIRHICHEE S AL, 7R DI & A SIFFEP I S T,

£ 7-ME Wistar 7 v ~ ((AHE 180~200 g, K& GRE5PL) (2, =—1 I
R LU7= 150, 475, 780 XU 1,500 mg/kg {KE/H ® BBP % 3 H [##fx Tl
HilfE O &G LI R, &5-1% 24 FRE AR I gtt S 7R3 6 fleo
WET. FhAENREE5 80 58, 54, 43 Xt 30% TH-7= (Nativelle et al.
1999),

A XZHWTZABRTIX, E—2 R (R, 480) 12, AFF 5,000 mg/kg &
O BBP % 4 B ToElRR OB L& 2 A, #Fh6RE(LD BBP
HET 88%., MET 91%[EI &7z, IR BITEGEOK 4% N 7 Z ViE L
LCEI =4, BBP i3 & 72> 7= (Erickson 1965),

b MZBWTIEL, 1HE 8 A fdEH (AFE, MR, FEEAH) 12, ZER
NARTH 5 EHAKFEIEH BBP (da- BBP) 253 pg Xt 506 pg # #iR&ICIEE T
HEER SR, B5% 24 FEf £ CoRPIC, BEARFRIER Y X VEEE
NP (de- MBzP) BMEHEK OEHER G TENTNHEGED 67% K&
W T78% M, F/KFBIE, 7 X VligE /) 7TV (de-MBP) NEHER GO T
BEED 6% Sz, (Anderson et al. 2001),

6 R#Et 6 L, BIREE., 7 Xt ) 7FNL(MBP)., 7 Z Lt ) X)L (MBzP).
TENVBEINVRFT TN TEAVBRNLERFRETH D,
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@ REAHEM. BRATREIR

RN GICBIT 25 TH D03, 7 v MZEBWT BBP R O GG ER
DHEINTWD, HEF344 7 » M2 [14C -ring] BBP % 20 mg/kg {KHE T
HEFFIRN 595 & B 4 B LINICE G- 2D 55% O R EA R H1iz,
34% DRI S 7z, ARV FCiE BBP BUbA TR s, 7o o
VS vl MBP KON MBzP (#5800 26% & ) 13%) | i#HER o> MBP
J O MBzP (58D 1.1% & T 0.9%) &k ORFEDORHY (58D 14%)
DR STz, 5% 4 B ORPIZIZZ V7 v UiEfas Sz MBP KO
MBzP (#5580 15% K& T 2%) . #ERER O MBP O MBzP (58D 1.8%
K 0.3%) SN, 8% 4 BRI OB R OR T E ShE 5 &
MBP 78 44%(2%f L CMBzP 12 16% T > 7, S BT 5% 24 B F TlT,
BHBED T4% MR, 19% B FHP PR Xz,

FFH DX, BBP O BRI TH Y . IR PR S = RE T
BRI S, SR gkt S s & LT b, Bl S 7= fa &t
WNIRGE TR A SIS D EE 2 51D (Bigenberg et al. 1986)

(2) 7
OF it ¥ kil

EU-RAR (2007) (ZX#UiE, Lake & (1978) KO BIBRA (1978) D5
I2X 5 &, 7y M HUC-BBP % 16, 160 i 1,600 mg/kg {RHE TR 1 &5
L. BBP ORI BTSN, &5 5 BRI IRTT 2 b 4 H)
ELTZE 2 A, AREDRE 1IN, B, /N5 OV L E NEIAFAE
LTCWe, LML, BET D EREIL E OfRICB W T HIEFITDETHY |
Ff% T I 1T 2 BBP OFME A R~ aE UL/ 0o 72,

%72, EU-RAR (2007) (ZXL#+iE. Monsanto (1997) DO#LIZ LD &,
KEADME Alpk:APf Sprague Dawley (Alpk:APfSD) < ~ bk (20~22 H i,
5 VL/#%) (2 BBP & 1. 10 X% 100 mg/kg {AHE CHERE O#% 5 L, #5 24 i
[#17% 12 BBP } O BBP X T & % MBzP X1 MBP o i i & 3~ &
7z, BBP KT MBzP [V 9 4 b RS (0.04 mg/L) i Tdo o 7273,
MBP O i A 1% 100 mg/kg R EE 51238 T 0.14 mg/L Th o7,

IR BB R THHR, L FOBESH 5,
i F344 5 » hZ 14C-BBP 20 mg/kg (R HERHIRMNE G L, #5% 5
5y~24 Wi £ TORABIERH 5 TW5, BBP, TOR#MWTHHE /
= 2 VR R O 140 DI P HORREI R 55 5 A CRORTE (2

13



B8O 2% A5, 10% &N 20%) Z/a L-th, 00l U, A =08
/L BBP T 10 47, &/ = A7 L T 5.9 R L U%R 14C T 6.3 FFfH]TH
ST, Flo. UC TN, Al TR, BRI, M. REEL. B, i
. B2 RE M OB RG~ & 5 L, £k 0 i e 13 #% 5-1% 0.5~1 FRfIc ek (%
HE80D 0.06~22%) IZZE L%, @00 L, &5 24 FEEIZICIXIE L
A ERIEEN72L InoTz, FHRRICE T 5T ) = A7 UARE) K ONER 14C D
I IR, B, FRA. RS ROV T 4.5~7.3 WefE], ARG, M. ML
FEEL N O C 0.45~3.4 B T~ 7=, F&H 5%, BBP ILIERMME TH
D, NEIRLERA~DOEBBENIF & A ERBO LR WEEB E LT, HenicimiE
DEWREIZRB NGO THSL EELL TS (Eigenberg et al.
1986),

@ BRIR - BEL~DF1T

HRF DT v h~D BBP $512X 0, FHEAZ L CHREINTB IO
BrplcE ) 27 Vs S g, SD 7 v FORER 12~19 HIZ
237 T 500 mg/kg &/ H ® BBP (1.6 mmol/kg AT/ H ) 72 5@fil# 0% 5 L .
k5 2 BRI oK Ehic, MBP (124 uM) KX UYMBzP (21 M) 8
PR Sz, FFH OIX, MBP BERFOERMHEm TH Y | & ik
35 & MBP iX MBzP X0 5 fEEWREMTH -7 LTS (Clewell
et al. 2010),

EMZOWTIEL, AV =—F7 Ot (FRAE 29 5%, 42 4) ORFAL, 1
3 (REFLERE O — B Z ICERE) R OYROFAEIZIB\W T, BBP O/ HHIN
WESNTWD (BEFITEE STV , 3Bd o BBP EE OB HE
+HEERZE (R, B 9%, RELT0.75+0.80 pg/L (0.06~4.4 ng/L,
41/42 4) K OUMAET 0.29+0.27 ng/L (0.050~1.4 ng/L., 29/36 %) THh -
7= (RIPEBEOTHILARL) . £ AT LKI0ZHOWNT, MBzP IR
H1C 0.64+0.63 ng/L (0.50~4.4 pg/L., 3/42 4) K OYRT T 16+10 pg/L (2.2
~38ng/L. 38/384:) Tdh-7- (MBzP ol iEE oIz L) . MBP
PRI T 1.2+1.3pg/L (0.54~5.7Tpg/L, 11/42 4) . fiEh< 1.8+
3.3 ng/L (0.54~20 png/L, 17/36 44) K OYRH T 5345 pg/L (5.1~198 ng/L,
38/38 44) T& 7= (Hogberg et al. 2008) ,

7 BBP 43112 312.4 & HWCAREMFHES ST /LA LT,
8 MBP &% U MBzP OB % &,
9 FHHMBEIIBE TIRMED 1/2 25T & U THHLIE SN, LI -> T, 2 ZICT#

S TR HHEDR OO e/ ME TR H T IRIE D 1/2 (295,

10 7o Biag SN TWEE ) T AT UK ZEESRIC L0 Bia#% ICHE,
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AR CIIEBFEEO 7 Z VR 27 )V K OGP ORENRIE ST 5
FHE DX, 1T EAEORALOMEEY 7 BN T T VR AT L T
R R AL T T Z IS WVRE TH 723, B TORY T
BWTIZEAEORBMDPBHIBREZEZ DIEEThH ST b7 Enb | JR
IR R OMEL D & 7 X e 2T VRO W CTHE A ERE 525
(more informative) H D TH o7& L TW5, Fio. REAKLOCULIRDHHT
THIRD T Z N AT VASDFEEDOY—_A T AFEO bR E L
TEY, RIZTZHNAVBT AT ILOE= &Uyﬁzﬁbfwéﬁ 3L E 5z
TW5 (nursing) REBIORFRENS, FLRORAEZ N LTI RELHETET D
ZEEFTERNELTND (Hogberg et al. 2008),

AANDERL 11 R0 T 5 MBP kO MBzPUs i &=, MBP
IZHPfE 26.0 pg/L (#iPH 1.8~156 pg/L) TH V. MBzP L 5fE 1.0 png/L
(#iPH 0.7~74.3 pg/L) ThH-o7= (FHHES 2007),

(3) H#
BBP OAMRNIZIIT D AREHREEIZ IIT-1 O L 9 IZHEE S TWn D

COO-CH,;CHy-CHy CH,4
: :coocu, — )
Sy beBsERRMESE O

b MBS ERRBHRRE

t{)O] | | l

CO0-CH;CHyCH,-CH,
Cj: @( CH,-CH,CH,CH,0H
(4)
COOH coocu,@

(2) (3)
1

/ l P l CH;OH J com\ cooGlu
T X oS¢ Gl e qun

coo-Glu fo COOH (8) (12)

l—‘—l COOH
HOCH,CH,-CH;-COOH COOH ©/
(10) CI
COOH

(11)

(8)

: ~CONHCH,-COOH

(9)

(7)

(1) BBP (2) MBP(7 ¥ LT ) T F )
(3) MBzP (7 ¥ T /)~ PL) (4) TFALT L a—)

(5) ZHANEEINKRF T L (6) XTI a—)L

(1) 7 Xk (8) ZREAM

(9) BIREE (10) 4-t R gk

U 7 rna s Biasd STzt ) T AT AR ZRERIC L0 s % ICiE
15



(11) MBP 7 v/ =R (12) MBzP /v a=FK
(e Ui EIR) (7o v A IR)
[1I-1 JRIIVEBRODILTFILORBEHEIR (Nativelle et al. 1999)

i

@ MADBEVUST LY OUEEERE

Mt F344 7 v HIT [14C -ring] BBP % 2. 20, 200 X (% 2,000 mg/kg (A
THAERE D5 LR B <, JRPEEE S =T ) = 27 U RGEMIT ., A T
ThENHEG5ED 27, 22, 42 K 10% TH Y. 77 o U RinE KR TG
wmD 21, 20, 14 LN 2% Th-7- (Eigenbergetal. 1986), F7-. It Wistar
Imamichi 7 v b 2 JL{Z BBP % 3.6 mmol/kg {KE/H (1,125 mg/kg {KEHE/H
FEY12) ¢ 3 HRERE OG- L, JRZ08T L7 B Cix, JRH® MBP & MBzP
DLITH) 5 0 3. BBP (R DlEBEk L 77 o Ve S ROz 7: 3 T
H-7- (Mikuriya et al. 1988),

ff Wistar 7 v & ({KEH 180~200g, &#&GHES5 VL) 12, 22— ISR L
72 150, 475, 780 X% 1,500 mg/kg {AH/H ® BBP % 3 H e Tl b #
5L, &850 24 B2 IR 288 L CTRPRE O o s tTbn=, o
fER. 6 Fioo BBP [Nt mE S =, BbaWmTH 5 BBP it sh
7pode, BRI GEI S 7= (2 CGEBER) h o o EIA 13,
MBP 28 29~34%., MBzP 7% 7~12%. ZE&ERO ENRHYTH 5 BIREEN
51~56%. 7 ZNVEEN 2~3%. w47z MBP Th b 7 X VLR
TR E NN 1~2% K OLEREFEBN L VEDH -T2, 728, Eigenberg ©

(1986) %, It F344 7 v FORHEMNSTE ) TATIOFHFEKRD 7 V7 v g
AR (BEED=21%) ZHRHLTWDEN, T >~ s &AW AKRBR Clxs
Vv A SNTAAREII R S e o To, TN TEE LI, B
BRI EN D DA e 2 RI2 L T 5 (Nativelle et al. 1999),

b MZBWTIE, 184 DEEE (N, Mhl, FimEARH) 2, ZFE
[FINAR T d % BEKFEHEH; BBP (dy-BBP) JEEHGEE (= ho—L) & 253
png X1¥ 506 png ZFRIEE THEFER 72 3FIC OV TE / = AT LR
HBOJRPHEENTHAN O N, 5% 24 B E TORPIT, BEKFRER
THENEEE ) XV (de MBzP) DMEHEA OEHER G TERLEE
HBOD 67% KN 78% ., H/AKFEIEM®R 7 X VT ) 7 F /v (de-MBP) 725
BERGHOATEGED 6%’ M iz, EH Oix. BBP O E#HMT
MBzP T&H 0 | &5 24 BFLINICZ V7 v VBRI GIR & L TR ISP

12 BBP /3 &#IC 312.4 # HW TRMLZERZE S E - HavilEHMFHES ) me/kg (KE/
HIZHaH L7,
B 7o s Biag SN W=t ) T AT UK ZEESRIC L0 BiAa % ICHNE,
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INHE LTS (Anderson et al. 2001),

KE oo [H R #E A (NHANES) 1999-2000 (2817 % 6 kLl Lo B4«
DRV 7V 328 ik ZHWTC, B-Z 7 =X —FIZ L HEiEL DA HEIC
£ IR OUEERE R O MBzP X3 L CHIE S vz, EOREE., FakHT
BT 5#e MBzP (ZUEBER D 5 oD DB IR &M TR T% Th > 7= (Silvaet
al. 2003) , A7 —F b, b N TRIRHPICHE S 4072 MBzP O 93%13 7
N CRERAEIREE R BIVD,

@ in vitrosE&

EU-RAR (2007) (Z X#UZ, Lake 5 (1978) XU BIBRA (1978) O#iis
2k 5 &, Albro & Thomas (1973) O HIEDOUWEIEIZ LY, invitrolZEB T
LHHESD 7 v N O OVIMERIEMAIZ X 5 [14C -ring] BBP DNk 455
IEERHNONT-, ZOER. WEROERRN TN 22T 7 —8BIZLD
BBP DAn/K i 1 0.0453 pmol/hr/mg protein T -7z, F 7= BBP i3/)
FGAE IR D 7R B 2 R — M K o TEHCONIIIAK i Z v, 7K 5y fifek B 1 X
1.64 pnmol/hr/mg protein T > 7=, MK FREAEKILIFEE TX o T2H3,
WERERL D 7 2 VERIINTIE S OV GRERII O A o F 2 X— g SO
DVFTIUCHHFEL TV 2WE 9 TH Y, BBP id MBP & UV X3 MBzP (21X
HINnsHZ ENRINT,

Fo, B FOFI 7Y —AE5FIZE D BBP OF ) = 2T ARG ~D N
KGFEEMENTH S5 T\ % (Hanioka et al. 2012), BBP 7>5 MBzP ~®
DK AR I1T D Ss0. OLmax XY Vinax413. 71.7 1M, 91.3 pL/min/mg protein
& X 13.0 nmol/min/mg protein T >7=, —Ji. BBP 7»5 MBP ~D /K4y
i T, MBzP ~DON/K 3 fif & e LT, Sso (95.4 pM) Z[RE L~ Th >
723 CLimax (2.38 pL/min/mg protein) & T Viax (0.39 nmol/min /mg protein)
TV 3% R TH 7o, ARMBRFERIT, & FORFI 7 1Y —AH3IZ X
% BBP 75 MBzP ~®O K 3R EE 1L BBP 725 MBP ~® JN7/K 53 i i X
DNEWZ EERLTWVD,

6, B R, P AKX Ty T*&U“V'?X@H?i 7 a Y — L5y A
T.BBP ) 5HE /) AT JWAR~D AR FEE MBS 2 R L 23 T b iz,
t FROA X TiE MBzP ~DO UK S MBP XV &y (B - MBzP ~
DINIK A fEMENE 75 nmol/min/mg protein T ¥V . MBP ~DHNK 55 fE M
T 2 nmol/min/mg protein TH-72) OIZxtL, ¥, 7 v MR~ T AT

14 @%%Eﬁrh@];ﬁr/\‘?){ &VC%D Vmax Wﬁ}ir%ﬂﬁf S50 Vmax@ 50%@Lé%
B2 BIEIRE., CLwax K7 V7T 0 AME (OSHEE/FGRE) %7~7 (Hanioka
et al 2012),
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MBP ~DOHK G EENED MBzP L0 &< . BBP 7»5 MBzP KO MBP ~®
Epk7 a7 7 A VICITEEND D Z LR RBE I TUWS (Takahara et al.
2014),

@ FFILTILa—)L, RT)LTILa—)L (BBP DMK EY) DREB
BBP O7 Va— AR TH DT F T I a— I T v a— LK E R
FROT VT v FIKFERERICLY | BHICHE (n-7 % ) IRk d
(NTP-CERHR 2003), & 612, RFEH 3~T7 OEHEFENIEERIL, 518
bz T TR O R BEEICH 27 B F L-CoA £ I NS (Di
Carlo1990), £7-. BBP Ot 9 —2oDOT7 )L a— R Th H X 2T L
T— L, HONICEEFEBA~BRILS, BT v ofaa shick, =
ELTHEIREE (7 v aaiR) & LTHRitsnd (JECFA 2001),

(4) ARBIEDFEL®D

AL Sz BBP (%, HoTRIN S i, IR LY, £/ = AT
NMETH H MBP X MBzP ~#if &b, 7 v hTIEEIC MBP ~E s
L8, B FTIEEIC MBzP ~E Rt &N 5,

FER A ONT, T v h~OROEETIL, &5 5 BRI, B, /)
5 K OVHAL S NBIZFRATE L TV, FERICIETH 0 | ki) 5 BBP
DOERIX o7z, £72. 7 v MZBWT BBP XIFHM O %@ ) R S
NTW5, BRFUIFFESIN TRV, B R TEAALL S BBP, MBzP X O
MBP 2B &N Tk Y., MBP 7% BBP KU MBzP LV &\WiEE TR Sh
776

BBP O EZ 28R ITAL CTH Y | BRI S fv72 MBP 2 O MBzP @
v v CEBRARIT, BE CRIEA SIHRIN S i, BRI, EREAR
XN a CEEAIA L LT, FICRBICHEE SN S,

b RNTCIE, BOE% 24 B E TI2EICHR MBZP & L CRFICHRE S
2o 72, B FTIHRPHEE SN2 MBzP DIE & A EN T 7 a sk
EEZLID,
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2. ERIYFICEITEIEE
(1) 2HSHHER
BBP O @t Mid g <. 7 v MTBIT 5800 LDso 1%, 2,000~
20,000 mg/kg (AHE & #E I TW5 (NTP 1982, Hammond 1987,
IPCS 1999), 7=, vHXEHWERBENS, KEKOIRIZXT 5 BBP
DIEAENE K ORI L CEHERZRBEEN 2N BRI
(Hammond 1987 15, NTP-CERHR 2003),

(2) BRMEMRAR
® 14 BEIRE®REHR (v ~, EEH)

Agarwal & (1985) (X, F344 7 > FOKE (458 10 PL, 12~13 1)
(Z BBP (0, 0.625, 1.25, 2.5 X 1'5.0%) % 14 HIFIREEHK G L CiRBR 15

FACHEIR L. HEDAFER N ONE RISk 5 B8 % FH~7-, NTP-
CERHR (2003) %, {A&E7- v ¢ BBP #EH& % 0. 447, 890. 1,338 &
1,542 mg/kg KEE/H EHEE LTV 5 (Agarwal et al. 1985),

ARFFHASIZ IV TmlE & L 7epr A2 2R 1I-1 2R,

I ERE (447 Y 890 mg/kg RH/ H #& G-1E) CIHFE & OB g ik K
OFEXFEEOHMA A L0, AEMFHES L LT
Ot EEIEHER THEML, SHEETEA L TEBY ., Zn—EL

TWARWNWT &

OMXTEEITIER G THEML TWDE R, KERBILTIE RN &

Ak FHIZA b s LT, i CldmmME (1,542 mg/kg (KE/H) &5-#
DD T » MRS (BEDZIHEMEDORIERFR) BNAabd
@J%TEGJ 0. B CTIZERGETIIS 208V HD T v MTEL GThLR

EHLE) NHoTeDHTHDH I &

fp%\ B BlE C A & A7 I lig b OV i D sk Ko OVFE sk 55 B D #9014 B fife

LA LIIRNETHY | m/hvEMEE (LOAEL) ORALET A &I

L7pUN &R U7z,

7272 L. BBP X PPAR (vLF % — ATHATEHALSZ IFR) ~D 5y
VERR® 2 Z ERHLNTEY 1&%%%%1%& 5 A7 g o Ak K OV
XTEBEBOHEMZ SOV TIE, PPAR ~DIEMIC L A E L EZET 5 LEN D
Do

15 Hammond & (1987) O#BrakiEix, 2. (1) &MEmrEl. 2. (2) @3 AR
KERGRER (7 b, BED . 2. (2) @3 ARNERGRR (7> M R
)], 2. (2) @3HAMEHEGRR (X, B, T12. (4) RER~DFE
Z TS
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MAEF AT A LE S (LH) RED EFITOWT, 890 mg/kg (ARH/
HEGHETITAREN WD, AEMFES L LT, miEd LHIREO
EIMENOE GREE RS L~V ThD Z &, KT 1,338 mg/kg R/ H
HEETIIZOEHE ML Y AEICELS, o2 nHbHZ 006, LH
REOEALIT R GRETRISE L B2 g _X L& %, 890 mg/kg (KH/H #5-
Harow, BERT &l LT,

NTP-CERHR (2003) i%. LOAEL #figes & (k. &%) ok
O'LH L~v D EFICTHESE 447 mglkg (RE/H & LT 5,

AREMFHES & LT, miEd LHEEO EFICESE, AREBRO
LOAEL % 447 mg/kg (R8E/H & L, #EME (NOAEL) I E T 20

&I L7,
RIII-1 F344 5 v + 14 BREIREEREHE (EEH)
(Agarwal et al. 1985)
B Gpe \
(mg/kg fZ'Ki/ El) 72& (10 @/ﬁ)
L & oDt 25 &
1,549 U Y NY PSRN
SR - MR DY) L SER R
(B kR 5.0%) RS L (o0 S

L ER T 2 b AT o R

VRE, | BiE

T gk > AH %} 2 &

| B g DAk} &

T B g D AH ) &

LREHL « F5%E - AR O #set e OB X BB
1,338 LI I LR EAR - BISZAR A B &

(fAkkh 2.5%L4 1) TR - K2 - BINCIROFE O HEE

R RO A 2EE (sperm granuloma) 2

< KSR EROEWE ER DB E L D A

RER RO EEN O KB R TR G 2

| B

T i dER FSHY &

890 UL I
e . L
(ERkkh 1.25%LL |)
447 VL I T AES LH A
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(fdkth 0.625% L4
)
1) BBP fH&£/% NTP-CERHR (2003) DO#EiE
2) AEZEDTHEHZL
3) KERENOEMABRIL, AZMBEET Y MLt D (106
cells/ml)
4) FSH : JPfafili A€

@ IMAMRERSHRER (Tv ~. EEH)

Hammond & (1987) 1%, 4~6 H#r® Wistar X TXSD 7 v F®D 2 &k
% T BBP OiREFR 512 L D 3 » A M AarEdrE R % 506 L=,

Wistar 7 v b (e, #58f 27~45 J8) & HW=#BRTiE,. 2,500~
12,000 ppm @ 3 H&E® BBP (# : 0. 151. 381 K} 960 mg/kg AH/H .
M2 0. 171, 422 }2 T 1,069 mg/kg RE/H Y, FEFHE) 25 3 ) HHIE
&5 S 7~ (Hammond et al. 1987),

AREFHA IV TR & L 72 7 &2 R 112 127,

RERINE DR 2 & HERE (4 960 mg/kg (AHE/H . it 1,069 mg/kg &
H/H) OMficHRLNTZ (BEZORH#ZR L), £72. A EEDOHEL
HEMAE HERE (960 mg/kg IRE/H) DML OEEHEE (171 mg/kg KT/
HLLE) o cElgsh, BHAEEOAE2REMAHHEL EoERE

(14 381 mg/kg KEH/H UL L, M 422 mg/kg R/ H LA L) DM, S
RTEEOABESRBIMMAEEGEE (171 mg/kg (KE/HLL L) OMECHEEZE S
726

AREFFHAS & LT, REHENEOEDICHOWT, KEOE[EOT
e L MEFEINCIIT S TWARWZ & s BMEATR & Lau & fky
L7z Bl B0 OVE M ORI R OB S\ T, Mt RO LHE A7
<. MIST2REMMEHIE L b A b NenZ Enb, wEATRE Lt
HIWF L7z, F72, RO pHIE T HEM o 58 (381 mg/kg K5/ H
Pl b) offfcBlEs s, FIST 2B LN LN &
. BEATR & L &Il Lz,

NTP-CERHR (2003) 1%, Wistar 7 v h OARRERIZEIT 5 LOAEL % if
gD EREAICEESWNT 151~171 mg/kg (AH/AH & L=, £7-. BEBEKX
X EFREEEN AP R TH DL L LTS,

EFSA (2005) iX. CSTEE(EU Scientific Committee on Toxicity,
Ecotoxicity and the Environment 1998) D& R & LT, MEDOATFIRNL OB W
OEEHEINICIE-S< LOAEL X 171 mg/kg (KE/H . HEOTigo EEEINIC
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5-3< NOAEL /% 151 mg/kg K5/ A, FElE~DEEIZ%IT % NOAEL I3
381 mg/kg KE/H CTHDH ELTWD,

EU-RAR (2007) (%, &G #=MEIZE 51D NOAEL % 151 mg/kg
KE/AE LTWVD

AT S & L CiE, MO (LI E S & . ARBRICBW
T, KE® LOAEL % 381 mg/kg 1K/ H, NOAEL % 151 mg/kg {K&/H &
HIWF L7z, F72, M NOAEL AR OKEHETH 5 1,069 mg/kg (K
H/H &HIET L7,

#xI11-2 Wistar 5w I ARIREERERER (GEEH)
(Hammond et al. 1987)

PG
i
(mgfkg (KE/R) He f
I - 960 - TR D /ST D _
7 7
Mt - 1,069 -2 (%) v m AT R L
- 381 UL E i }
[f;i 499 Lj "  BERR DAL 0D | FEHEAT R A L
e 151 0L E B )
Ifk//i £ 171 L;LLL AEERT SR L HYET R L

1) AEZEDTHL L

2) NN 23 WA C I 22 A & fF © BRI OHER & IR SRR 61T DB A 7 6
. —HE OB TR A I ORG (a3R 2 9 SAEVERTIREIR T M OB 2R it (23
B STz, BEBSMWFOZA L, R T, BoRME, WML oZME, I
B ARSI 00 SR SE PR IR 2 BLEE S Tz,

@ INAMREERSHER (Tv b, BEH)

Hammond & (1987) 1%, 4~6 i Wistar X TXSD 7 v F® 2 &t
% T BBP OIREFR 512 L 5 3 A Ml ArEd R & 5206 L 7=,

SD 7 v b (HERE, #58F 10 P8) %AW /=#BR<l, 2,500~20,000 ppm
» 5 H&ED BBP (0, 188, 375, 750, 1,125 K& 1* 1,500 mg/kg A/ H .
EEWE) N 3 HENRE#&E X372 (Hammond et al. 1987),

AR EE O A B R BNAY 1,125 mg/kg ﬁ@/ H UL B GO RE MK O
750 mg/kg R/ H LA OB GREOMECRIZZ I, BHEXEEOA BRI
23 750 mg/kg AR/ H uh@&ﬁﬁi@fﬁf%ﬁ é nic,

AHEMFHAES & LT, gk OB IROME R E OOV T, fxt
BHEOLE R ST WM TRIE LS NN Lh | Bk
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AR & L7 &l L7,

NTP-CERHR (2003) %, &l (KE) KON () ofExiEEHEINIC
#-5%, LOAEL % 750 mg/kg AH/H ., NOAEL % 375 mg/kg {KH/H & 5%
ELTW5, NTP-CERHR (2003)Tix, SD 7 v +® BBP [ZxId &=k
I Wistar 7 v MZHARTERWEHRE L TV 5,

EU-RAR (2007) i%. Mt NOAEL % 375 mg/kg (A&/H ., HD
NOAEL % 750 mg/kg {K&E/H & LT\ 5,

AFMFHAES L L TE, KR NOAEL ZAKRBROKEHAETH D
1,500 mg/kg A/ H &CHIEr L7,

@ 26 ERREHREHER (v ., BEE)

NTP (1997a) 6%, FDA @ GLP #HNIZHE > CTHEhE L7z F344/N 7 v b

e 26 BB Z HE LT\ b, BED F344/N 7 v & (58E 15 P,
6 i) (2. BBP (0, 300, 900, 2,800, 8,300 }(* 25,000 ppm : 0,
30, 60, 180, 550 & 1,650 mg/kg (KE/H17) HNREERE S Sz (NTP

1997a),

ABPFHESICBWTEME & W L2 A2 R -3 12T,

1,650 mg/kg REE/H &% 5HEIZ B W CTHIRO X EE&HE I, 550 mg/kg 1K
H/H BRI BV TIFIER O k CFERTEE&EOBEMN A BT, FEH O
ITARER IR ORI ORETHh 5 Xix BBP &% & 1ZBRARWEE X Hh
HELTWD,

AR & LT, 1,650 mg/kg I8/ B &REGEEIC BT 5 TR O #ax)
HEIZOWT, AEEITZVWD, FAEEIIAEICHENL WS Z EnbE
PERTRL & & % . 550mg/kg AH/ A #& 5-HELL E TR B AV APl O#axH M O
XTEBEOHEMIIHEERE DR & & Ll L7z,

723, 10 MK BB OFER & i+ 5 & 26 HFFEEBRD 1,650
mg/kg R/ A & G-HE TR SRR L OB BIROZ ML, BBP (2,200
mg/kg/ HFY) % 10 ARG L= CRIE SN2k & B R OVE
BICFRRBE CH-o7-, LML, IO W T, 10 B EEER TIE 200
mg/kg R/ H &G TR BBERICEE T 30%0 L7-28, 26 BB Tk

16 NTP @7& FLLAR— K (1997a) Tix., F344/N 7 v k& 7= 2 SR VERER
&L ZAUTHEAT UCEEHE L 7= 10 i R ol B AU AL AR K OF 26 33 FTEER 2 i LT
5,

17 i HETH S 25,000 ppm £ 5-HEXIEE ORFORELIC K 0 BEFENHIE TX /2o
72728, NTP (1997a) CIXAE Y7~V @ BBP ##HEZFHAE L T\, L.,
NTP-CERHR (2003) TIHEAEIZBW THLE I N EBERICH-S T 25,000 ppm
e 5D BBP &% 1,650 mg/kg AH/H L HEE L TV 5,
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550 mg/kg K/ H LLF OB GHE Tl a8 235380 b o 1=,

NTP-CERHR (2003) i%. 550 mg/kg A/ A& GRE TR S - 5%
60~180 H D YHRIMER~E 7 m B OEMNIL 1 2 FOHETHALATZKR
ERMEE M & BT 5 & LT, ZORTRICH-SE LOAEL % 550 mg/kg {AH/
H&#%E L. NOAEL % 180 mg/kg {AH/H L% E L7-,

EU-RAR (2007) (%. 550 mg/kg RHE/H £ 5-Hf TBLES S V7 HTlg O FE
FEOHINE N MCH & O MCHC O8N 5% . A#B O NOAEL %
180 mg/kg IRE/H & LT\ 5%,

AREFFRA S & UL, Ot & OFE &0 H I ONZ MCH K&
O'MCHC oz % . Ao LOAEL % 550 mg/kg (AE/H & L.
NOAEL % 180 mg/kg A8/ H & Hkr L 7=,

FxII1-3 F344/NifES v b 26 BREIRERSHER GEEE) (NTP 1997a)

* 1)
ki e (HE 15 PT)

(mg/kg K/ H)
| AR GHREED T0%) | | (REHINE

- RERMEO SR M (Ht O RBC J#4,
MR L ERER G D, MCV #8n) 2

|G B Dk M OV o B

| FEE ROk H &

- FEE  RSMEZENE (16/15 61) . EAMR O H
Bl (5/15 ) | KgAK T (hypospermia)

(15/15 $)

IR ERIED (hypospermia) (15/15

f) M OEEHOMERE (13/15 i)

1,650
(£ 25,000 ppm)

| R R ORS T3
(s 5352 ?og: g, | I MCH RUMCHC?
0 PP 1 PR D fesct R OV} B8 i
180 LL T B}
5 7
(& 2,800 ppm LI RHEPTRL L
)

1) BBP & (X NTP 1997a T L TV B #EES, 25,000 ppm O 7 NTP-CERHR
(2003) DOHEEHE,

2)Ht : ~~ +27 U v b, RBC : JRIEREL, MCV : EEIRIMERAAE, MCH : ¥R
MER~E 7 v & &, MCHC : ‘¥ RMER~T 7 1 &
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® IMAMRERSHER (/1 X, BEH)

Hammond 5 (1987) 1%, ©— 2 LK (MERE, &8E 350, Bk : i
FEE SFLTUWLRVY) 12 10,000~50,000 ppm @ 3 & BBP (I : 0,
400, 1,000 X% * 1,852 mglkg KE/H ; #E : 0. 700, 1,270 K" 1,973
mg/kg NE/HFAY, FEHE) %2 3 0 HREHREEE 5 L7 (Hammond et al.
1987),

HEDIR A OE HERE (400 28 1,852 me/kg A/ H) & o g &
ROV FHERE (1,270 & T8 1,973 mg/kg (RE/H) 2B W TIRERINE DO
DB ST, FEH DL, —EBICiE, fEI ORI EICBER L TV D & E
L TWD,

NTP-CERHR (2003) 1%, B I KER TR OB XL D b
DEBLELTND,

EU-RAR (2007) %, K&RBRIZI1T 51D NOAEL % 1,852 mg/kg A/
H. Mt NOAEL % 1,973 mg/kg {KE/H & LT\ 5,

ARMFHAS & LT, IR G20 7B FKG5ICEH LR, B2
T2V ODKRENEIE Lz ER#RH 0 . AR CAh bz REHEINE
DA 1X BBP 2 & 0B O BRI T AL Db D EEZLNDLN, KEOE
HE DT 2NN 28, (REHINEOWRD 2 B EFT R L 3 2 0 HIRiETH
ST, LTeR-> T, ARBRO LOAEL } () NOAEL Z#% &4 % Z & i3t
TIX7eW EHlr L7,

<BE">
©T7FIWBIRXTIVEOFRILA F2 U — LIEGEEMS O LB AR

Z v MZBWT, BBPIIREDAF LA X ) — ABEIE 2 H 45 2
EME STV D,

NTP (1997a) %, BBP O~ 43 o — ABEIEME I OV THRE L
TWAH19, 24EREER &R U A& (6,000, 12,000 K& O 24,000 ppm : 300,
600 & Y 1,200 mg/kg {KE/H) T BBP ZiREH& 5 L7=MED F344/N 7 ~ b
(BHES UL 10 P8) Z vy, HEBRLATE 1 20 H XU 1EDREERT, ~va
XV — AHFEOIEEE & 7 D 2 FEIOREFE~— 1 —, 7L FA L CoA A
XUH—BROIN=F T TV T AT =27 —BORERIEENHIE S
Ni=, BExtRE L < DEHP (12,000 ppm) 2AHW ST,

18 BrEDOBEFIEEEZNE LR THLZ b, BE LTS,
19 NTP 77 =Hh/LLR— bk (1997a) @ P.52~53 (Table 15) {2, Monsanto (1994) 7>
biEHEIN=T—Z L LTREIN TV,
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ZORER, INV=F T EFIN T AT =T —BiEMEIL, 6,000 ppm

(300 mg/kg fAE/H) LLEo> BBP 5RO & LB 1 vH K N1 4ETH
BIZER L7z, 7L bAoAV CoA A F v ¥ —TiEMElX, 12,000 ppm (600
mg/kg KE/H) DL ED BBP & 5RO GBEE 1 A KNI ETHEICE
F L7, L2rL, BBPIZXA#HE L ~L3 DEHP & 5% ICBZE sz L
NI HIE»o Tz, EESIZ, DEHP iy 7n 7 77— Fh

(ciprofibrate) 72 K OAFEIK TAI L i35 &, BBP (38 (mild) DR
NAF VY — M AR R T EBE LT D, BBP L' DEHP % #&45
L7eT v MBI HRERIEME 2 R IIT1-4 1277,

& I11-4 BBP B U DEHP MFFRILA F 2V — LIBTEEM
(It F344/N 5 v b, iE€E. NTP 1997a)

BBP DEHPV
0 ppm 12,000 ppm 12,000 ppm

5B 1 At
N VIRV CoA T*vE -t | 20.7£5.6 34.8£10.6 100.2+38.4
(nmol/min/mg)
Wv=Fs7EF VNI AT 271 50£1.2 36.8+13.6 83.7£28.5
(nmol/min/mg)
144
N VIRV CoA FT*vih T -t | 28.79+5.56 48.35%+10.57 86.30£12.24
(nmol/min/mg)
Iv=FTEFVN TV AT 27— 17.13+£6.89 45.29+6.82 72.20£10.46
(nmol/min/mg)

1) DEHP 338k D et 3 W [l o A% -,

<5E>

@72 IVEBETRATIVEED PPARa L =Tl P B R K IR E D L85 BR
Nakagawa & (2008) (%, SV/129 ~ v 2Dl (IL¥oE#/2 L. 16

#5) 12 5.0 mmol/kg D7 X LERT AT )V¥H (7 X LEgy—F /L (DEP),

DBP. BBP, 7 ¥ gy 7 a~*%i L (DCP) KU'DEHP) XiZ7 ot

VY (2-mF~F L) (DEHA) % 14 HEGIRORE L, Rk

516 REfICIFig A L, v X ¥ 7 my MEIZE Y PPAR a 3 E

T HHEERE (LA — A F AT —F (PT), ~VAdF ) — AT E

20 BEDOHMBHRIELMELLLRRTHLZ b, BB LT D,
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REMEZ k78 (PH) . BEST 2L CoA fii/k#Emz%= (VLCAD)., —'EHE
MR E a7 2=y b (TPa) K37 F7 /v CoATF A7 —8
(TPB)) OFRBLENE S NTo, ARABROFER 2K II-5 (TR 7,
ZOREFR, KT FNBT AT NV ERE LT FED PPAR o BEFE 7 EL
BZ i+ %5 L. DEHP & DEHA >BBP & (X DCP>DEP }; (* DBP ¢
Ho7-, BBP & GEEORFE TIE PT, TPa X' TPB A& sz (W
t p<0.05), EHHI1T., BEHE L7 XA BT AT LOSFEDKE  BiAME
DEWEE, BERBEBLENEINT 2 Z e RBInicE LTn5D,

KI5 THLEIXTIVEIREIZK HHFiES PPAR BERRZERED LR
HER (SV/129 v 9 R, 14 BRE. &%$0O. Nakagawa et al.2008)

T _ | Log | Xlog
e PT? PH?® VLCAD? TPa® TPB3

g Pv | P?

1.00*= 1.00x 1.00x 1.00x 1.00=£
K G — — —

0.11 0.16 0.08 0.32 0.11

0.98=* 1.02=x 1.04*= 1.32* 1.18%*
DEPY | 222.24 | 2.42 | 2.606

0.16 0.01 0.03 0.47 0.18

1.04=*= 1.20x 0.92=+ 1.64*+ 1.17=%
DBPY | 278.34 | 4.50 | 4.406

0.26 0.04* 0.07 0.19* 0.07

1.44=*+ 1.16 0.95=% 1.90*+ 1.32+
BBP% | 312.37 | 4.73 | 4.821

0.04* 0.06 0.05 0.18* 0.06*

1.25*+ 1.08+ 0.97=% 1.96+ 1.34=*=
DCP¥ | 33042 | — | 5.624

0.18 0.07 0.04 0.33* 0.13*

1.59=* 1.59+ 1.22=+ 2.60=* 1.73=*
DEHP® | 390.56 | 7.60 | 7.644

0.14% 0.06*? 0.01* 0.28* 0.19*%

1.31=% 1.37* 1.34* 2.67* 1.78=*
DEHA®Y | 370.57 | — | 6.834

0.18%5 0.07% 0.07* 0.19* 0.26*

FREGREL IR LAEEDHY (p<0.05)

1) 75—/ K ER

2) HEEA 2 B ) — v IR EAREL

) PT: NAFY—LF4T7—F, PH: LAV — 0 HREMY VRV,
VLCAD : B E#H7 >/ CoA M/KFEEEH, TPa: —EREMEZ VNIV HEah T 2=y K,
TPB : 3-7 b 72V CoA T4 7 —F

4) DEP : 7 XMWY =F )L, DBP: 7 XAy 7F L, DCP: 7 XL 7 a~F
b, DEHP : 7 Z VY (2-=FL~F3 L), DEHA : 7V EUBRY (2-mF L~F
%)
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5) DEHP & DEHA ¥ 5REOBICAEZEDH Y (p<0.05)

<BE">
® 2RI 4 BRRERSICEDTZIILBIRATIVEOSELEERER (5
v b, BEFIREO)

Kwack & (2009, 2010) (%, D SD 7 v b (KRE6 VL, 5 M) (2%
W, ZHX N AT )V (500 mglkg (KE/H), 7 X NVEEE ) T AT VX
X7 Zviig (PA) (250 mg/kg R/ H) OBHlRROFEGIC L 5 2 BEFXIT 4
T AR 21TV, SWE 02 FHME L 4 BEHR5IC X ok T
A—=B OB LT, 7ANVBTZATNLELT, 7HZLBER (2
TF~F ) (DEHP)., 7 Z/LEEy 7 F /v (DBP). 7 Z IR A7 F
)b (DNOP)., 7 # /Ly >=F /v (DEP). BBP, 7 Z /LY AF )L

(DMP), 7Ll A V5 v (DIDP)., 7 X LVERY 7T )b

(DUP) KO 7Z Ay A Y /7 =/ (DINP) @ 9, 7 X ILEEE /TR
FNELT, 7EAEE ) (2-=FL~F 1) (MEHP), MBP,
MBzP, 7 #Z )\ ) =F /) (MEP) K7 ZLEEE /) AF /)L (MMP) @
5 RNV ST, RRBROMER %2 % 116 2R,

2 HMRBRICBNT, FBESIX, VX VBEE ) ATV T AT IV ESE
PIL7=AERELG SR T EARBINTEREL TS (Kwack et
al. 2010),

7o, 4 EHRBRICEO T, BHEHROAFERETICONT, Z0HE
DS i+ 5L, P27 LTI DEHP (22%) >DBP (24%) >
DNOP (26%) >DUP (28%) >DIDP (39%) >BBP (45%). &/ = %
TV Tl MBP (29%) >MEP (33%) > MEHP (49%) To -7z (efiafE
DOFEEBRIL T5%), BE DX, BT DT A—F~OHFELEIT 2L
Rt /) AT NED L VZ AT VDO HENRN EDURB S A LT
%, (Kwack et al. 2009),

FIII-6 SDSv bk 2:@8MXIZ4BARREBRGIZCEDTZILVEBIRTIL
FBOSMHLEAE GRFFEO) (Kwack et al. 2010, 2009)
2 A5 4 G

21 BEDOBMHIEEIZOWT I AN AT NVEDOR Z G LIZRBR TH L7120, 25 L
35,
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H i T i &
N N H
HERE g +H i il g iE| i ¥ | 1
(mg/kg A& " it ” # | AST | ALT | ALP | TC | TG " xt o F | v
/ 5 G " HE
H/H) i % & i " % & g %b
R B 2
B B
DEHP T 7 ! Tl L
v | DBP | | | T 7 7 ! Pl
- | DNOP 11 1 !
2 | DEP
7 | BBP || LT Pl
| DMP 1
& | DIDP 1 7 ! 7 !
500 | DUP ! 1 Tl Ll
DINP | | T 7 (R !
- MEHP | | | 1 i 7 7 Tl Ll
) MBP | | i 7 Tl Pl
MBzP
K z T 1 !
MEP Ul
250
MMP
PA 250 | | |

T H#9n V%

AST : TANRTGXUVET I ) N7 A7 2T —8
ALT: 79=73 /) h 7 RA7=27—8

ALP : TV HVKRART 7 2 —+E

TC: L AT m—)

TG : i AN

O FEaMSHHROELD

AHEMFHESE L TE, ZJy b2HWEHSEFEERRICE W T,
400mg/kg (AE/H UL Lo G ComiEh LH B O _E 5 K& OWENR O Rk 2
{t. (Agarwal et al. 1985, Hammond et al. 1987). 600 mg/kg {&#E/H L LD
B E#EToO MCH XU MCHC O#EINE N E &0 (NTP 1997a) .
1,000 mg/kg R/ H UL EO &G RETOMFIEOMFHRZ L (Hammond et al.
1987). 1,300 mg/kg KR/ H LL EOFRGHETOMREK(E, FEAERD, KR L
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OB LR HE & ORI SRS ME ZEHE (Agarwal et al. 1985, NTP
1997a) . 1,500 mg/kg ARE/H & 5 TOR I FIROZEHE L OEF 7 2 - 2
T UEEOIT (Agarwal et al. 1985) I ONC 1,700 mg/kg A/ H #& 55
TOAIM KON 58> (NTP 1997a) Z AT A &l L7z, AFlgE =0
HWINoOpT X, 2ToiBciRo b, LarLl, RUABRIZBWNTHOH
B CIIIEEE DD RO 5TV D | BRI L38O H i
TWRWZ 72 En . Agarwal 5 (1985) & Hammond & (1987) Ok
BRIV TCIE, o7 A e 2 5 2 SR REETF AT R E Ly
&l L7z,

BBP %7 v MZEBWT DEHP & ik U TRE D~ L A% o — A HGE
EHEZAT L2 ERARESN TS (NTP 1997a),

Fo. ToWEIZHB T BBP ORGFMDO—D>TH LN VT v a—)b
(ZRREE SR T MMEH 285 D Z EnMEINTVWDH Z &b (NTP
1989). BBP OFEMFHMHIZB W TIIR AT IV a— L OB L EET D
VNS D,

AN BV LU B 1KV LOAEL & U NOAEL 235 7= D1,
Wistar 7 v k& 72 3 7 H FIEEE#& 535k (Hammond et al. 1987) T&
0 HEDNEIROME LI o = > LOAEL 7% 381 me/kg (K / H . NOAEL
23 161 mg/kg (RH/H Th o 72,

(3) EBHSEHRBRUEISAMRER
@ 103 ERIFENAMRAER (vo X, EEH)

NTP (1982) iX, B6C3F1 ~ 7 & (M, &8 50 VL, 4~5 k) % H
W, BBP (0. 6,000 K} 12,000 ppm) DiEEFEEE(Z X 5 103 #EFE A
INERBR 1T 572, NTP-CERHR (2003) T, KEXOEEICRT S
EPA OHEEE (K : 0.03733 kg (#E). 0.0353 kg (M), EEHE : 0.0064
kg/H (K). 0.0061 kg/BH (Hf)) ZHWT, K& 50 BBP #l&Es*
10, 1,029 X1 2,058 mg/kg KE/H (). 0, 1,087 X 2,074 mg/kg
RE/H (M) CHEELTWD,

B AR U 72 AR ER O BSOS « FEIEGER A OFAITFRD b i
o lo, RBEHMEEZE L CHEKFNREAREORENME TN (A
BAORHE L),

EU-RAR (2007) %, BBP ~DOZ&FE IIMERE~ v 2 O BB O #E N
W E L7gholzt LTV 5D,

NTP-CERHR (2003) 1%, AEOKEICESZ, D LOAEL % 1,029
mg/kg KE/H & L, Mo LOAEL % 1,037 mg/kg {KHE/H & LTW5,
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AREMFHES L L TiE, KREBRICB T, BRAMEICET 51D
NOAEL # AR Ofks HETH 5 2,068 mg/kg AHE/H ., M NOAEL %
KRB O E N ETH D 2,074 mg/kg KE/H & HBr L7,

@ 103 ERIFENAMRAER (T v b, EBEH)

NTP (1982) 1%, F344/N 7  (MfrE, #4850 VT, 48 %= Hw
. BBP (0, 6,000 %7 12,000 ppm) ODIRFFHKEZ XD 103 BREIFEA A
PRER 21T -7z, NTP-CERHR (2003) Tif, AE%7-9 » BBP #H&(Z
DT, F344/N 7 v b ORE KO &ICEET 2 EPA OHEEMmE (1 -
0.380 kg % 1} 0.030 kg/H ., Mt : 0.229 kg & (1 0.021 kg/H) Z MV, M4
0. 474 } 1 948 mg/kg AH/H, W% 0. 550 & O 1,100 mg/kg (A T/ H +H
BEHEEL TV D,

AREFFHA I TERME &I L2 A2 3R 17 1277,

HEDOBHRETIX, WHIMIIZ L 2 & 5L 5 B CHI 23N L7728,
AERBAETR 29~30 W CTETORET v M3 &R STZ, 6,000 T 12,000
ppm FEHRHCRBW T, MEMEOMRE ITFBRII 28 L CH Bt LV IKMETH
V. MEOEETEIIXREED T0~80% CTH -7 (WINbHEZEDTHR
L)

FIRIZIB VT, 1,100 mg/kg K/ H & GREOMET, BALHINE H fp

(MNCL) ORAMENEREIZ LR L GHERE 14% (7/49) 123t LC
36% (18/50), p=0.011), FHHIZXL D L, ZoAMERMEAEMEREBIZ, 2K
I HE (splenomegaly) <CNFHER (hepatomegaly) ZfE->THY .,
FHARSERT RO TR 2 B 1 M QMR b - FREREEC R —F YV - B
DOEEER T HHEIRIC L 2RBEPBIEINTZE LTS, JECIImEBRE R
BTz o Tz,

EU-RAR (2007) %, M LOAEL %, KEEfEICE S X, 360 mg/keg
{KE (&£ 6,000 ppm % 360 mg/kg (RAEIZHYTHELTWD) LT
W5h,

AL & LTk, ARBRICB W T, BRAMEICET 2D LOAEL
% 1,100mg/kg {KE/H & L. NOAEL % 550 mg/kg A8/ H & HKr L 7=,

& I11-7 F344/N Sy b 103 BREIFEMNAMERER GEEE) (NTP 1982)

) /k /

R make W e o e (50 DL/BE)
. 948 GETHIEEID 7= 8
¢ 1,100 29~30 i T & #%) T HRZ A E 1 gp
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(12,000 ppm) (MNCL)

Mt 474
e 550
(6,000 ppm)

FE AAE D FEPERT R,
23"

1) BBP #£H&I< NTP-CERHR 2003 OHEE

@ 2 FHEIEMHSHERUEILAMERER (S . EEH)

NTP (1997a) i%. FDA @ GLP BHNZHE - THEfi L7z F344/N 7 v b %

Tz 2 BRI M OFE S AERBR 2 s LT D, F344/N 7 v

(e, #RE60PE, 63N (&, BBP ( : 0. 3,000. 6,000 % TX 12,000
ppm. M : 0. 6,000, 12,000 &% Tr 24,000 ppm) 2NEEE& G Sz, —REY
72 0 MERESS 10 PEIX, FRBRBEAATE 15 2 H O REEFHMEIC v Sz, EEE
M HHEE Sz BBP EHEIL, Mo 3,000, 6,000 K} 12,000 ppm % 5-1F
T 120, 240 & U500 mg/kg (AH/H | 1D 6,000, 12,000 K& T 24,000 ppm
¥ HRET 300, 600 M) 1,200 mg/kg KE/H TH -7,

AR A I TR &I L 72 JL &2 R TI1-8 (12”7,

B A (W T, BRI IR Z OB T D, 1
® 500 mg/kg AH/ H £ 5-H# TR O I FE MM IIE (20%, p=0.016) KX
JiR P e R A -+ AR A R (22%., p=0.014) OFEASEEENAHBEITHEM L
7= (TR HXREE 6%), & DI, WEMIRO RETH 7R OB S 8l
BENTN, AEZET o7 GHIREE 8%I2xt LT 24%), D 1,200
mg/kg (RE/ H % 58 TITRENRO B AR ERIEAS 2/50 6] (4%) ([ZH BTz
WA EZTI -7 (RHRREE 0/50 i), EHEH DX, ZOEMWITIIT 5 M
HEORENFTHY . MECTHIBICHEE N BE L2 &b, MBI 5 s
DOIREMFARIE S BBP ~DOZFEICEIHE L CWDRIEEMEDRH D EBLZ L T
%o BEBETIEZ, MED 1,200 mg/kg (KH/ B # 58 CBAT ERGEEE Cof BRRE
8%IZxf LT 20%. p<0.05) MNAHEIZHML7-, BIT EEILEEEIL 2/50 4
ICHDLITEN, AEEITRD -7 GRHREE 1/50 #), FH HIL, MO 2 Flo
FLEAE DI A OBAT LRI O INIEL, BBP ~OZFE I #E L T\ 5
AREMENH D EBLEL TV D,

HEOWFTHORETHEDRER (NTP 1982) Th 7= EAAZHIIN A L5

(MNCL) DO3AERIZEITIH SR >T,

FHEOIX, 20 2 FMEEBRICE T DD AMEDOFELD L~/ ZDN T

HED F344/N T~ MBI DI AL, TENR D R 5 H0 A R K OV o
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JERNE + s DR AR O NN EE S E . H DR DI AMEDFELD & 25
(some evidence of carcinogenic activity) 22 ERHEL TW\W5, F7-. D

F344/N 7 > MZIBIT DI AL, BN D I 55 il e i K OB e o AT 1=

R FLEENE DT AR OMED 72N LS & | BB A OZHLI R TH 5
(equivocal evidence of carcinogenic activity) & il T\ 5,

M D BB DO RAT RGBT OHI N SV T, 300 KT 1,200 me/kg A/
A& GHETITAEEN 2V, REMFHAES L LT, BT LR O%
BN 2R G CRIECTH S Z Evh . 300 mg/kg IKE/HEEHEELL EO
B GHECEMERT R &I LT,

15 72 A O P RFHE TIE, EEEEEIC OV T, Mo 1,200 mg/kg (KH/H
B GREO R g xT E RO, HED 600 mg/kg IR/ £ 57 0 B it &
EOMEN, HED 120 mg/kg IR/ B UL EO2F 55 O B gt RO ¥,
> 1,200 mg/kg A/ B & 5-HE D RTEAR 6 EE O, D 500 mg/kg &
/A # 55O FFgAR < 2 OB K& OED 240 mg/kg (KE/H LA E O 5.5
DR LR EEOHMAAE TH o7 (Wb p<0.05),

EU-RAR (2007) (%, D NOAEL % B H &N E-S & 240 mg/kg 1K
H/H (L0%BOEMN A S T-D1E 500 mg/kg KE/HEGREOH) &

L. M LOAEL % BHE O 5 A M FERI NN JE-5 % 300 mg/kg (R E/H & LT
Wb,

NTP-CERHR (2003) (%, NTP IZ L - CTHEhi 7= 2 RN, 2
NS D — R eI B 2 k> LOAEL % oD B sk B B 28 b K OVt D R
JEIZHE-D &, 120 (KE) K ON300 (Hf) mg/kg RE/H &HBr LT\ 5,

A & LR, ABRICB W T, BN O IR 5 /R IE S o HE iz
HSx | BBAMICET 5O LOAEL % 500 mg/kg {A&/H. NOAEL %
240 mg/kg (RE/H &M L7z, MEICOW TR, B OB 5 5%
DOBLEZER L, TNHITET HHFAMRZE DR LD BBP ~0OF5 2B
H L THDAREMEN R D H DD, N AMERRARE(equivocal) & &
Z. FEBAMIZET % NOAEL AR ORKxmHETH D 1,200 mg/kg &

22 NTP (1997a) 1%, fll # OFRERTH HIVIZIENR ANEDFEILD L~ Z i/ 720,
clear evidence, some evidence, equivocal evidence, no evidence /% U} inadequate
study ® 5 73 EZHWTWVW D,

Clear evidence: ] & (B U7z, OEMERRGE O, Q=M+ BAEER OB, X
L. @BRMEREOBEE I GEMICERT L BEMERH L Z LRSI TVnDH Y
) ZRLTWD ERIREN D55,

Some evidence: clear evidence L ¥ SISIEFIS, ALFWE I B U 7l (FE
Pe, BMEIX, M+ B OFAEROHMEZ R L TWD EMREND5GE,

Equivocal evidence b =9 E 1Z BI# L T2 AIREMEMN & 2 IS O ez 7~ L
TWD LIRS N 556
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H/H EHIW L, — 07, FEREREMRZICBI LT, B8 O MR i K OV
{BIEDHEIMZ IS &, D LOAEL % 500 mg/kg {K&#E/H., NOAEL % 240
mg/kg RE/H &HIWr L7z, MEZOW TR, 1BMEE K OB g1 T ROE T
RO IS %, LOAEL % 300 mg/kg {K&#E/H & L., NOAEL [35%E T
ERANARE I[Py

& I11-8 F344/NS v + 2 EEBESERUVENAERER (GEE)
(NTP 1997a)

P \ \
(mgfkg (KTE/H) D HE (60 L/AE) i (60 VC/RE)
M FEhEEd
B - 1,200 | the
(k24,000 T BEMEREAT R Rk
ppm)
L IRE 9
- 500 T%H}%ODH%}%TEH@H%B%
i 600 1 e BRI B
' + JI5 B A iR e
i 12,000 e
( ﬂi) T O EMR DR | 72 L
PP Y AR T 2
T MR EESE, AIE
#E - 240 LI I- ¥§§§%L&ﬁ/
f - 300 LA E SEWEFT HL 7 L i B NS T L BB Ak
(fAE 6,000 ppm)
e - 120 DL E
W - ST IEFT R L
(& k3,000 ppm)

1) BBP f#EH I EH D OHEE

2) AEERL

3) 600 mg/kg KE/HEGREOAFEED Y
4) fFEZOTHEZ L

<&E®>

2 AREHIIRSEME T CTORBRTH L Z &b, BF LT D,
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@ BEEFIREER (v k. BEH)
NTP (1997b) 1%, 7 v KO~ T RV TREHIFE L N AU
REBDIIHFM IR UBSEREBHELHD I EL 2 ERmbonTns 7
O, BHICEEZ B S W75 TR G LT EiR @2 F e L O
FENAMERER (NTP 1997a) & (R8T, #EFEHIIR L7-5:0FC 2 4F U
APEIZ DT TREER G LI ZHmE LT s, ZoRBRTIX, F344/N
7w b (HErE, #5850 1% 60 S, 6fin) & BBP (i : 0 &2 0% 12,000
ppm, M : 0 & Tr24,000 ppm) ZiREEEG L, O2 B BICTEEI T
ST BBP BERE L HIREE L O, @2 4EM A HIC{EE] X ¥ 7~ BBP
B HRE L AGREHIRIC L o THREZ — B S5 R L ok, @2 MG EH
HIFR 24T > 725515 T T BBP # 51 & kR & o thig, @OAJE (HE 30 2>
A, M 32 22 A1) IChie o TRREEHIFR 21T - 72 5F T~ T BBP & 5%
EXPRE L O TN, fREEHIIR L 72@ K O@TIL, B HEE T
& H AR THEEE IR FREE DR S 15% D 2 BOEEN G 2 bz, O~
@ TIX—HEY 72 v MEMER 60 PCH 10 PEASEERBALATR 15 2> A O H [ REm 2 H
WH T, ARRERIL FDA @ GLP BHNZHE > THEM S 7z, AREROR R
% 3% 1I1-9 (=7,
H 5 X B 7= BBP&R G REDOIE TR, el i 5 i i i A oD 3¢ A= e i
(20%., 10/50U%) 7% H B REE (6%, 3/50UL) K OMAEE — oo I
(0%, 0/50PC) L _THEI L7z (MxBERE L ok T d
p<0.05) . ZAUZDWTNTP (1997b) I, R 50 A B oo B4 0 ek
BRI B O (B BB AT RES% (4/5008) | {RH — Bkt lREE4%

(2/50P8) | BBP#5-#£24% (12/500%) . AEAOFHEL L) ZfE> T
HTEMD, TRODOWENBBPEGICE#ELIZH D TH D Z & HRES
nizE L. ZORIZMOAIV A o — AHESEA T & BENs i 5 e s o
BRPBEINTWD I ENLIFEEIND EELLTWD, —F, 2EMRB
AH Il BRERER C IR oD PRSI 28 D 78 AR BEFE 13N L 72 v o 7223, 302~ A
G AR I FRERBR TIXBBP#& G- B D 365 O I IR IE N Bl S - (B
B2 L) o NTP (1997b) (3. #aemil R oS s b oAb fa id 5 oo 58 A B LT
WAL 252N MONTEY, BBPICKL DHENERICHEITDH Z &
ZARGEHHIRR G T 7= ATREtE N H D L B L T 5,

327> H A AHIFRAABR (BT, BBPRGREOMET, BEhtsT bR FLIE
NE SRR DR AL (12%., 6/5008, FLEAME2DT, FaiE4PT) A3 HEEH ) BRxt
PERE (2%, 1/49PC, FLEEME 1 PC) CLE_THEMLE (FE#7:L) , NTP

(1997b) %, A£FKL5DF344/INT v s OMEZFEEAT ERIEE N BIZ S
% Z LI T, NTPOE T — X 2B 23 AHMHE130.3% (4/1,182)L) T
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HY, TOAPTETHBHEBEOREEIBZEINL TV RN E LTS, F72,
BEERAT b R NS D38 A B B D BE NI T RS AT b BB T Bl oD 8 AR B BE D N

(327> H FIAG BRI BREABR Tld, *FHHEE0% (0/490C) | BBP# 5-#£32%

(16/50U%) | p<0.05) ZfE- TV, BERBIT LRIZET 5L ONEF
R OFEABEE OO —EMIT 25 ORENBBPE GIZBEE L= DT
bHZLERTELTND, 61T, 2FEMORBTIE, WThoRERICE
WTHHED T v N CREMIEE OF AR ITFEEISHEM Lo 2 L h,
NTP (1997b) 1%, ZAUIAE Tid/e < REBHIEOE I3 ALER T O
FHERTODHZ L ERBT HLEELELTN5D,

ARHMAAS L LTE, FEOD0BLEZ 2R L, BBPIL, 2/FEMH HEEE
BRI 1T 512,000 ppm B GHEDOHET » N HERBAR 5 RN ARIE 2 7556 L.
AR JERG B I BRABR 12 35 1 524,000 ppm B G-HEDMET » NMIEDEREAT L2
SAE 3BEEF R LI B 2T,
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F 111-9

F344/N 5 v ~REEHIRR

AHERDFER (NTP 1997b)

{3 R OB HEHEFEETT | OFKE St | ©2 FRIFAETHIR | @4 JEFGETHIRS
il DLeEg (2 4FH) O (24EM) V| KM FTOREL? | FFTORE 2
falk BBP 2% (ppm) 4 0 12,000 0 12,000 0 12,000 0 12,000
RE (g) » 417 379 377 379 355 336 363 340
W | AfrER o 28/50 22/50 34/50 122/50% | 34/50 | 31/50 | 10/50 | 13/50
FEREIGEPEIR S« RN B et T2 i 7 4/50 12/50 2/50 12/50 0/50 3/50 0/50 2/49
RIS MESR 22 AN i o i e i e ™) 3/50 110/50% 0/50 110/50% 0/50 0/50 0/50 3/49
fi ksl BBP #2% (ppm) 9 0 24,000 0 24,000 0 24,000 0 24,000
KE (g) ? 225 199 203 199 187 175 189 175
s A7 O 25/50 29/50 41/50 129/50% | 35/50 | 39/50 | 10/50 | 11/50
FENEIZERZS - EMERAT LBl R 4/50 10/509 0/50 10/5019 | 0/50 | 114/50* | 0/49 | 116/50*
MRS - R AT b e FLEANE 1%
P 1/50 2/50 0/50 2/50 0/50 2/50 1/49 6/50

* i g D KERREE & B CREEHERIICR B BN UL & 3,

1) @® BBP #5-£:1XO? BBP # 54 & [Al— OREBREE T, HHICEBEH I,
HIBR 24T > 72,

2) @@ DHEETHI R AL 13 B BRI L 0 (RED 15%0 35 B0 % 5 2, BBP 58I IR FREE L RIE& D% 5 2 72,

3) @OEERBRITEFED 20% & 72 o TR £ TiThdv, EOMIMIZHE 30 A M. #3832 »AMTh o7,

4) BBP &5 (mg/kg RE/B) FRE S TW R0,

5) REEIX 14~52 IZR T 5 = & O KRR FHEE R~ T,

6) 178 / aﬁ%ﬁxﬁ%ﬁk

7 WEEAT 8 | E

(RE —Bod F IS BBP & 5-1F L IRENF L < 72D X9 fakl

T BAEE TR 2 A L 72 Bk
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8) MEMAT LR IEE D 5 b I A TEREEHIE BBP 58O 4 lCOA T, XS THHEETH -7,
9) NTP (1997a) 1. BBP ¥ G-EEOMEMZEIT EEOBE AT REE & LR THEBEICHM L7 (p<0.05) &itd# L T\ 5,
10) AEZDTH L,
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® EMEERUENAEHBOE LD

~ U A% MWz 103 BEEREE B GEE (NTP 1982) 1235\ T, 2,100 mg/kg
RE/BFGEEO~ 7 A THE G U2 EEMER A OREITRD Do Tz,
£72. 7y MRV 103 BEFEEEGHE (NTP 1982) (2T, 1,100
mg/kg REE/ H B G-RE O B A B O AEE N FEIC B L,

1@ MEFENE S OFE DS AMERBRIZ IV T, BB AMEICET % i b1V LOAEL KO
NOAEL 25517z D%, F344/N 7 v k& iz 2 IR ET I 530k (NTP
1997a) ToH V. HEOPENED BEMIES OIS E | FBBAMEICET S
LOAEL 7® 500 mg/kg AH/H . NOAEL 7° 240 mg/kg A&/H TH - 7=, HEiz>
WX, 1,200 mg/kg (AT H $¢ G-7f TN O MR G MR i & OB D47 FRZHL
SHIE DD ZRYEIMN I DTN, AEZAEITR LS BBAMET AR E B 2 7,

T ANV AT VEO—>TdH 5 DEHP 1, ~7V AKNT v MW TATIE
T DREDAMERS D Z RO THED (NEIFEMEEEES 2013),
BBP (2 DWW TIINFHRIZ k3 2 3B ANMEIX A BTV R,

DA LIAN D — R FEVEIZ O W THRE L TV D EHA OB I1X F344/N 7 » + & H
WV 2 AERATR 5-3BR (NTP 1997a) DA TH Y . —fxmtEIc B+ 2 & H IR
LOAEL &' NOAEL (%, #toEM%EBEOHEINIZEES X, LOAEL 7% 300 mg/kg
(KE/H TH Y, NOAEL (%€ T Ze\ &l L7z,

(4) HBER~NOFE

SD 7 v b (e, KRE5~10 V8, 4~7 38l (238155 BBP @ 3 SDiRAIH#
Hi#Br (BBP #5-8 K% O BR IR 2 2% 111-10 (2oR”97) T, H5BE» S 2 %
FTORIZ, 2,000~4,000 mg/kg KR/ H & 5HEDOMERE D —H BN AT D%
DORFE (stiffness) NBIZRESNT-, Z O KILAHMET, BBP #54k1E% 1~2
HUIZIESR L7 (Hammond et al. 1987), 728, FEU FOHEZ®REG L7-
F344 7 >  (NTP 1982) <°. 2,000 mg/kg (AHE/H KD HE4 &S5 L7=SD 7
v h XX Wistar 7 v b (Hammond et al. 1987) 21X, T 2 BBl n
o7,

AHEMFHES L LI, Znb0RBRICB W T, #kEFE1o LOAEL % 2,000
mg/kg {KHE/H, NOAEL % 1,500 mg/kg A/ H & fllbr L7z,

Z OO RAIZHOWTIE, B No.2 IR\ T, (REINEDHED 23, 500
mg/kg A/ B B G5 EELLEORERK TN 1,000 mg/kg K E/H &SGR EOMETH B
o (FEZAORHEZRL) 7, REMHES L LT, REOERAEOFRHE 72
<. MEHEFEIICHT SN TR nZ End, BT E LAtz =

AHFMFRESR L LTE, ERRofR LY, —iEMEO LOAEL % 1,500 mg/kg
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{KT/H. NOAEL % 1,000 mg/kg R/ H & W7 L 7=,

FIII-10 SD 5 v FREXREHAER (GEEH) (Hammond et al. 1987)

BRI GE) BBP $:5-# (mg/kg FH/H)
#Uk No.1 4 500, 1,000, 1,500, 2,000, 3,000
#R No.2 4 500, 1,000, 1,500, 2,000, 3,000, 4,000
Uk No.3 6 500, 1,500, 3,000

EU-RAR (2007) (2 X#iZ. Robinson (1991) 7% Crl:CD (SD)7 v k (lif
M, &HE 10 ) & Huv = BBP (500, 1,500 % T 3,000 mg/kg (KE/H) @ 6
[FIRER B HABRIC W CTHRIREEME 2510 L TN D, B AT X, PR OBK
AR ICOW T Tz, FETe, AR RIZ T 2 W B a0 22 i 358
A Lo 7223, 3,000 mglkg IREE/ H & 58E IR THIC — il ME O i E
(stiffness) MEIZZINT=,

AHMRES L LCE, ARBRICBW T, e LOAEL % 3,000 mg/kg
{KE/H & L., NOAEL % 1,500 mg/kg &=/ H &4k L7=,

EU-RAR (2007) (ZX#uiE. Monsanto (1992) MFESR®S (&£ 103, 3
) ZHW 42 AREBRZ1T - 70, #BREALET 3 H Mk T BBP (5,000 mg/kg
RE/H) Z&O&E L, BRGNS 21 HRICHEROE G230 K Sz,
BBP 5 (2B L 7= iR s E OSEIRITFR O DI ie o Tz, Fio, Mo L7
PEFERIZ 72 o T,

(5) RER~NDZE
EU-RAR (2007) (ZX#uiE. Monsanto (1994) 23ifio> F344 < » MiZ 0,
0.6, 1.2 Xi%2.4%® BBP % 1 "H LN 12 N HIREEE S LI2RBRICBWTAHE
7R I ST IR A B e o T,

(6) ARNMBRRUVLETE - RE~DHE
® 10EESRBRRERAER (Tv k., EEH)

NTP (1997a) %, F344/N 7> FZHWT, 10 HEKERGHRBREZKE LT
BIERBR AT o0z, HET > & (HE 15 UL, 6 His) (< BBP (0. 300, 2,800 XT*
25,000 ppm : 0, 20, 200 K& T 2,200 mg/kg A/ HFHY) % 10 BTG L,
2 HHOEHEIM A2 T 7214, 1 IEo& G-I LT 2 PEo BBP K5O (20
~24 jifiy) ZEEIE, 7 BREOZEL AT > 72, MEEER U 23 S
RO HIZHENGRBEL . IR 18 BICHIRA T Oz, BEIRR S B 7%, Rfdx
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.o 10 BT 11 BRZICHRM T, JWEARRAIL, 0 LT 2,200 mg/kg
RE/HBGREOHET v MZOW T Tz, B, B R, BELORIIRIC
DONWTIE, B TORGHTHRE I, MR RO FRAES Eiti i,

AREPFHE STV TRk & L7 A & T-11 1277,

FEH EIROBB AW T, 20, 200 & O 2,200 mg/kg R/ H & 5O K1
Bux, FNE B 87, 70 L1N0.2% THV ., 200 mgkg AE/H LI DK
HBREZBWTH B BN EE Th -7 (p=0.05) (NTP 1997a),

NTP-CERHR (2003) 1%, Z® 10 BB\ THEILE 7z 200 mg/kg K
H/HHEGREOAE 2R IOV T, RO LI ICTERL TNV D, R EKE
ORI L > THEIZCEDT 5 Z L 2T YoM ENRH D . kTR
HED 50% AT £ T L7z EH] (Judd et al. 1997, Ratnasooriya et al. 1987)
LD, 7 TR EROBETEPIZEZRICEFEICRES E Tlad il 9:
?6 4~7 AMETHDH Z ENME SN TS (Ruangsomboon et al. 1985), &

Z. K DO5HE%R L ¥ 22— L= NTP-CERHR DO EHZE SRV, **%iﬁz?‘~§7
@%ﬂﬁ% LR DR HRET DT, R EFIROMIZITA72< &b 1 B~
X ThHHEORMETIL TS (Seedetal. 1996), L2xL7a03 5, Z 0 10 8
BRI T, 200 mg/kg AREE/ H B 5-8ETlE 13/15 BIOREHEIZ R R H S
TD 4 HARM CERINN, B CIIREZICFBEOMB T EZRINTZD
WL 75 EDIHTHoTz, TDZ EMND, HHF IR 200 mg/kg M@/E &5
TR OB ITED LW BT L, 2,200 mg/kg RE/H BRI %y 2
I35 R O EICBE 5 & LT, NOAEL (2 200 mg/kg 1R H/H %@?ﬂ uto 7
2L, ZOEICOWTEMFE SV, MICK T 2882003 5 72D DR D
KAnSe F1 RIS H T 54502 OFAME O K anZ2 B2, 1IE#EIZ NOAEL %7~ LT
WRWATEEMEN S D Z E B L T\ D,

EU-RAR (2007) 1%, xfIRRE & bl U7 HIRORS 150 i B 71 728 )
L. BBP ® 200 mg/kg {KH/H E G O#E SN TEH Y, NOAEL i 20 mg/kg
FE/HThH-oTo L LTS, RENOHRETOHEEZBBIC AT 5 &
200 mg/kg AHE/H & GREORE FEB T, 5% DH B ZZ/KUETIIRREE L i L
THETIE R o7, HEERENZAGE MEOK FHIAITH 6 Th o7 &
LTW5b, £72, ZIBREBIZOW T, MK FIMmAEMEOZE(, REMRE, AL,
FERBEREORUD | FME M NCARERRIIEIRN A B o Te T EITEED & |
NOAEL % 200 mg/kg &8/ H &k LT\ 5, EHFMEICHOWT, MiFFA/ T
A—% (RBC 8/, MCH ¥00 J QML MREEIN) M SRR E O Z iz -D x|
NOAEL #% 200 mg/kg (RE/H &l L T\ 5,

2B, T 10 HERER (F344 7 » b, {BEH) &F1TL T 26 HEHRE (F344
Z v bIREE) NEIILTEYD  ZBUIITHILTW RN 10 #EERER & [F—0
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FRkE A O CREO BT ST\ 5, ERBRO R A el T 5 & | (KBS
MR R, R PR O TIEBIEI SV TR T > 7288, 10
TFFBR D 200 mg/kg K/ H & GREORE 30N 30% L7=0cxk LT, 26 #
[FEER D 550 mg/kg (KH/ A & GHEO R FEITRA LT,

AREFFRAES & LT, 200 mg/kg (K5 H & G-HE TH LN H oAz
WT, AL SEIRE T B E S8 LI RAT I Easid A\ & L O RRE
DIENE RN TIRNTTHENERS B 5 &\ DRI B 5 = L FHEFTR &3 5700
WrREECTH o7,

AREMFALES L L, IS ERSICIES% . LOAEL % 2,200 mg/kg (A /
H &l L7z, F£72. 200 mg/kg (RH/ H % 58 TH NG OPD 2 2T
RETHDHMIRRETHS 2 Lh b, ARBRO NOAEL 3% E T % 2 & 11t ©
T &I L7,

FIII-11 F344 NSy b 10 BRI REREAER CREE. KRG & RE)
(NTP1997a)

Beh R

(mg/kg KE/H) V e (15 DT/RE)

| BRI IRE IRE &

| &>

L REEL, RISERR OMEH B OVFE X} EE &

VR ERoOHexT B &

THEE A 2. B

TR BIK - i, BEoBMRE, Kie
LR BRORE 50 CREBEED 0.2%)

T BN E T HER

| R Y

| BEha 9 (RBLEAT - 72 BBP K& 5 Diff)
- BRI

1) NTP-CERHR (2003) 2 X 5 #5E

2) BEIEOHR EEOFHEZR L

3) MERED [FEBILA ., MK T MR SN A £ TOREK

4) HEORZRHFE= (MORKFHEZEWE) ~ (L REIEoBmE)
5) HEDRIEHE= (FIMRFEOITIREIE) — (MEOR THEREE)

2,200
(f#kd 25,000 ppm)
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Q—HAREEHMHRER (Tv . BEH)

NTP-CERHR (2003) IZ otm :f TNO NaFRI (1993) 7% Wistar 7 v k%
WTC OECD #A K742 415 124 — R A EE L T\ D, —
P72V RE12 IE RO 24 [TED T v % BBP (0. 0.2, 0.4 X% 0.8%) %/méﬁ&“
H. U, 2BIORF M ThiIz, BMORRAENS, KX LT 10 @EHE, #Eioxr LT
2 ¥ BBP #2445 L. 20 HOEIC LB HAROBEAL (4% 21 H) £TRE

Zftkie L7z, 1B OB L D HAEVEERL L7z, 7~13 HORIRZZE1T T 2
B H OB AT o 72, FHEGRETHBIT H2IKE Y720 @ BBP &L, HEORBH]
10 JEMIAS 0. 108, 206 KN 418 mg/kg (RE/H ., MEDASHELRT 2 FAS 0. 106,
217 &U 446 mg/kg (RE/H ., RIS 0. 116, 235 KN 458 mg/kg (K E/ H il

CIHEHARIAS 0, 252, 580 MY 1,078 mg/kg IAE/H TH - 7=,

ﬂ&%ﬁ%pﬁﬂﬁé ZERWTEME &I LAt A 2 TT-12 1SR T,

TEAERY 2R AR FEFRAE (SZRRBE. 78R M OVESHRE /\TIE%“%&IWT%O%:O

0.8% BBP # 5-E: DO BLEM) DI m\fﬂjfﬂ;@zmaﬁﬁiﬂ \ZHEIN L7223,
AHFFAS & L CiE, Mt ER&OTLEN 7 <. O firﬁﬂr’ﬁﬁjﬁ%ﬁ/ﬂfﬁﬁ IFIEH
“C“E}?)of:: EMD ., FFIROFERTEEOEMZ FERT R & Ly &l Lz,

BB OV TIE, 0.8% BBP ¢ 5-8E THiE HIR o o LB O P IR B AME )
W L. ZORERAT 2 BIHORRL TEENTIREW DA% 21 H THERHE
HABICELZ, 2>V T TNO NaFRI (1993) 1%, 4% 21 AOFTRITIR
I L H4% 14 ALY BBP OEFEERICERNT S & B2 LT\ 5,

TNO NaFRI (1993) K& U NTP-CERHR (2003) %, e NOAEL % I
T 418 mg/kg {KHE/H ., T 446 mg/kg (AE/H & L1z, £7-. BEWo ey #EME
@ NOAEL % /#:C 206 mg/kg {KH/H, MT 217 mg/kg {K#H/H. LOAEL % (2
BT DRERINE O K OATIEE B OB IS X #ET 418 me/kg (KF/H | M
T 446 mg/kg KH/H & LT,

AHMAFRAES L UL, BHEMoOREIZ >V T, NOAEL Z# ARBRO K& H&T
H% 418 mg/kg (KE/H & L. BlEMWOMEIZ OV T, (KEEMEORDICHEKS X,
LOAEL % 690mg/kg R H#/H . NOAEL % 362mg/kg (RE/H & fIr L=, HEMW
DEFHREIZ DWW T, NOAEL Z AR BROmEmHETH 5 690 mgkg KHE/H &
Wr L7z, £, HEMICOWT, A% 21 HOFREKEICHEK-SE, LOAEL % 690
mg/kg {AHE/H . NOAEL % 362 mg/kg AR/ H & HIkr L7-24,

24 > LOAEL &KUY NOAEL ([ZDW T, MEiRMIM A 22 B, WEWIRKZ 22 H LREL., 2% 5
H o> BBP EEE O ME - ((BBP #EHEXHIM) AR5 %) 2HH L,
BEW oK ONEEM > LOAEL, #EW o 4hiiie D NOAEL :
(446x14+458x22+1,078%22) / (14+22+22)=690 mg/kg K/ H
BlEM) O K N BN D NOAEL :
(217x14+235%22+580%22) / (14+22+22)=362 mg/kg A/ H
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& 111-12 Wistar 5 v b—tHKAETEEMEHER CEEE) (TNO NaFRI 1993)

B 5.8 Hah (FO)
- - IHE) (F1)
(mg/kg KE/H) v HE(12 PL/EE) e (24 PL/EE)
K418 | HEIR L O | | PND21 ool
i D446 @458 @1,078 | FHEFTR L 7
\ MoOEERNE | & (FL) 2
(&£ 0.8%)
I - 206
i - D217 @235 @580
b @ @ © AT R L AT R L AT R L
(& 0.4%)
1 - 108
- D106 @116 @252 mIEAT R L AT R L IR L
(&R 0.2%)

AZ1E NTP-CERHR (2003) @ Table7-14 (~2— 11-54) % b & IZHERL,

1) HEARECRT 10 M O£ 55, M3 OZALRT 2 QMR O & M o & h &%
2Nl

2) Flp 1% 2 [0 H OZRELTA L RS

QEMEEMR IV V—=V R (S v k. ®EIEO)

Piersma & (1995) 1%, WU Z v b (., &8 10 PC, 10-11 Afn) 2 Hw
T. BBP (0. 250, 500 } 0" 1,000 mg/kg RE/H, 22— JMIZIEME) O5@iklke QO
B L DA 7 ) — = TR 21T o 70, ARl OECD 421 7' | =
— Wt - CEHEfE S iz, MEED T~ MIASHELRT 14 B b &R5-2BltG L. M2
1 %F 1 CRJE S TR 14 B BIAHE X7z, R A 5 VT 5A M RE 2 BB &
Wiz, MEX 29 HREEG LRI & & L, SiaThiviz, iRm0k 6 H %
TG L, IR I ASEC AR T2 5 28 ARG L=kl & L. HntThd
iz, WEMWITAE 1 KO6 BIZ L& L THOMBEROREN Thhz, —HoT
— ZZONT DIRFEFHFRIA B ZDIRED T,

AREFPFHES IV THEME & 7o ph A2 &R T-18 1R,

R L7 8E@ (FO) 1%, 0. 250, 500 % O 1,000 mg/kg A EE/ H F&HHEIZ W)
T, TNEN10EF 9, 9, TAW4ETHH7= (AEZEDOTHZL),

BlE (FO) (22T, 1,000 mg/kg RH/H & 5B WT, HETHE G 7T~14
H K OZE% 0~7 H OEBEEENAEICHIL, MTEE 7~14 A OKERINE
MO 0~7 B OBEHENFEICHEM L, £7-. 500 mg/kg KE/HLLED
BEREICBWT, METHRE 7~14 H OEBEEENEREICEIN L 72,

ARMFHAS & L CiE, (KREMINEOINE G & OIS\ T, BT

44



& L &Il L7z,

NTP-CERHR (2003) i%. %4 7P NOAEL % 500 & O 1,000mg/kg A5/
A G-HICB T 5 F1IREW) O HAREOREKEIC LS X 250 mg/kg REH/H & L
Teo FTo. AEEMED LOAEL 2GR T, FMERWNZE K RGN 12555
% 1,000 mg/kg K#E/H, NOAEL % 500 mg/kg (A&E/H & L=, /=72 L. HMFE
PRRE, ARBROBEIZH T HEHEEITIF~ETH 55, F1 HHROUEEORE
7o CREREE ORR O - oA GEEED NOAEL 1T~ EEE L=, £7-. #Emmo
25 7P LOAEL Z (KB INE O 125 % 1,000 mg/kg RE/H, NOAEL
% 500 mg/kg (AHE/H & LT\ 5%,

EU-RAR (2007) %, 500 mg/kg KR/ H & GREZ I 2 B O R ER 12K
3%, NOEL % 250 mg/kg {KE/H & L, WBREMEFICE S AT ~DORE
\Z%4 % NOAEL % 500 mg/kg K&E/H & LT\ 5,

ABEFFIAS & LTk, BHEc oW T, HEOREIANS MORZEH% 0~20
A ORI ORI K-S % . LOAEL % 1,000 mg/kg A#/H, NOAEL %
500 mg/kg R/ H LHIWr L7-, BEMW OATEREIC SOV T, IEENM R DO i Y
HRBIRAROBINCH-S3%, LOAEL % 1,000 mg/kg {A#/H. NOAEL %
500 mg/kg RE/H LHWr L=, BEICHOWT, A% 1 B OERERMEICESX,
LOAEL % 500 mg/kg /A8/H ., NOAEL % 250 mg/kg K&/ H & Hlr L7=,

"~

FII-13 WSy bERESESERY U—=258 GREIEO)
(Piersma et al. 1995)

P HRE HE (FO)
(mg/kg K/ REh (F1)
‘ng[ﬂf He (10 JC/RE) e (10 P/RE)
| R (B
N | R (R | v
0~29 H) 0~20 H) VA% 1 KR6H
LR (5 0~ DIkE
e | B (59057 0~6 ‘\
1,000 7H) ) VAE%1KLEV6H
| RS 1K D 1 £ A7 [
« IE4R 4/10 PC O N
Dt B B e o i 2 K
1 A 9 e
500 AT R L AT R L | A% 1 HoRE
250 T R L T R L T R L

1) RSO EZDHEI7: L, *HBREET 9/10 T, 250 mg/kg K8/ H & 5T 8/10
VC. 500 mg/kg A/ H & 5-#EC 7/10 JC,
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2) ARSI I M S TRV, RHREE 16.8% 2% LT 90.3%,
3) TAT 4 v IO OIS 215 .

@_tHRAEREEMERER (Ty b, EFHFEO)

CERI (MFHEAN AW ERHIMFERAE) 1. CrjiCD (SD) IGS 7 » k (i
M, #BE 24 PU, FO : 5 M, F1: 3 #in) #H\T, BBP (0, 100, 200 &
400 mg/kg RE/H) OFREIR Q512 X 5 AR R A2 £ L 7-, BBP
OFH1E, FO KO F1L HE & TR 15 i, 1T 19 BEfTbns-, it
HeDZ > MIARESRT 10 B HE G- 2FE L, MREZ 1 xF 1 CRE S TRK
14 HMZRBL W7, B A DAV 356 1T MERE 2 BB S W70, RETASECHIR T
LIRS, 0t L7-MEITE 21 B UARRICE IR M T oLz, F1IREMW ) O—EIT A% 25
~27 B, F2 IREWIIAEE 21 RIZHIBRMTHONT,

AREPFAES IV THEEME & Lo A2 & T-14 12T,

HEW OBFEREICE T 2 RED o b, IEWMEIR, ZRR, HER, KR
HH L GEARIIR ., RS, iR, HPEVEL RS KOS HIROR L BT
BRI N FIEIE R T R IZ OV T, FO XU F1 BEicWCa B2
XA BN o T, ZHRBIZHOWTIL, FO BB ClIxt itz &0 i1Im b
IRno =y, F1 BB CII 2 & OV (F1 Bl OMEOZIE% « xf
PEHEC 16/21 P, 100mg/kg A/ H #% 58 T 21/22 PL, 200mg/kg K=/ H 58
T 17/20 JE, 400mg/kg REE/H &% 58ET 13/20 JB) Th o7z,

ARMFHES L L L, F1 BB TALNTZHBEOEL TFIZ W T, HREED
EMERNEHRESNTNDZ D, B LT 0B ETh o7z, Lo
o T, ARBROBEMW O ANEREIZ SV T, LOAEL XU NOAEL # & ET 5 2
CNTEY) TR &I L7,

FEANE O OVE AN F1 BBV T2RERETAHA L, 400 mgkg (A
H/ ARG THREICHEM LU (100 & 200 mg/kg (KE/H BEGRETITHEZER
L)

AREMFHAES & L CiE, 100 mg/kg R/ H & 58 TH LN HEME OO F AL
FRMECOWTIEL, HREETHIAE CIABE (1/248) THEILINT-Z LD, &
PEFTR & L7 &Il L7-, £7-. 200mg/kg ARE/ H & G5HETH LIRS O
OFEAMEZERFZOWTEL, AEENRVA, MREEL Y L RAMHENEL (3/24
)., AREKRGEMEND D Z b, TR &Hkr L=,

FEBARALAE ONTHEER ER OB PEPHE Il e OVERENREREIRZRIE 23 F1 BlEh
IZBWTaERGRETA LN (BEZEZL),

AREMFRAES & UL, FREAL VTR R _E RO B PR 78D K OVE N
FERRZRIEIZOWT, AREZEDRWVA, JHIREE (W31 024 U8) K0 & 584
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ERELS . MEREEDNH D Z &b, BtET L &l L7z,

AR OHEE TIL, BEWITH T 528I OV TIE, 100 mg/kg R/ H 25
WECUHE, KR ORE O E AVEZEN, KR LIRE PR T K OVE e A

B@%‘zl@*rf)vf b= Z &5 NOEL & O NOAEL 1% 100 mg/kg R E/ H ARt T 5

IREMW OFA R O E IS5 NOEL & NOAEL /%, 100 mg/kg A5/
H &5%@‘&@%@&@&0 AGD KEA R B -Z L vh ., 100 mg/kg KE/H
A e L7 (RIBPESED . 2003, Aso et al. 2005),

ABEAFAES L LTI, S8MoEIc >\ T, F1L BB ORI, ek, &
B EROEPENKE D e OB N R IfRR g 12355 % . LOAEL % 100 mg/kg
{KE/H & L, NOAEL /I3 E TX 72\ E W Lz, BB OISV T, FO BE
W) OUERE, Tl K OFE e B B D HE N, B ittt B B o BN NS F1 BlEhi o
FREEICHS & . LOAEL % 200 mg/kg /A#/H, NOAEL % 100 mg/kg {KE/H &
HWF L=, F72, WEMIZOWT, F1 BEWoEOKRERE, F1 \RE8m oo
AGD i} N F2 WEM oD AGD £fEICH-3% . LOAEL 75_» 100 mg/kg (A H
/A& L., NOAEL (I5% & TE 72\ &l L7z,

xI1I-14 DTy FZHAREESHRER GRHIFED) GFFEZRXS 2003, Aso et al. 2005)
Bei #:F0, 17 :F1 #FL L F2
(mg/kg A&
%=/A) iia i3 I il
400 | - i¥E - LHE - PLHE - P

T g >t T gkt ek o OVFR | 1 JHFRigoRE ) 22 T T igee it

TR N K OVFE | kb LR BRHa &

POy T B Akt e OHE | | R RN E

VR R bR E | rEE - FER OB/

&= - FHEROR{K(4/24)V

cKERDOTAT 4 v R EEROER

ﬁ‘gjj & MBI AR D AR BT, B OV
Z EE RO R /D

KRG E » - RO E OO
F AMEZEHE(9/24)
- TAT 4 v el
TR
- K BIROEREN
K 1 1A (3/24) &
OVE P22 N R il B 7%
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& (1/24)v

200 | T e A - JiEE - i - JiEHE

T Mgt e K OVFR | 1 MR o B
POREER- S LGB L RHE e E

TR Mgt xR - KBk (2/24)V

- REBR ORI O
£ AMEFEAEB/124)D

ARER LROEEN
T 7 (2/24) K
OV I8 PN K il e 7
J&(3/24)1

100 | #mMEFT R L FHEFT R L - Y BT R L
- fE Bk(k(1/24)D
R RO ERERN
K780 (1/24) K&
OV 22 PR Rl i 7%
J&(1/24)

400 | | fkE (w0 H) | TAGD | AGD TR L
b TRt T Je O T L TR 6 M OV
HE HE

S8

200 | |{AE (HEO0H) T AGD | AGD AT R L

100 | L{kHE (HHFOH) | TAGD I AGD IR L

1) AEERL

OZHARETESFHRER (T k. f;ﬁﬁ%ll%"m
Nagao © (2000) (%. Crj: CD (SD) IGS 7~ ~ (MfEkE, SHE25 UL, K : 6
WS, M - 13 B ZHvC, BBP (0, 20, 100. 500 mg/kg {AHE/H) i
O XD TR Rl R AR A i L 7=, ?Q’%uﬂ;ﬁf"ﬁi FO MEIZAZHEL AT 12
RIS 23 Lfﬁ“(@*%&i“( FO WEITACHEL AT 2 MR 500tk 22 H OHI £
T, F1 #i3BEAL (E12 22 H) 2208 (KE - 18 Wim, M : F2 043 iki% 22 H)
i‘(’(&boto RECHIFIE 2 BRI CTH -T2, F1 @O 34K 22 HITHK S
. F2 @34 21 HISHI Sz,
ARFHES W TEME S W Legr A (FO, F1 X ONF2 &) 4% 11-15
[ N
WERED FO BEMW) OB5ERE (XBE, IR, (IR R OHPESR) & OMEiED
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F1 BlEY OBHEREIC kT 2 BT e o7z,

500 mg/kg R E/ H & 5HET, FO BLEMY) O I Ot OF xR BHN, F1#
B ORECAN, I, TFRE.  FERAR A OV HR R O FH b B2 2 HE N0 ONC i o Ak} 25
B DA B, F1 Y28 O M1 IR B oot B Bosi ) K OV O FH et B A N A3
BT, F72. 100 mg/kg KE/H UL EOEESRET F1HEM) OB CMg o f st
BB N B BT,

ARBMFHAS LTI, 2O DIESREEOZLIZ OV T, #x 8 & Xk}
FEEO—HORIEBEENDV | Mkt EE A ERICHE CEmARL<, HET
HIRFARE AL b B B IR T LD | IREBINMEH O T H D Al REMEN
EWEE L, wBHEATRE LW E I L7-, 100 mg/kg K8/ H UL EOFEREZ
WTC F1 BlEMOHETH LN - BIROMST E RN OV CL, i ERICAER
FEXR VB ENMER 238 D Z LD, mEMERT R & HIk LT,

100 mg/kg A H/ A # 58T FO BB O LEL Ly o LR IR AR L€ > (TSH)
BEOIKTRALN, 72, 20 mg/kg KE/H & 51T FO BlE3M O REZIIE
LH BEOIK T, Fo BB otz TSH EED AN A5, F1 1 Eo
HEZIyE+R RV a—FFr=" (Ts) BEDO LAPALNT,

AEMAFHES L LTIE, ZADDRLEY LLOZERIZOWT, R
e < Bl (FRR, FE(R, JPE) IIWB R FHIE(L Z H VN &
D, EERTRE Leu & Uiz,

100 mg/kg RE/H UL L& ERET F1 IBE8ORECIE F TSH EE DK T2
KO-, KEMFAS L LT, TSH EE O FICITFEEEMERIT RN D
EMD . BMEATR E L Sl L7,

EF DX, BB R ORI 5 A5 20 NOAEL % 20 mg/kg A5/ H
E L7,

EU-RAR (2007) Ti&. F4A#%20 NOAEL % 100 mg/kg A5/ H UL Lo# 5.
FEC BT DMEED F1 L%@h%@ﬁ;@ﬁwﬁ ZHAOE 20 mglkg (KHEH/A & Lz, %R
BRICKIT 2 EITRD b eV & L, ZIREIcx 3 220 NOAEL I35% E TX
ek LT, BEOAGRGRE )T 5 %20 NOAEL % 500 mg/kg M@/E?&’@ﬁ

ZBITSH F1 A (10 @ESOE 18 Wil O E O mEEZ LM OFEHEIC
X, 100 mg/kg {RE/H & 7ML 72,

AREMFHAS L U TE, BEmicoWT, HlEo FO BB OFRE, FO BBy
Ot D B Nt sck K QKA B 0B, FO BE@ orto g FSH EE D |5
F1 SE4 OO B AR OARAENE QNS F1 BB 0 1 0D B igoFE st 85 & o B9 i
3%, LOAEL % 100 mg/kg {A/H. NOAEL % 20 mg/kg {A5/H & Hlr L 7=,
BlEM OAEFEREIZ OV T, NOAEL # ARBORES AR TH S 500 mgkg K/
H & Uiz, BB W, Ml F1 IREMW O HARMAE OIRE L O F1 7
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T DIE D I3 1 T P2 EE DK Flc H-3 % LOAEL % 100 mg/kg A5/ A . NOAEL

% 20 mg/kg REE/H &Il L7z,

xII-15 SD 5 v FZHRAESMHHER GanEo)

(Nagao et al. 2000)

B Bl Fo, & :F1 BlF1, & F2
(mg/kg &
F/H) Vi3 il i i3
500 | | {KEMGINE TiEF 7 a2 7 F | - fitlE v - JiRIE D
| ot v |Gl R OREEL,
T WAtk B OVFR | ] iyl R Ta g R B R R OV
xf & VIR OMaxt R OE | RISCAR) Okt
TR MR AE xE K OV | KPEE &=
xf H & L yE 7 A kA
LT 2 kA Ty LH, T+
Furl, Ts, TsiE JE
JE - KAl e (6/10
VC) . B AR
A (4/10 PT) | K
BooMErHE
(4/10 ) | FEH
wl SR NOR T e R
% (5/10 [E)
100 | - JEEED - YiEWE | B AR BT R L
PAE | T imyEd FSHRE | T Bl X OEx | 1 Bl H &
iR
20 | wEFTR R L BT R L BT R L BT R L
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500 | | PND1~4 047 (EHALD) 2 FEIEFT R L BT R L
| A% (PND14, 21, | | {&& (PND14, 21,
22) 22)
| /8 AGD T Hi4E# AGD
| R B okt B OV
POE-%
o I WRTEIE
) A
| KL RS RERR
| ifiEr FSH s
- B2 Gy BB AE
100 | | HAERHAH | AR AR R wMEAT R L TR L
Ll E | & Ta e
20 | AR L AT R L BT R L AT R L

D) AEEOLH#Z L

2) MR

Ts: hVa—FRFu=r, Ty: Fux>r. FSH : JPfakigrsL€ . LH : &EERALVE Y

E=—HAEESHEHRER (v b, REH)

Tyl & (2004) (%, CD® (SD) 7 v & (MfRE, £&#E 30 P, 7 Mim) 2 MW T,
BBP (0. 750, 3,750 K& TX 11,250 ppm : 0. 50. 250 K& O* 750 mg/kg AH/H AH
M) ORI G &L D TR MR 2 F20E L 72, FO 134CHRT 10 #H A
5. F1 I3HERL S5 & TIREMR G237, F2 ORffl £ TR Sz, e
X 14 BRI TH -7, FO LXO'F1 BlEo 5 6, HETMEBIRK 7%, HEHX
BB O HAER I E ST, SR T, F1L T8O 5> 5, A% 4 B X 21
IS & S &S @RISR Lo A T, AGD OWIE (HARF) |
PERREN, MERE OB HITbT,

AREMFAESICTIB W TEME & W Lo (FO, F1 KOV F2 #i) 3% 111-16
7

FO BlEMW) OREICIUN T, 250 mglkg ARH/ H & 5-8 TR gD #sxh B IG5 7
HiLle, AHEMFES L L X, BliEoMtEE, FAxTEEE b ICHEERMFMEN
HDHZENDBIICEERND D Z LR ENDD, 250 mg/kg (RE/H & GHET

2 K[E EPA(Environmental Protection Agency) OPPTS(Office of Prevension, Pesticides

and Toxic Substances, Hi7EiL OCSPP:Office of Chemical Safety and Pollution Prevention
\CAMET) ORGSR T A 714 > (—HkR). EPA @ GLP A IZHE Vi,
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IIREEENAEZIIZR VOO L TWA 720, Blgofie mER NI A E
HEIMOEECTHDLREENDD EBZXOND Z &, KOG T 5 ik B A2
BB BN EovD | 250 mg/kg (KEE/ H & 58E TH O 7= Bl Mexr B b
Iz Wit L2 5 Z LIXREETH V. LOAEL OMBIFTR & 1T LA & of)
Wr L7z,

FO BEW OIEIZ I T, 750 mglkg RE/ H & 5-1F TE B O HH T EHEH N A
B, 250 mg/kg RH/ H &% 58 CTEIEOM T N OFEXTEEHMA A S, K
HHFEA S & L Cld, Mo BRI OV TIE 750 mg/kg A/ A % 58 TITH BN
72 HEERIEER 7202 & KONG5 (750, 250 mg/kg A5/ H & 5-8£) T
FEIT DR PO BN A B2 N2 &G IREHEININEI OB TH 5 Al
REMESmN & B 2 BEAT AL & Leun &b L7s,

FO BB OMEIZ T, IO BRI b)Y 250 mg/kg REE/ H #& 5-#f
T 30 P 2 Pt 750 mg/kg {REE/ H & G-HET 30 L 9 ILiICBlZ S (BEZED
SR L) 2N, AHPFHES L LT, 250 mg/kg R/ H & GRETH S N7 AT
DOIFEFHR SO TIE, BB CH RIZEORAEME (1/30 ) TRlgS
Nz Enb, BHEFTRE LW E I L, 750 mg/kg (RE/H B GRETHA LI
Az e AL &l LTz,

F1 88 ORI T 250 mg/kg (RE/ H # 57 TRMROME T K OVFE *} E &
MR FE B, £7-. F1 BEMWOMEIZI T 250 mg/kg (KE/ A #% 58 TREOHM
KTEBEINMN A ST, REMFAES & LTI, 750 mg/kg K&/ H & 58 CTlX
HEZN2L, HEERGENR N & KOS T DB R =R 2 b B B i
RN EnD mERATR & L R LTz,

F1 BlEMW) ORECIVNT, 750 mg/kg ARH/ H % 5-8 T O F8 5t H I IN 53 7
S, 250 mg/kg KT/ H % 5B CHEIROMExH M O E BN 22 H AL 2, AR
HFRA S & Uik, o RISV T 750 mg/kg R/ & 58 Tl A BN
72 HEIRAFEDR N2 & RO G-# (750, 250 mg/kg (AH/H & 5-8#E) T
FARA T 2 IR ERARR OB N T2 DR T S IREBINIME OB TH 5 Al

REMEDREWEE X BEFTR & L &l L7,

1 REM OREZ IV T, 750 mglkg (RH/ H 58 ThE O B iR & O
ST EHINN A B, 250 mg/kg (KEE/H &% 585 CTRMOHET BB INN A ST,
£7-. F1 REMIOMEC BT, 750 malkg AHE/ B #% 55 T O#E6 B &R K&
OFExtEEIINN A2 DTz, REMFAES S LTiE, HEEFEEN72 <, Xt E
BN O EEOZILIC —BHBEN 2N D, 750 mg/kg RE/H &R SO EE
EACITIR BRI AE S 2 TH Y . 250 mg/kg IR/ H BEGREThH S 7= D Rd#E
X E NI EO SEERICE D B Th D B 2, mEATRE L &
L7,
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F1 REW) OREIZ T 250 mg/kg (REE/ H £ 5-5E TR I Ok K OVFE ) E &
NI B8, REMFHES L L X, WEAMFENES LR bR &
J O 750 mglkg R/ H #&EG/RETIE F1, F2 B8 & & IO B OHox & OFE %) & &
A LTERY . FIST W BRI L (W) Z1E5 2 &6, 250 mglkg
(REE/H & 58 CORRE R MZ mMERT R & Ly &l L, 750 mg/kg (R H
FEHREC O EE RN 2 3T L & Lz,

F2 REW) OHEIZ 35T 250 mg/kg RH/ B #% 58 T 1= Oftct & HE N7 5
N, KEMFHES L LT, 750 me/ke REH/ AR GHETITAEEN 2. H
BIRFER 72N & RO T 2B LR A D NN LD, 7
PEFTRL & LZau & L7z,

750 mg/kg K/ H B 5RHET. F1HEMWOMEICIRR O E &M, F1 W59
DR i iR ot B s . IR B ) OV it B s 03 4 H v, F2 7
Bh O WERELZ i i ootk B B Mo OVIK OO FE of B BN, ELZ I B oD ) 2 ik
LPRB BN, KEMAFHES L L UL, 2D DlESSEEDZICONT, #Hixt
HENIIAGEREO —~HFOAMIAEEEND Y Mot E & & A EEICFE CEA
72 FHIST AIREERFOELL b A DN EnD, KEREORETH D
AREMER RV E B 2 AT E L Sl L7,

FH H1E, FO LU F1 BlEh) O 25 2k OVEFE#EME O NOAEL % 250 mg/kg
KE/B & LT, £72. F1 KON F2 REW O EMEIZ- OV Tid, NOAEL % 250 mg/kg
{KE/H & L KD NOEL % 250 mg/kg (AH/ A UL EOFGHIZIIT 5 HARFO F1
K ONF2 ORERENM) O AGD HEAEIZ RS & 50 mg/kg KE/H & Lz, L»L. 250
mg/kg RH/H B GHETIX, ATREGRRDOIAE, HEE X IIHRRICKTT 2 22RO 5
otz LA LT D,

EFSA (2005) %, F1 #l#h¥ o el @ik &k OVEE#EM O NOAEL % 250 mg/kg
KE/HE LTW5D, REoFEEDO NOAEL %, 250 mg/kg (AHE/H&5REIZE
7% F1 1RO F2 JED AR AGD FEfEIC D& 50 mg/kg (AH/H & LTW\W5,

EU-RAR (2007) 1%, =ZHMHEICxI9 % NOAEL % 750 mg/kg K8/ H & 5-RED
F1 @8 DA RR K O RROE FICEESE 250 mg/kg (KE/H L3 L TV 5,
F7o. BAREICET S NOAEL % 250 mg/kg K&/ H L EOHRERICEBIT 5 H
EIKFH 7 F1 X OVF2 REMW O AGD fEfFE IS & 50 mg/kg (AE/H & L, ~E)
Y7t NOAEL % 750 mg/kg AT/ H £ 5-FE D FHg & OV Ko &2 L& OWF
Bk DR D IR ERAAR A0 I FE D & 250 mg/kg RE/H & FEl L TV B,

ARMFHAES & L L, BBz oW T, FO BB O & O F1 BlEh o i
DOREHMEOWD . FO BEh) O MEHED IR O #axt o OFE < B EOH, FO #
Ehiy D MERE K O F1 B EN OO IR O R B 22 b4 12 S5 % | LOAEL %
750 mg/kg KH/H ., NOAEL % 250 mg/kg {RHE/H & HWr LU7-, HEMW O A5ERE
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(ZOWT, FLEEWOLZRROET ., ZHROET,
O824 7 0 o AR AEF IR B

NOAEL % 250 mg/kg {KE/H & HIK L7,
o —E Y47~ D4R AGD fiEIC -5 % . LOAEL % 250 mg/kg {AHE/H .
NOAEL % 50 mg/kg (RE/H &Il L7z, £7, REMOHEIZSOWT, F1 LN F2

R BN DBEFLIRE O IR EAKAR

« WRBE O ek K OMFR 6 B B DI ) % |

% 750 mg/kg {AHE/H. NOAEL % 250 mg/kg {A8E/H &4k L7,

— 8472 0 OFRE D K
(2S5 & ., LOAEL % 750 mg/kg fAE/H
EE) DIEIZ DN T

F1 X OYF2 IR

Zf3% ., LOAEL

K I11-16 SDSv P ARESMERER GBEE) (Tyl et al. 2004)
B # . F0. W F1 BT W T2
(mg/kg AR/
) 1t i3 1 i3
750 | gtk EE M N i EE M
(11,250 | GHIER) L AREHE & D | RE & | RE N &
ppm) T I gk o fa ket B TY
GEPSIEN =+ (%) () (%)
- FRB OO R B | 1 IR O Mt ROt | | KR | fi|
SEEZEAL 2 FH % IR OO 95 BEAL R
1B OO K O |+ R 0D 97 BRAR 2L 2
% SFEHIZEAL D
AR Bl
Bl (Flhe) €3
7 L ORBEHME Rt R O | | 2R D | RS
% S | Zha | ZhhE
L8 ofst KO L M%7 0 DR
FH o B (%) %
VR R LR | | B4 o4&
FE DNl Wk (%0 R)
| BT SE AR et K O
FH*} E & ()
VR BRDOK 72 | T 15 Offaxt L UHE
ks TrEE S
< RER N O HR RIR
O 55 BRAR 7 9 25
it ®
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250 | mHEATRZR L BT R L TR L BT R L
(3,750
ppm)
50 w2 L w2 L AT R L mMEAT R L
(750
ppm)
750 (H A=~ SR (H A=~ SR (HH A= ~fEFLAl) (H A=~ SR
(11,250 | | —ME4 7= ol | | —E47-v ol | | —ES-0 oA | | A% T~21 BO—
ppm) 4 AGD G LN e AGD M7= ok E
| %70 ol | | A% 0~21 HO | | A% 7T~21 HO— (MERES D)
AR —EN o] EYY OKE
A% 0~21 B | &= (HERESH) (MERER 5D (BfEFLIRF DFIAR)
— RN =0 DIk - FLEAOHImOE | | AE
H (AR - JEBE O R AE 7% 1 MM o Ko OVFH
- FLEA K OVl & i
% (BfEFLRF DFIHR) (BESLIRE D5 4%)
| IR | fRE=
* TSy BEEAE L TR et B OV | L Tistit sek B OVFR Sk
*f H i HE
i (BfEFLIRF DFIAR) LA B kT S OV
% URENES HE
T ke 6t R OV [ER B ENEyiA)
xf & FEAEMEPE 9
| RS B K OV
xf &
| R B BARAE T &
=
T AEFEER R O 77 I
DFEHEBE 9
250 (HAE~EEFLaT | TR L (HH A ~HfEFL i) BT R L
(3,750 | | —fEH7=0 D L —fE4 7= oA
ppm) £ AGD i AGD
50 wMERT R L wPERT R L wmEAT R L wMERT 722 L
(750
ppm)
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D JRECT—ZIIrsh T tifish g,

2) WEAMEERMIE, ERE, MiRE 7Y a—7rold, Milng 4y UaEosn, ~v4% v
Y — DN R A AR A A O MR E R OB (B ZE DR L)

3) #H ORI —HRIE, FME OEVER OFEHME, FEEMEOILE, KR LEROERRE (FEED
Ak 7e L)

4) FER EEROSE TR, R ROV A b BROXE, ROV A Kb, BERO T
M4 (F1C25/76 UL, 32.9%, F2 T 13/54 L, 24%)

5) MEREAH

DHEAERTFRESERREE (YTOR, FIR6~15 B, EEH)

NTP-CERHR (2003) T LAUiE, Price & (1990) 1% CD-1 ~ 7 A (fHimE,
AHE30 ) (2B T, BBP (0, 0.1, 0.5 %X 1*1.25% :0, 182, 910 % 1*2,330
mg/kg RE/HFY) ZEE 6~15 HICIBEERYS L-34 3R (Segment II
RR26) AT oz, FRFEMWIIATER 17 B & &%, fils iz,

AREFHAE ST IV TEME & W L 7ot A2 3R TI-17 ISR §, 27

REMWIZ BT 2,330 mglkg AREE/ H £ 55 TR OV g oo A8kt 5 S D H#E N
NI BIVTEH | RERFAS & LT, Mk O IRt 'l A B AR 72 <
FRRST DIREAAR A b b A D AR 2 &b REBININEH OB T H 5 7]
REMER RV EE X, BHEATR E LW & L7,

REEMIZ 3N T 2,330 mg/kg K/ H O G- CTHOKEOBMMA 72 S 778, &K
HFHAES & LTk, BIIZEE RN A LN TWRN D & R OEOK BB EE T
LR T DRI E 227 — 4% (JREE) DRV b, BEFRRER
IIRHETH D LB XTI,

NTP-CERHR (2003) 1. H#E#W#EIED NOAEL % 910 mg/kg K&/ H & 58
IZBIT DIREEINEORA IS & 182 me/kg (KE/H & Uiz, £/, BAEFHEMD
NOAEL % 910 mg/kg K5/ H#%GEEZ31T 5 HAERTFET OHIN & NI, B &
USNEAE O F55 % 182 mg/kg (AHE/H & L7z,

AREAFRAES L LCid, BEHICOW T, (REINEORDICFES &, LOAEL
% 910 mg/kg AHE/H . NOAEL % 182 mg/kg {KE/H & fWr L7=, IREMIZ SO
TR B K OV AR IR o84 |2 F6-5 & . LOAEL % 910 mg/kg R H/H |
NOAEL % 182 mg/kg KE/H & Al L 7=,

26 IR - R FEAICBE T 5 Rk

21 RHEMFHASIZEB VT, NTP-CERHR (2003) & UNNTP OF — & X— 2 THE# ST
HRRT — 4
(http://tools.niehs.nih.gov/cebs3/ntptox/?fuseaction=developmental.datasearch&study_no
=TER89026&protocol_no=0000001&CFID=4240453& CFTOKEN=88037853) % [} % .. #

PERTR &4 2 2l L7,
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& I1I-17 CD-1 v RHEAERIFRAESEHER (GD6~15, JEEH)

(Price et al.

1990)

KE# (mg/kg KE/H)

REEDY (30 PL/EE)

& (GD17)

2,330
(fEHH 1.25%)

L IRESINE (T1%0H
)

L AIE U 7o (R E N &

(25%7J4)

T —fE% 72 0 DIRILIL
(RFRRRE 7%\ LT
91%)

T MW A 5 Mg % et
FRTE 55%I%F L C
100%)

T —fEY 7 v OIEAAFE
BIRZE Y% Cof FEE 8%
(2% LT 93%)

T IR Z O IE
BV (o RREE 59% 2%t
LT 100%)

| 8% 720 DEFRRIR
o CorRREE 13 izt
L 3[L)

I IR IRAE (17%08)

T Y70 OFRIE
(RFFRRE 4% 2% LT
89%)

T AR 2% 8 5 8%k
(R HRAE 31%12%F LT
100%)

T Y70 DER Y%
o MR GoHBREE 29%
(2% LT 98%)

910
(FaEHH 0.5%)

L AREBINE (15%

)

T —RE4 7 0 ORI
SR (RIFREE 07%Y (2
*F LT 29%)

T Y72 0 OIS
BHIRFED (Cof FEE 8%
2%k LT 15%)

57




| =847 oAFIRIR
B RRE 13 PLiKf L
T 12JKL)
T Y70 OFRIE
(RFFREE 4% LT
14%)
T AR 2% £F 5 8%k
(RPHRRE 31%12%F LT
60%)

182
(FEHH 0.1%)
AL NTP-CERHR (2003) @ Table 7-8 (~3—11-48) K UARI % & & ITIERL,
T L IIHEH PRI A Bl A =~ 7,
1) BRI & O IR RSB 2 5T,
2) 910mg/kg R/ A LL EOE TR S oA, a2
(exencephaly) . %R, DIEME ORE . WEOWA. MWE0H (sternebrae) X
OHEE (vertebrae) DR XITESG Th o7z,
3) BRI NI IR OERITBRIENE CTh o7,
4) 07T%IFRED & V) FLH

wIERT R L BT R L

@HERTRESMRR (Tv . 1EiR6~15 8. EEH)

NTP-CERHR (2003) (2 XA, Field & (1989) 78 CD (SD) 7 v + (hFiE
ME. ARE30PE) (2HBWT, BBP (0. 0.5, 1.25 (1 2.0% : 0, 420, 1,100 K (X
1,640 mg/kg AHE/HFAY) ZIEIE 6~15 HIZREHRE L= RAEFRMEREBR 21T -
7oo REEMITIENR 20 HiC %%, FIMSnr-,

AREFHAE STV TEME & W L 7o A2 3R TI-18 1T~ d, 28

FEIZEB VT 1,100 mg/kg (ARE/ H LL_EO ¥ 5-8E CHElg o A 8 BN 25 7
IR, AEMFHES & LU, FiEOfEERICAEEEN 2L, KEHAED
1,640 mg/kg RH/H & 5 THIGC T 2 W EHAR I BN A BN L b
REHINEH OB TH D FTREMEN E W B 2, BMEATR & LA & L7,

REMICIB VT 1,640 me/kg R/ H &G CTREIBEOAR ST E &IN5 T

28 AREPFHERICEHB VT, NTP-CERHR (2003) M OYNTP OF — & _X— A | ZHH S 41T
LT — ¥
(http://tools.niehs.nih.gov/cebs3/ntptox/?fuseaction=developmental.datasearch&study_no
=TER88025&protocol_no=0000001&CFID=4240453&CFTOKEN=88037853) % i & x . #
PR L & 92 Dl L7z,
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M, ABRFAFHAES & L, BIROMESERICAEEREN 2L FIRT 2 B
TS A O (BIROBBEMEZIREITATDR)No72) b, K
EHIINHI OB TH D A REMENE W E E 2, AT E L Sl Lz,

HEMW) OBEIEIZ OV T, 1,640 mg/kg K/ H &% 58 CIER 6~15 H (BBP
IR G U7 HR) 1R T L. R 15~20 HIXINL TR Y (FEZEOTH R
L) ZEDR—BLTWaWnZ &b, KHEMFHES L LTd, BEE0Z T
PERT R & L2aWn CfWT Lz, E£72, HEXHBEEOMINMNA LN, REMFHA
e LT, REENIMEIORE TS DR EWE B 2, BT E Ly
&I L7,

FEIMIZI VT 1,100 mg/kg REE/H LA EOFG#ETHIEOK E O 7 5
N, AEMFHES & LTI, BIICEENL LN TWRW D & R OK 25
MBFETH D NEHMT 2RI E 7257 —% (RESF) BNenZ tnb, @it
FHRER IR THD LEZ T,

NTP-CERHR (2003) %, AE7p¥ATNMEIX 1,100 L 1,640 mg/kg {KHE/H
B HGRECHEL, EAFBIET 1,640 mg/kg (KH/ A CHIZ S, BAEFEZSIEED
THECTHIMEENMERINZE LTS, BEEt o NOAEL % 1,100
mg/kg (R H B 5-HEC 1 2 REBE N & ORD K OWFIRE £ OB LS X 420
mg/kg KHE/H & L, FAHMED NOAEL % 1,100 mg/kg KE/HIZRBIT H2ERD
HEIZ IS % 420 mg/kg (AE/H & L=,

ARMFHAES & L CE, BEIZ W TREEIMEORD IS & | LOAEL %
1,100 mg/kg {KHE/H . NOAEL % 420 mg/kg AE/H & L=, REmic-on
T, BRAHTLHIRE0HEIMCESE . LOAEL % 1,100 mg/kg {A/H . NOAEL
% 420 mg/kg (RE/H &HIBr L7,

= [11-18 CD (SD) S v FHARIFAHMHAE (GD6~15, ;EEH)
(Field et al. 1989)

FE5#E (mglkg AT/

a) R#h (30 IT/Ef) fgli (GD20)
| REEINE (93%82) | | BBIRARE (20%0804)
L AHIE U7 R E I & | —RE27- 0 DAL RS
(17%2) CRFFRAE 15 PLizxt LT
1,640 - B, BRTRE D 10 J5)
(A 2.0%) T —RE4 720 OIRIIT  (kf

FRTE 4%125%F LT 40%)
T PRI % £ 5 R %k Gk IR
BE 32%I25% L T 86%)
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T 270 DA 2%k
9 Be IR CeFHEHE 19% %t
LT 71%)

T&ARIE D ot FREE 2%1C
% LT 53%)

T Az o B (Pl -
MR - B ETI . FRICIR
B - R - HHEOTIY)

(rfHRAE 25%1256F L C
96%)

1,100

BHENE (37%FE)
(fEH T 1.25%) LIREURINE (3T00)

T =M 720 DR DEAL
o B YE GRIHRAE 19%125¢
LT 41%)

420

TR L
(AR 0.5%) DT

wIERT R L

AF1Z NTP-CERHR 2003 @ Table 7-5 (—=—11-45) K OARITZ b & IZ/EK.

(IR ES i Re DI N S s WA 5 R
1) AEAEDGHEZR L
2) BlESNIRROZRITHRIEN S Th -1,

3) BIREINMEOATEIL, REILE, BIBILR OB 2 & T R TR O &7

. MEHREKIE (anophthalmia) (HREKD/KIR) | HEE

Fl. ROWE Ofa Th Tz,

(vertebrae) Dfia XIT A%

OHAmREESHHRR (v b, 1R 0~20 B, E&H)

Ema & (1990) 1%, Wistar 7 v & (UEHRHE, &8 13~17 L) O4EHE 0~20
H(Z. BBP (0. 0.25, 0.5, 1.0 X1*2.0% : 0. 185. 375, 654 KX 974 mg/kg

RE/HIRY) ZiRfHxE L, BEWIdsEiR 20 HIZ &5, dlsSniz,
AREFIFA ST I TERME &I L2 R 3 TI1-19 1R,

375 mglkg (RH/ H & G-HE T, MEREDAAFIEIR

RENAEREME R L, £1F
[FRE VRN A BN L7223, E DIE, 2D 2 DOBEIZIT A &R T 72 <
ZORETITHERAIEOMBRBICHABEREDHLLNLLRN ED, ZhbDE
BIXERA RO TH Y | BIRAEOBEINIATFRE R ORI X 2 ATREMEN
bHEBLEL TS, £, BIREEOHD X REMY) ORISR IC LD
AREMEDN B D T E D, 654 mglkg RE/H B GEEO IR IR E ORI IE BBP OE

PR IR 80 0 IR IR B O RIREME D B H L B L TV D,

ARFMFES & LT, 974 mg/kg (KH/ R 58T E 4720 DA RZRIHEK
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R OFBIRFE IR A 100% 2N L, 654 mg/kg A/ H O 375 mg/kg A=/ H
B GRECAEFRIIE A L2 & (654 mglkg K/ H &G RECIIABEZENR
WS, AEFFRIERBUE 375 mg/kg (RE/H & GRELRIE L~V TH D) & —HDOLE
It TH D L HE % 375 mglkg (KEH/H & 58 CTH LN I ALFRIE R OB 250,
FPEAT R &I L7z,

MEEDRRIRIZ BT 375 mglkg A/ H G THREDO SMENRA LI, K
HAES & LT, EFFERENED L TWD Z enn, AFRIERE DR
MR DEETHDAEERE W E B 2, BT & L Sl L7,

FHFOIL, FEWEEYED NOEL % (R E BN & M Ol IE U 7= (R S0 & o b 1
W EORAIZEESE | 375 mglkg AH/H & L, IR - j5E#EMED NOEL % 5%
RIRERBIEIICTIESE | 654 mg/kg (AE/H & L7z (Ema et al. 1990 ),

NTP-CERHR (2003) 29/%, 375 mg/kg {RE/H & O\ 654 mg/kg R/ H 5 5-1%
THATFRIE IR L2 2 & KON 654 mglkg AT/ H %58 T IREE ) A
L7=Z Emb  FEE I X 3420 NOAEL I [FEET. 470 NOAEL
% 185 mg/kg {RE/H & HIEr L7,

EU-RAR (2007) 1%, ### D NOAEL % 654 mg/kg A/ H &EREDMIE L
ToREINE OIS E | 375 mg/kg (AH/H & L, REH D NOAEL % 375
mg/kg (KH/H GO T4 72 O OAFFIR B OIS & | 185 mg/kg (KR
/A& LTWD,

ARBMFHES L L, BEIcOWT, REINE, #iiE L7 REEINE N
WEE OIS & . LOAEL % 654 mg/kg /A8H/H . NOAEL % 375 mg/kg
(REE/H LR L7z, HEMIC O T, — 84720 OAFR RO IS x|
LOAEL % 375 mg/kg {AH/H . NOAEL % 185 mg/kg {&H/H & HIWr L 7=,

= I11-19  Wistar 5 v FHEERTRESMSER (GD0~20, EEH)
(Ema et al. 1990 )

FE5#E (mg/kg A/

) RrE (13~17 DL/EE) fEE (GD20)
—EM 7= D FHRBIE
HIc= (XTha 6%
974 L #HIE L7 R E & v
%t LT 100%)
(fA ksl 2.0%) | B E

T —HE472 0 ORIRE K
RO IRIE 12.7%125%¢

29 NTP-CERHR (2003) i%. FEIIE Segment [T iRBRFHE (2L - TRl S 7= Liddk LT
%
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LT 100%)
| RERIINE | WEREOD R VAR
654 L AHIE L7 R B & v | =847 0 OEFRR
(faEHH 1.0%) | B ¥ CerRREE 13.9 PLizxt
LT 12.3pE) 2
475 L —HE4 7= 0 OEFIRIE
R 0.5%) =mIEAT R L ¥ CerFREE 13.9 PCiTxt
LT 11.3 L)
185 e s
(R 0.95%) =T R L BT R L

e AETITEFRERMS SN2 -T2,
1) ZB L FEEELZRV - AEOHINE
2) AEZERL

<5E>
a. BRETCO®E (Sv b, TR 0~20 B, EEH)

Ema & (1991) (X, Ao Ema 5 (1990) Ol T BBP ZiEEHE G Ih/-
HART v MBS ERDPBE IO, X7 7=y FEEERE LTRREZ1T
VN, B UGV ~D 522N L) O R SR 1T L D MR RER D &5 Wi
BBP O EH#RZRER &G LT,

Wistar 7 v & (dEHRME, 28 13~15 L) O4EME 0~20 HIZ BBP (0. 2.0% :
0. 974 mg/kg {AE/H) ZIREAESG L, R 20 HIZE L, Lz, <7 7=
v N#EX BBP B 58 & [RIEOEEN G 2 bz,

RT 7 = v REETIE, 2.0%BBP £ 5-8F & [FIF2E OREIE IS 358D b, &
IR MBI R OSRIMMR R DS IREE L U bR o 7225, BRI, U\?”%WD
HEWTHRO LN -T2, ZDZ D, EEHELHIL, 2.0%BBP #5-#£1C
5 RMRINL, REEM) OATIR OB AN K D RBARRICERT 5 rb@f
72, BBP ODEETHL LHELTWD,

OHERIFEESHHRR (v b, HiR7~15 B, #®§#EO)
Ema o (1992a)i%. Wistar 7 » b ((EUEME, &8E 10 8) O4ER 7 H~15 (12
BBP (0. 500, 750 &% UF 1,000 mg/kg RE/H, AV — 7 MICEEME) 2Rl 0
B L, IR 20 HiC & L CHIRR LT,

30 BBP OfEIBEF 2 et L7 BR Ch o720, BB LT 5,
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ARSI THEEME &I U 7o A2 3R T1-20 12,

NTP-CERHR (2003) 34%, {KEHIMEOWAICESE, O LOAEL %
750 mg/kg (KE/H., NOAEL % 500 mg/kg AE/H & L, HARIFELT KON,
JR AR O, SR VBRI OIS X | 4E#HED LOAEL % 750
mg/kg KH/H, NOAEL % 500 mg/kg {AH/H & LT\ 5,

EU-RAR (2007) Ti, &0 K-S & HE#HO LOAEL % 500 mg/kg
RE/A & L, BEAEORELR OFRICES X, BB O NOAEL % 500 mg/kg
KE/B L LTW5,

ARMFHAS & LCX, BEmic o T, BifERH IS5 % | LOAEL % 500
mg/kg (KE/H & L, NOAEL IIFXE T2\ EHIWr L=, REizonwT, —fE
720 ORI K ONERIET O, &R MR KRR OIENN & OEAER EE D
D BIREEORMEN NZEHE (HHER, WE S O/BS &K O &ILR) O
#-3&, LOAEL % 750 mg/kg {K&/H., NOAEL % 500 mg/kg {&K5H/H & Ik L
776

= [11-20 Wistar 5 v FHERIRESMHSER (GD7~15, #HFENO)
(Ema et al. 1992a)

R Ikg (K
B (;“)g g BB (10 PL/EE) TR (GD20)
—EY4 7= D ORI K
THT (RFRREEO/10PE I %F ! ‘g
OWa IR FE =
- Anor) TS 7 D DR
1,000 | RER & - B
\ HIE (100%)
| #IE U7 R EHE &2 L
s T SEATRRILIN (RTEREE
SRR 0/l 15t L C 6/6)1)
T —REY4 7= 0 ORI K
OWa IR B T
T84 7= 0 OEKEIR
| I K
750 [ T e R IR 3/10 E v
S | M%7 0 AR R
Py
| MEED BRI A &
T OER (RHEREO/121

31 NTP-CERHR (2003) Tid, Segment I3k &5l L T\ 2,
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VL. O/10f8IZxf LT
12/250C, 7/7/8)

T Mo fioA ot
E1/81UE, 0/10/81Z %t
L T4/160C, 4/718)

T EREYRAE (GFRREE0/40
VL. O/10f8IZxf LT
3/9PC. 3/55)

500 | fBEHEY AT R L

D AEARL

2) B Uiz 7 E A BRO o R E ORI

3) #HWF D GDT~15 DAFRITILT L, GDO~20 T ML AEAERL

ODHERIFEESHSR (v b, TR 15~17 B, #®§#EO)

Ema and Miyawaki (2002) %, Wistar 7 v b (GEARME, &8f 16 IT) OULIR
15~17 HIZ BBP (0. 250, 500 }%O* 1,000 mg/kg KE/H) Zi@iilE 0845 L.
bR 21 HIZE &L, Sl L7z,

ARFHAE ST IV TrEME & W L7t A & TI1-21 ISR,

ZE BT, WEIE 15~17 BIZEBIT % BBP #5.1%., HEREMO LR ORI
BrhhHz7-L LT3 (Ema and Miyawaki 2002),

AREMFRAES L L, BEIc W T, IREEINE O & OEEE & DR
I2#-3%, LOAEL % 500 mg/kg KE/H, NOAEL % 250 mg/kg A5/ H & ¥k
L7co R—EMWINZDOWT, FFER TR RORER RE O, D AGD FfEFIZH-D
% . LOAEL % 500 mg/kg {A8/H. NOAEL % 250 mg/kg &/ H &k L7-,

= I11-21  Wistar v FHERTFESHHR (GD15~17. BHEED)
(Ema and Miyawaki 2002)
BeHRE (mg/kg IKEE/H) K (16 DL/EE) feIR (GD21)
1,000 | ARE I N & | —IBY% 7= oEFRE

| B %
| MERED IR YR E
TR R TREAREORERE L

e
| > AGD
LV REOSLHRTRLE
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> AGD

T S IDESHFR - s 5 Fed e

500 | REH & TR TR 2O IR R
| AR %

| > AGD

L EEON TR TERL

> AGD

T s IESH - ks B Frl e
250 mIEAT R L mIEAT R L

DHREERBAORESHRAER (Ty b, HiR7~9 B, TR 10~12 B X (I5FYR 13~
15 BH. #&&&EN)

Ema 5 (1995b) (%, iR L7- Wistar 7 » b (GEARME, &RE 11~13 ) 28
VW, BBP XX DBP (Z#Z4 0, 750, 1,000 %1 1,250 mg/kg (RE/H, 4V
— TR 2R 7T~9 B, fFiE 10~12 H TR 13~15 B IZ5RHIRE 0 &
U, 020 Bic &L, HM L7z, BBP O DBP OFAEwEM A g L7z,

AREFFHES IV THEEME &I U 7o 2 3R T-22 1R,

EFHBIL, BBP KU DBP IZ L - TH & Z S5 AEFM ORI ORI A7
TEART SV OIENR A KA B9 2 8 EIX. BBP & O DBP 23 i@ O ARG
¥ (B8F5< MBP 72 EOREW) 20 LIzRl—D A =X LZE > THERT S
ZEHRIBRT S ERELTWS (Ema et al. 1995b),

ABEMFRAES L L, ARBRICBWT, —E47- 0 OB KREIE RO
23 % . LOAEL % 750 mg/kg (AE/H & L. NOAEL I$i%E T& 72\ & |l
L7,

& I111-22 Wistar v FRERBREAORERLESHHER (GD7~9.6D10~12 X (X GD13
~15, &%H|#E0O) (Ema et al. 1995b)

BebRE 1% 5.4
B (mg/kg
VIR | RE/ GD7~9 GD10~12 GD13~15
H)
T =720 D& T4 DF
. RIS T M7= 0¥ | KRB KR
BBP | 750 UL E
L —E4 720 o4 | REBIREAR | =% o4
1 % 1EhR i
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| BBk E D TaAERAEE (0

T ER AR (Sl BHRL O E 5y

9 FMOHE &R O E fHoORA)

8 DA K OK

#)

| —E%7= %

%;}i 2)

TORATEDOH) | sy o

PRI IRHE == - T —E47-0 D%

| —E% 70 o4 N D PR 1% IR R
DBP | 750 LI L | TEiRVE%K TEEREAER (D

IR 1% IR 2R3 . )

| MRk E R HHK O E 5y

T HBFAE (4 p—— HiOHA)

HEL FkE, REAE 2

K O O S

F OVRAR)

1) 750 &Y 1,000 mg/kg R/ A B G5 REDO A, 1,250 mglkg K5/ H & 58 CIXAEFR R L,
2) 750 KT 1,000 mg/kg (KH/H I GREOHLHFEEDH D,

3) 1,000 mg/kg R/ A GO EEZH Y,

4) 1,250 mg/kg RE/AEGREOLFEZED Y,

<5E>
a. BPRCERUVEFIEEORSHGFESORET (v b, TR 0~20 B, TR0~
1 BXIEIEIR 11~20 B, EEE)

Ema & (1992b) &, Wistar 7 v kb (Ui, AHE 11 V8) Ok 0~20 H.
R 0~11 B UTAHE 11~20 HIZ BBP (0 XX 2.0%) #{EEEHS5. L, &To
REEN 2 00 20 HIZ &R L, S LTz, MAET K OME AT TR D $e G- IRF ) Rr B %
R, X7 7 = FERIMEIR 0~20 HO BBP 58 L FEOFEIN 5 2 51
7=,

iR 0~20 H K OMER 0~11 H 0BG TlE, £ TOREIZIBV TR
NI ST, IR 11~20 H OG- TIIHERERBIROBEINIIA SN2 T
25, BRIRICE & LT EZELOWE 28 O A 2580 b7,

FE DITEIERTHA O BBP 8513851 242 U fEIR% 510> BBP %5134 471
MDD &t LT D,

32 P GHFIRR R 2 MR LICRBR TH D12, 2E LT D,
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<BEY>
b. BAEBMICHETHHSHIHFEMORET (T v M 1EIR0~20 B, ik 0~7 B.
WEiR 7~16 B X (X3E8R 16~20 B, ;EEH)
Ema © (1992¢) %, Wistar 7 v b (IEH=ME, &8 11~12 J8) 288\ T, BBP
(2.0 %) ZWEHR 0~20 H, MU 0~7 B, #Fix 7~16 H XIT4IR 16~20 HIZiE
R G- U, REM A0 20 FIC & & L, $lle L7z, FAFMEO & G-RE R 2k 4
TRz, T T =y RERTEEIE 0~20 H® BBP & 58 & RIEOHFEN G 2 Hh
72
IR 0~20 H OG- TIZEMBRIN A B Ve, iR 0~7 B X O 7~16 H
OFH- TIXEREIIR RN EEM L7, 4EIE 16~20 H @?&5( B IRE IR R
KOBENMNII BT, IR 7T~16 B 0BG TIX, R 0 HEZN 05 4y
OB ENBE I T,
%‘%% 1%, BETRINKE T T2 £ T BBP BE TIZER L-ROFEL 134
. BRSO BBP &5 TR ROFENELDHZ LR LT
Zoo

<5E>
c. BREETDO®HE (Tv b, 1R 0~7 B, Fik0~9 BXIXHFIRO0~11 B, /EEH)
Ema & (1994) X, Wistar 7 » b (dEiRME, &8E 6 PC) (23T, BBP (0 &
W 2.0%) &k 0~7 H., &4 0~9 H IR 0~11 HICIREEHR G L, iEIRY)
HIZKk4 2% BBP OB et Lz, X7 7 = v RERIEEIE 0 OIEIR 7. 9 X
11 HD L 7% T BBP & 58 L [F&OHEIN 5 2 Hivl,
RS, ERE L OERAIMERRIL, 2 TORTRE CTh o722, iR 0~
11 H® BBP & 58O G RBEIBRF N m -T2 (98.8%), HEGHIMICL 5T
BBP &G TIE, ML ONT 7oy REEE AT HE R OYNEREENMET L,
MAER 7 e S 27a CREMET L (R 0~7 A &“5%%@9!9%@%72&% )o
FH OIL, R O BBP #5100 L 2 5 KRG MR RICIE, SR RE DR IC X
HMSEF 7w S AT v SREOIKRTEAMET S 2 E%TWTékﬁibfwé

DBDYIRARVSY MZBITHEEHDOLLE (HARRESHERAR) (TOX, TR S
BEUSy b, R 10 A, BEEEQOESE)
Saillenfait & (2003) |%. OF1 ~ 7 % ({FiEME, K& 15~20P8) K ONSD T

33 R GRFHIRR R 2 R LI CTH D2, BE LT D,
34 BBP OIEHIBESF 2t L7ci B ChH L7200, B2E LT 5,
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v & (IR, ARE 7~98) Z VT BBP OHERE 0% 512 & 5 AT RR
FER LT, REBFEOHEE M2 3 FFfFE S, KBS E7o, RRZITHE 4 — ]G
TOREEL, ~ U7 2 EHWRBR T, 44 8 HIZ BBP (0. 0.9, 1.8, 3.6 X’
5.4 mmol/kg : 0. 280, 560, 1,120 % T 1,690 mg/kg, 4V — 7 MIZIAfR) Z&
H L, 7v bRV B TIE, 44 10 HiZ BBP (0, 1.8, 3.6 %X1" 5.4 mmol/kg:
0. 560, 1,120 %" 1,690 mg/kg, AV —7MICIEfE) 2 &5 L1z, £/, w7 A
KONT v M, ENEIIENE 18 LT 21 BIZHIRA THhiv,

ARFHAE ST IV TrEME & W L 7ot A & TI1-23 1T,

OF1 ~ 7 A& AW BRIZBW T, 1,120 mg/kg A HE/H & 58T 19 Pirp 1 Jt
NP 24 BERILINICSETC L, F£72, SD 7 v b ZHW=RERICKE W T, 1,690
mg/kg RE/HEEGRETOPLH 1 JUASET L7z, AHEMFHES L LT, EED
JAK OFEHRIL RN EnD, BT E T 20 REETH - 7=,

FHOIT, SRERAIICEBT 2 R EW ~ BBP HalR 05 TiE, 7> hO
RED b~ ADORDOFNE VAR TEELZ T EHMEL TN D,

AEMFAES L LT, OF1 ~7 22 HWi=RABRizcBW\W T, BEic->W T,
(REHEINEORDICH-SE, LOAEL % 1,120 mg/kg K%E/H, NOAEL % 560
mg/kg R/ H &HIWT L7, WEMWIC DWW T, — 82472 0 D5 RE MR ISR OB,
AR R AR ORI H S % . LOAEL % 560 mg/kg {AH/H . NOAEL % 280
mg/kg RE/H &M L7,

F72. SD 7 v bEHWEZRERICB W T, BEMIC OV T, 1,690 mg/kg K/
HiGRECTA LN THE TR E T 20 B A ETH D Z &6, LOAEL
K OYNOAEL Zf%ET 25 Z I3 Cidaun Ll Lz, HEic->\»W<C, &F
FE RE L O R s A SR o N 5% . LOAEL % 1,120 mg/kg KHE/H .
NOAEL % 560 mg/kg {KE/H & Hlr L7,

xR I11-23 OF1 vDARUSD v MIHITHEHFHDOILE (HARTFESHRR)

(¥9A:GD8, vk :GD10, BE[E#ENA) (Saillenfait et al. 2003)

N\TF 4

BeGRE )
RrEY) (15~20 PL/Ef) 5 (GD18)
(mg/kg)
1,690 THLH V2 (3/15 L) L =847~ v OA&FRIEE

(5.4 mmol/kg) | | KEHINE (GDI9~GD18) | T —ME47= v OFEKEBLIILE

T —HE4 7 0 ORI =R

T WM 29 R O R IR
HAEH 29 (15 PU/7 i KO
St BREE 0 12K LC 42.9 %)

T Pt PSR 4
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(exencephaly)? (5 'L/3 i)
T ACFYPASH 2 M OVEHR R X 1%
JEHRE{E 2 (10 PL/5 i)
L =472 0 OFHE R RN E

1,120
(3.6 mmol/kg)

| REHEINE (GD9~GD18)

| — 184 7= 0 ORI

T —lE24 7= OFRZIRF KR

T —IE4 72 ORI R

T WM RS 29 R O R IR
FEAH DY (10 PL/7 fE L Ot
FRRE 012X LT 9.1 %)

T it PS4
(exencephaly)? (3 IL/3 i)

THCFIPASH 2 ) VB RHB T
iRk 2 (7 VL/5 1)

(1.8 mmol/kg)

560 s R L T —lE47- 0 OF KRB KR
(1.8 mmol/kg) T —JE4 72 0 ORI R
T #2390 R IR
HEAEE 29 (3 PL/3fE KONkt
FREE 012X LT 2.1 %)
1w g PASH AN 2
(exencephaly)? (2 [L/2 i)
280 wmEAT R L wMERT 722 L
(0.9 mmol/kg)
e E-HE
gl (GD21)
(mg/kg)
S5 1,690 T FEM IR 2R ORI R AEE D (5 1L/2 I KOS 012
‘i (5.4 mmol/kg) LT 5.0%) (AL, MPfRE PSR 4)
1,120 T AR AL DR OV AR RS A= 2 (1 PL/1 8 R OKHREE 0 12
(3.6 mmol/kg) *LTO09%) (FIE, MEASHRL)
560 wMERT R L

1) #5-1% 24 R LINOZET
2) HEZDTHEZ L
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3) B I NI, BICHRE A4S (exencephaly) M OVKHE XITiE(k L7=)R % £F 5 AT
B, BEMEDRE . 0 HE, IR~ L =T KOVIEEEA ME (acephalostomia) &4 72 WNMBIE STz,

OFESHHRER (v b, SKXILEER)
a. Sharpe  (1995) MDHER

Sharpe & (1995) 1%, M Wistar 7 v b (558E 5 PL) (Z42hd 2 BRI O
BBP (1mg/L, =%/ —/VIZiEfE, —HEOH) kLG L, KRGO LR
Bl L7-t&. oif% 22 H (BEFL) £ ClGZMkG L7z, Mo EMW % 90~95 H i
TERL, AFHMEICRT 22 L, F8 01X, Ao oK
B 350g LIRE L., A% 1~2 B, 4% 10~11 H R OAEHR 20~21 H OHUKE
(ZESE, BEMW O BBP &L TN ENOHEIT 0.126, 0.274 KT 0.366
mg/kg RE/H EHEE L TV 5,

[RIRE R, HZE W o bkl iﬂ“é%ﬁﬁ“ irtmbv» 72 BBP ¥ 5B DD R EMW) T,
AEZRAEESME (22 Afs) (p<0.01) WONTFEEHMET K O EEDORA (90~
95 Hif) (p<0.001) MFRD BT, ﬁ%@fﬁfﬂfﬁk%ﬁ’]w{h BSOSy ARASIETY i
D3 1 BRS T REAREDA RIS Lz GEFBEEL U 10~21%8) (p<0.001),

Sharpe & (1998) %, EFIRBRE T, STHREEOTMIC I W TR O E
N —RFIC, Sharpe © (1995) OFRER CHMERE L THWON Y =F /LA
FNA_Z ha—/v (DES) H&GHOBEERZEOMEFRREE T (6~9%ME)
MU Z WS L, RRERCBIT 2 YA OB TE e LTS,
Sharpe © (1998) (L. Sharpe & (1995) ORERFEFIZHOWTIL, B/ ED
BRI EEEZG - L TR0, AEEZTVDH E LTWDER, (150D EMEH
FR (B FRIERICOW T, BERMRGEEEILR ) DR O E IR
L ZT-AREERH D EEBE L TWVD,

AHEMFHAE S L L TiL, 0.126~0.366 mg/kg A/ H &% G5HETH LN REHED
et e OFE % B B O NS ) 1 B FREAEBOWDICHONWT, B T
RO IREENLT L EME SN TS Z Enn, mEFTR &9 2503
WINgECH o7, L7203 o T, KRR LOAEL X O NOAEL #5% &7 5 Z &%
W TIL AR &I L7,

b. Ashby 5 (1997) D&E{ER
Ashby & (1997) 13 L V0 RE 728 A X% AT Sharpe & (1995) (2L 5
BROFIHNEIZOWTHET L TW 5, M Alpk : APfSD (AP) 7 » b (%8 19 JL)
@ﬁ}ﬁ)&&(ﬁﬁ%%ﬂ;ﬁﬁa‘ﬁ |2 BBP (1 mg/L. 0.1826 mg/kg RE/HFHY) 2 fokEeE L,
1R & £1% 90 B X3A% 137 BIZHIR LT,
*%%&Uﬁal |MERREE . FEH BRRH R O EROMR 8. MHEO TEIKIZHEIT 5
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YRR A VE o (FSH) BEMEMIREEE DS~ a7y, BBP & 5083588
LN oT,

AHEMFHAES E LT, ARBRICOWTIE—HEOREBRO=H, NOAEL X O
LOAEL 3% E TE 220 E il L7,

c. TNO NaFRI (1998) mE{E&

NTP-CERHR (2003) | L +uiE. TNO NaFRI (1998) 7>5 . Sharpe & (1995)
(2 R 2B O FBNEE 2 G Lok GBs i S Tn D, FRTAS R OME
® Wistar (Crl: (WI) WUBR) 7 > & (£8f 28 L) (28T, AZRELHT 2 HE D>
O IR L OMZHLHIMIZ 22 T 0, 0.1, 1 XT3 mg/L @ BBP (0, 0.012, 0.14 &
Y 0.385 mg/kg (REE/HAHY) ORKE G- T, fokEeh Licfts K50
HEE 1 EBAE Lot ST, BEMWITIREMOBEILRIC & L. S TThn
oo WREMWNIATE K OHERRFUZ DWW TR B, 89~101 Al TEF& L., HlHA
1Tz,

ZDfE R, BBP B G HEOREIMICB OV TRRER, ZHRM NERGIRERRIC
KT HREITRO LN oT, UL, F1IREYTIX, 0.14 %11 0.385 mg/kg
{KE/H O BBP %58 CH% 1~4 HOXTERPAEICER Lz (BBP &E5/ED
—HEE T DT CITAEEZER L), —J7, PERG. YEEW, B OEE
K ONETFEUZXTT 5 BBP & 5O BTG58 b o T,

0.14 X% 1* 0.385 mg/kg K/ H ® BBP #5-8C F1 WRE DL 1- R EFH- 25580
LT, 2D 2 ABICOWTHEBIZE UMFE=ECR—7 1 ha— Lk 58
AT,

BB DAL 1~4 H O HRIZOWTIE, 0.14 mg/kg RE/H R G THEID
B L. 0.385 mg/kg (RE/H BEGRETITAEICHEM U (—EY%720 OfHT Tk
BEZERL), SERMIL 0.385 mg/kg (RE/A KGR CTARICHM LT (—IEY4
O TIIAEERL),

NTP-CERHR (2003) ®/33/UE, 245 2 DORERIZI T S 3t BEEO£E%Z 0
~4 HOWREWE T Z O ERICB T2 REE2HE 2 TBY ., thoRRICE
WTHRIBROEEMW O EFREDBEINTNDZ EEFERHL TS,

NTP-CERHR (2003) 1%, & NOAEL % 0.385 mg/kg K&E/H & L=,
F70. BAFMDO NOAEL %2, WEMOA% 1~4 A ORRTROBINCHE S,
0.14 mg/kg IAE/H & L7, WEREZ LITHIT LIS (FEEHV) & —BEZ
CATHNT LT=5E (BEZE L) TRERNReD Z &, T Bayer AG (1998) @
AR CIIEN 2o Z Lo h, BHEMERIEF IRV E LT,

AFMFAS & LTIE, 0.385 mg/kg AH/HEGH TAHAOLNIZIREMOERE 1
~4 HOFETEROBEIZIOWT, HREEOMPAE REZHE 2 T 5 &9 FEfiR
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DD FEFTRE T ARRETH o 7=, L7272 - T ARER D LOAEL
K ONNOAEL ZiR7ET 2D Z & 1LY Tl vy &l L7,

d. Bayer AG (1998) (iiE&

NTP-CERHR (2003) (T X#uiE, Bayer AG (1998) 723> Wistar 7 » b+ (4%
B 21~25 VL) OAEIAT 2 R, AR & O LIFIIZ 0. 1 XT3 ppm @ BBP %
BOEE SUIK A B S, RGO L T 5 21T -7, &G HH2K
TOfE L UK Z I L7 BBP EEIT, 1 ppm 58T 0.06~0.16 (ZEH) &
O 0.10~0.24 mg/kg A&E/H (#/K). 3 ppm #H5HT 0.19~0.49 (REH) KO
0.34~0.80 mg/kg IKE/H (k) ThH o7z, BEMWNIRILMBK THRICEZ LT
FIR L, BREDNTFR O, WEMWIXHARFOME A, RERORERE, £1%
21 HE COAFRERLOFERMENTI O, £% 21 BIZE&Z L THBRA T
iz,

ZORER, REMW) CIXRERIN, B E, SUKEROZHRE~OFBREET
RO ol £z, WL, WEWOA% 4 HE TOEFRKLMEE~D

BREEITRO o T,

NTP-CERHR (2003) 1Z. £##%» NOAEL K& U547 NOAEL % 0.34
~0.49 mg/kg (AHE/H (REY) K OV0.54~0.80 mg/kg (AHE/H (Bok) & L=,

AEFIAES L LT, ARBRICHOWT, @A ETEEIT RSO 5 Twn
RO, MOREBRIZHAST, HEHAENEFIEIRESINLTWHDLZ b, K
Bk NOAEL 2 5% ET 5 Z &3y Tl &l L=,

e. a~d M 4 DORERDEE
EU-RAR (2007) i%, Sharpe & (1995) . Ashby & (1997) . TNO NaFRI (1998)
J Y Bayer AG (1998) @R (EFtda~d OFRAETFMERE) X, &L LT,
TR O AL AR IE R AR IE EE D BBP IR B SN T v MIBW T, WEm o
AR RICEEIIBIERENRNZ EEZRL TS E LTS,
AREMFHA S L LT, Sharpe & (1995). Ashby & (1997). TNO NaFRI
(1998) KX Bayer AG (1998) |2 X v @S-~ v M BBP #{KH &H 5
(0.06~0.80 mg/kg KEH/H) L7=—#HORBROMEFIZONT,
(DSharpe © (1995) DOFRERIZIB VN TERD L L7 W EM O K E & O K O 1
PEAEROWD AT R E T 20 RETHD Z &
@TNO NaFRI (1998) OiBRIZEB VTR LI REMDOAEMKL 1~4 B O H
O¥ME BT R & T 20 ARRETH D Z &
®Ashby & (1997) DB K O Bayer AG (1998) d#ERIZIHV T, Sharpe H
(1995) DkBR K& T TNO NaFRI (1998) OFERDOFHMENRD S /e 7z
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e

225, Sharpe 5 (1995) ORERIZEBWTRD Sz BB ORI EE O KO
K1 PFEAEBOWDIE 0N TNO NaFRI (1998) OiBRIZEW Trdsd b= R Ew
D% 1~4 HORELEROEM%Z, BBP O REMW)~D 28 L4 2 O 1 LR 5 &
Ez2l, £z, ERRO 4 SOREBRIFM ORI A ThREAENIEF IR EE
ENTWBZ %G, Zhb0RERO NOAEL 2R &4 2 Z & I3Ey cidan
CHIBT LT, LN T, it 4 0BG R 4 TDI OFERME LTHWS

T LT & LT,

OGHERFEESESRR (DY X, Hik6~18 8. £0O)

NTP-CERHR (2003) (Z X#uiX. Monsanto (1978) 7% New Zealand white 7
X (AERME, 258 17 DC) 2 AW 7238w aER (Segment IT) 23 L T\ %,
BBP (0. 3.0 (8 10 mg/kg (KE/H. 5 F 2 HFEAAY) 2R 6~18 HIC
OGS, IR 29 BRI &I,

Z ORGSR, HEMWEMEITEERD T BRI OWTIIAE, 24 K AEFEA~D
%@\&QﬂﬁﬁbkﬂﬁwﬂﬁU_WM&Uﬁﬁﬁﬁﬂﬁgéﬂf\%i%ﬁ

TR Loz,

AHFEMFHAES L LTiE, NOAEL 2 ET 572D E R MR BT — & 0
FL# 2372 <. NOAEL OHEICET o5tdl e 22 L nh . Ao NOAEL %
RIET DT LT TV &I L7,

<5E>
ORESHEICET IBREEZAZORFA (T v b 1EIR6~15 A XIXIEIR6~20 B,
sEml#ED)

Piersma & (2000) i%. Harlan Cpb-WU 7 v b (& L7z, £58F 10 PC)
(2, 10 F&® BBP (0, 270, 350, 450, 580, 750, 970, 1,250, 1,600 K T} 2,100
mg/kg (RHE/H) Z4Ti 6~15 H X34z 6~20 HIZs@fE OG- L, 4k 21 H
L, R LU, BB EORROHENIGT —X & F~—27 K—RAk
ZAWTHT L, = FARA » Mgl R 2 & (CEDS) 2R ML, =
RRA b DGRBS A4 X (CESY) (FFEH HITE > T 1~20%IZ%E ST,

35 EU-RAR (2007) % O* Piersma & (1999) (RIVM Report no. 650040 001) (2, AFERDO~
VI —0 R—=ADOZELE M EFMT B 72 DI B e R T — X OFLEN R Te s, B
ZL45,

36 R AR ZEH & (critical effect dose : CED) 13X F~—2 F—AZ (benchmark dose :
BMD) & [FlE,

37 R X (critical effect size : CES) Z_XF~—27 L AR A (benchmark
response : BMR) & [AlE,

73



WENL LN RARA > MZHOW T, CES X' CED %% II1-24 |2~ 7 (3
F D OHIE

EF 51X, BBPIC X218 - IRIREMIIERE B E I N HEIZER TR
WHETRDOND Z b, BBP I3IFF RN - IR HEEIE TH D L EE5 L,
KR BIEON U F~v—27 F—2 (WHEEHED 90%E XM O TIRE) %k
BN B O 1%z 3-5< 95 mg/kg (RE/H &3l L 7=,

NTP-CERHR (2003) TlE, E&ONHEM L7 s FEOBIROT L RARA |k

(WL, RRERER, 25 13 WA, KB ONME R L OGRS R O &
&) 1ZBI9 % CED 122\ T, BEMZE S MosER) &k E L7z NOAEL &
FRRED, HALATENLV bEVWHETH 7L LTV D,

EU-RAR (2007) TiE. F#E1#%® NOAEL % 450 mg/kg (KE/H (AE4E 6~20
HO#EH) O 580 mg/kg IRE/H (WE4E 6~15 HOFeh) & L., [EED NOAEL
% 270 mg/kg IRE/H  (AEHR 6~20 A O 45) O350 mg/kg (AE/H (AEIE 6~
15 HoxE) L LT3,

= 111-24 S bREBEEABOBRFERHE RNVFIY—9Y F—X)
(Piersma et al. 2000)
CED? (mg/kg A/

a) CED?(mg/kg A&/ H)
S AR EHIREZE
Far CESV
(bThE 6~15 H) (bTWE 6~20 H)
90%15 48 90%(E#H
SHEE HEE
X ] [X [
< FE@Eh >
VIRE (FHIEfE) 3 5% 1500 1143-1967 1036 725-1333
iR RS 5% 601 493-740 318 284-359
T HTF PCoA™ &M 20% 1440 981-2348 90 77-99
T Iy ALT #& 20% (4229)%* 457 248-699
T i AST 7% 20% 749 562-NA 749 562-NA
T R FE o 5% 630 420-844 360 244-478
T g BT S E
- moderate 162 27-343 560 282-928
HEY M&E
<JBIE >
T SR I D F A
1% 199 171-231 199 171-231
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| BB AR 5% 463 415-512 463 415-512
T4 13 WmENEh O

- 5% 211 182-254 171 145-206
[RGEJ2L0A S i
- 1% 251 153-433 163 95-280
5.'&_{
L e V2 o> K B AR 5t o
- 5% (600) ** 172 126-271
=

® PCoA=/3L AL CoA A & —F
R BT DITAE T AW O A e (irrelevant) T4 & LTV 5,
1) R EY 4 X (critical effect size : CES) IV F~—27 L AR R
(benchmark response : BMR) & [AlE,
2) S & (critical effect dose : CED) |Z-X>F~—2 F—2Z (benchmark
dose : BMD) & [AlE,
3) MRITAREZ £ LAWK E

<5E">
MEAERTRESERE (v b, TR 14 B~41%. @HEO)

Ahmad & (2014) (X, 7 v 7 v b (GHRME, &8f 6 ULl ) (TUE)R 14 H
235554 E T BBP (0, 4. 20 %1100 mg/kg A/ H ., o— MICIRAR. <k FREE
X — G5 TR E) ZmElR DG L, R Z 4% 75 HICE &L T
HIfR L7z,

REMIZ BT, 20 mg/kg REE/H LI EO# 55 THENR 21 H OREHEINE O
b 4 mglkg (RE/B UL OB GRETHIRMIM OIER DS A Hive, £, HEORHE)
PIZFN T, 100 mglkg RE/ H & 55T 28, K HEERORD . K18
R R E RO ML NMET T A b AT 0 REOK T (A . 20 mg/kg &
H/H UL EORGRETAR 75 H OREIKE, 4 mg/kg K&/ H UL Lo GHETER
1 HEO 21 H OEREBRES A Sz (REW & RS & b IZFER G O X HREE L
WRTHEEDHY),

AR THOLIIZFTRIZOWNT, UFOBHEIC LY, REMFHAES & LT,
BIHEESClE, BBP & 512 L 28 U CEMERMICHHAT D 2 LR % 2 7=,
OARBRTHEA LT v bORK, REMW) O PLEE QNS FREE R O 5 RED R

T OICEIZ BT Htd N e <. TN RBOEROERNZ L2 &,
QEFEM DR E O EHE-CIEA B2 & O F#mEICET 57 — % RO R

38 KRB CTHEM L7277 v FORHE, REMW OICE KL CREMW DI T 5 itk e v
ZLplnb, BE LT D,
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DT —H T HE#EN <. £, 4mgkg (AE/H & W H{KHE T EREORT
RN LNFHICET 2 ERN 2N L Y RERBROITANIC LB AR FmRN
RELTWSHZ &,

Q@HIRE R TAT LIS OFRERIZIB VT, 750 mg/kg K/ H O & H & T b IEIR
Mt 2813580 b, £2, Wi (AR ~BERLEF) OIREKEIZ
DUV TIE 100 mgkg RE/H U EOEHE TOAHREINTEY, ARBRICE
WTCRBRDOFTADNRO bNTEHREE RES B> TNDH T &,

<5EY>
BRI RTIVEOIEICK DHMEERRIC T 2HESHOLLERR (T
b. MR 14 H~4%% 3 B, &%#F0O)

Gray & (2000) (%, SD 7 v b+ (iEiRiME, &8 5~10 L) (2B C, DEHP,
BBP. DINP, DEP. DMP %7 L 7 ¥ Ly = F L~F /L (DEHT) 40 (0,
750 mg/kg IREE/H, 22— ISR 2400k 14 B2 64 % 3 B £ Coilik o4&
L, ,i7 v Fa P AERIC L DM ~DREBIZ O\ T 7 X VB AT VSH 6
DO Z1T o7z, BRI SE, BHEREIZOWT AGD OWIE (2 Hiim) .
SN OFLEROBIZS (13 Bilp) . @ oBE0EIES (FEILkEH) S521iT-o7-, —HoO
HERE 2 2 A SE 3 Hilin CT& &% L, FEREOEERIE &K OYRBHRR A 21T -
7oo MM 3~5 HE XX 4A~T D HAETER&Z L, AT 72,

BBP &2 TORGEIZEWNT, o EWEEIIBE I o T,
BBP } O DEHP # G- 0 iy Tld, HARFOEREORE, 2 HliDOEREED
&M, AGD %fE, FLEmERROM (DINP 858 LN K OAEFEZR ORI
XD RFERRARSEEOBMMAEE SN, HRicks VT, BBP & DEHP #¢
BEETIE, 7 Fa RS E R ORI (XA, JRiE TR, KEE, 1K
MIETSZR, R, KR LIRS, FEREOWMKITE. HE NEAR, /NR
B MR OREEER O RAR) DA bivTe FHREE 0% 2% LT, BBP
5L 84%, DEHP #5-#1% 82%. DINP #5-#1% 8%), £7-. BBP KT
DEHP # 58 Clx, FLEGEFRFE O (DINP £ 58 H800) . WO, AT
51 - B IAR (LABC) . f%E (W U —aate,) . ERIRIIER, BEEED
KR RO RO 22 DTz,

#3# 5%, BBP, DEHP } O DINP (322 b &¥7-23, DEHT,
DEP }. (* DMP |%[fl UHE CEEL 5 2 /2y~ 7-& L, DEHP & BBP iZ[RZ0D
N EH L TWDHA, DINP (Z—HIEEDMED - 7 & LTV b,

ORFTE DEMFRIEIC OV T T XNV AT VDI ARG LI TH 5720, 5 &
ERAE
40 JHZ TIL DOTP Lt s iL TV %,
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<BE">
BT/ IXTILREMIC K D2RESMHRER
FIZT7 v MZBWT, BBP OREMTH 5 2 FFEHOE ) = A7 /LK, MBzP &
Y MBP [Z2W T, BAEFBENTHROLNTND, T OERCh LT
AR 11-25 (MBzP) & UER I11-26 (MBP) (27”7,
BBP Of##n (MBzP }x O MBP) %Z# 45 L7ssAmtiiRicsnwTha bk
BT RAZ DWW T, BBP 285 L2 AR CA L - mhp i & T
FEBEDBEWT R oo Tz,

4z boRERIL, BBP O ARG LB TH L Z &, REmIc >V TidaEtalbi
(CBWTEILEWREL LTGHish s Z & KUREY (MBzP X' MBP) z#5-L
TeRBRIZ BN TH B AL MERT RAZ DWW T BBP OFMERT L & bR TR DIV T A 5
N T=Z L b RIS 2B OEZEIIAE L Z L, BELT D,
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= I11-25 MBzP Ik 5 HLEEM

bt

Enik)

&5

y ) P 51 ] Pehd (mglkg (RE/H) K OFEMERT A Sk
(&) (VT4 T
MBzP Wistar 7 v k s | GD 7~15 | 500 : SERICHRRIN S NG5O, —K24720 O% | Ema et al.
(0. 250, 313, (10~14 JL/Rf) & IR OFEC R R DN, —E 4720 OALERR R DK 1996a
375, 438 K b

500 mg/kg {AH
/H)

438 DL I - —[EY 72 0 OFRBZIBEIE ORI, Ja ok
HARE () . SMHA OB (FicnEZR, 438
mg/kg (KE/H B GREDO HHE)

375 DL L JRIROREAE () . NEFIEORM (I
B RILE, BERAE)

313 LU L« B G- HIH R o RS O IR E IO . B
A OHININ (FIZEHE, BHEX O E OIEE)

250 UL L ¢ & 5-HIR S o RE) OB EE & DR

ONTP-CERHR (2003) 1%, f@#h#ic> T, LOAEL %
BEEOKTICH-SE 250 mgkg AE/H &K L Tuw
5, Fio. BEFIED LOAEL 2 BHAE OIS
% 313 mg/kg KH/H. NOAEL % 250 mg/kg AH/H &
LT3,

OEU-RAR (2007) %, ###® LOAEL # B E&DIKT
(25 % 250 mg/kg (KH/H | LE O NOAEL % 77/
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DN 250 mg/kg KE/H & LT\ 5,

MBzP

(0. 375, 500

KON 625 mglkg
{KE/H)

(0. 250,
375, 500 KO
625 mg/kg R

/H)

Wistar & v b
(11~15 PL/#f)

Wistar ¥ v k
(10~12 PT/Ef)

g il
N

GD 7~9

GD 10~12

625 : FERICHIR S 7= @R OB, —EY 72 v Dk
IR OFE T IR Ve o, — R824 72 0 DATFRE R E D
b

500 LA I+ =7 © OB RBEIE O, ROk
HARE ()

500 : NEBETZ O8I (& FHykiE)

375 UL b REM OREBINE LK OB O . FEY
DG L FEEEL R ARERMNEOWML (375,
625mg/kg KH/H K GEREOLHE) . fa L OREIKAE

(M) . BRI OHEM (FICHFELOWE Ol A KO
KHR) (375, 625mg/kg K/ H & HHEOAHAE)

625 : SERIZMRIN ST MEER DN, BBV O B AR AE
(1)

500 UL I : REEWM) OREIGINE DR, —E 47 ) O
IR OBE L R VB D3N, — 82472 V) DA RZ IR S
DM, —MEY472 0 AR IEEOWD . IR OKREK
filr ()

250 LI I - REEMY O LT 1 E R A BR < REBINEO
Y (250, 500, 625 mglkg K/ HHERECTHE) .
B DIEAH F DD
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Wistar 7 v k Fifil | GD 13~15 | 500 VA F : REEWM OREEINEORED . 22 mRIN S

(10~17 PT/#E) i H TR DO, — 720 ORI K OBET IR D1
Iy —EN 70 OERBIB RO, —E5720 D
ATERG A DA

500 : AMBAHTZ ORI (02

375 LI b B A RO (Mg o8 OfE)

250 LA b REMIOZIE L EE 2 bR < RER & O
J . REENY) O TR AR S

MBzP Wistar 7 » hk s | GD15~17 | 375 : BRVARE OKAE () Ema et al.
(0. 167, 250 (16 VT/#E) &0 250 UL L . REEM O MG LT 78 B E A bR < REHEME D 2003
J2 ¥ 375 mg/kg W, FER T REAREORERR AL OB, 15 ESEE R B
{KE/H) FEBEOIIN, KRR > AGD B

167 LI L REEMW ORI & M OEEF & D)

OEU-RAR (2007) 1%, f#Ei#® LOAEL % EEf & & UMK
EIINRE OB ICHESNT 167 me/kg KE/H & L, J2Hh
¥ NOAEL % ., 375 mg/kg K&/ H 5 TR Bl
JIR IR AR BRI E O, 250 me/kg A5/ H #5-5E TH8
DIVIAE R T RO &L Y AGD FiffiHI2 S & | 250
mg/kg (KE/HE LTS (JREFED LBV FEH),

MBzP OF1 ~ W % BATA] GD 8 1,380 : REEMOIKEEEME DR (GD8~GDY9). —i84 | Saillenfait
(0. 230, (15~19 VL/Ef) & 1 720 OFERBIEISRIEEIN, — 82472 0 ORI R 1Y et al. 2003
460, 920 K ® GD18Z#] | N, FLFIEASE K OV S R HE XTI b3 A S 7= B IR




1,380 mg/kg & i BoEm (FEEOLHER L)

) 920 LAk : BEMWIORET (FEEDRHEAR L), ArEkE
B ORI RIS AN (AEZORHER L), i
PHSH AN 32 B V- IR R o (B EEOFE#7Z L)

MBzP SD 7 v b HA[H] GD 10 1,380 : RFEWMW ORE M E D) (GD10~GD11)
(0. 230, (9~13 PL/#E) & 920 LI E : REM O (FEEOHEH L)
460, 920 K GD21 1z
1,380 mg/kg & T
)
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F I11-26 MBPICKk HHAEFHM

W ER e EL7] B 5 e
\ - i R Ul BHE (mgkg (AE/H) KOFEMERTA STHR
(B 5-8%) (=40 J5ik
MBP Wistar 7 v R | GD 7~15 | 625 : SERIZIBIRIN S v- EE o Ema et al.
(0. 250. 500 (11~15 PL/Ef) s 500 UL &« REEMW ORESINE R OYEEFE O T, —EY 1995a
KO 625 mglkg GD20 iz 720 ORI e OFE T IE IR O, —E47-0 05
KE/H) R IR EOHEM, —EY47- 0 ORI DM

Do RIBAREORAD (M) . BIEHE (DHR) Of
i
500 : BIRETE (FHEOBE K ORIE, BRILE) o8
250 : AETFRRIR oML (E 7 ) o (250 mg/kg R E/
HDOHAE)

ONTP-CERHR (2003) 1%, RE#IZOWC, (KEBM
OIS & MBP @ LOAEL % 500 mg/kg 4/
H. NOAEL # 250 mg/kg {A&E/H & L7z, £7. MBP
DOFAERFIEIZOWTIE, BRI CEOHM, RITEED
T, SMES K& OViEA& 37 TE O HEINSE ONT PIBZE 22 oo i
#-3% LOAEL % 500 mg/kg /K5 /H, NOAEL % 250
mg/kg RE/H &CHl L 7=,

OEU-RAR (2007) %, 500 mg/kg A& ®E/H LI ETRD 5
T BB OB & K OMRE BN B ORI, BRI, FE
UL O824 72 © D& RS IR R OB INE NS AF
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EORINZ S &, MBP OREM K IEEMWIC T 5
NOAEL % 250 mg/kg fA#/H & LT\ 5,

MBP Wistar 7 » b ghifil] | GD 7~9 | 750 : MY 7= 0 OELFIR IR ORI Ema et al.
(0. 500, 625 (10~15 PL/E¥) &0 625 UL & - REMW OREIEINEORD . —EY47- 0 OFIR 1996b
2 ¥ 750 mg/kg BIRISEORIN, SRTAE OB
{KE/H) 500 L | : REM OBEEE ORI, IRVREOMKME (H
1) BRATE ORI (FIZSEHHEOR A K OKIR)
|GD 10~12 | 750 : 5227 FEIL S RSO BN, AR KO
(M)
625 LI E : REM O R E N E K OB &R, —EY4
720 OFERGMIERFOHM, —IEY47- 0 OEFRIE
B oW
500 : GV ARE OME ()
- TR
| GD 13~15 | 750 : 2l S A fs o
625 DL b - —RE4 7= 0 OELFIR R ORI SN A O
m (FCnHER) , BHRFEOSEM (GEICEos o
)
500 Lk : REEM) O IREHIINE R OB & O, — Y
72 0 O RE MR =R DN
MBP Wistar-King A gl | GD 15~18 | 1,000 : GD20 O EBESES /M EEREOH M, PND30~40 | Imajima et
(0 1300 (WKA) 7> b | #RH DIFRRE RO (AL 84.6%, *FHEE 0%) al. 1997
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mg/H : 0 KT}
%9 1,000 mg/kg

(INEVASRVEEN
=i et 4)
MBP Wistar 7 » b gl | GD15~17 | 750 : REMW) OEBERE ORI Ir AR EOMME  (HEME) Ema and
(0. 250, 500 (16 PL/BF) &1 500 LA L& REEM) OREISINERAD . —E2472 0 ORI | Miyawaki
J Y 750 mglkg FOBETIRIBE O, —E4 720 OFRBEIBRIRED 2001
{KEH/A B, —REY 7 0 OELERR R DD
250 LU_L : KSR TR 2 ORER T o8N, KB
AGD %fis
MBP Wistar-King A 7 | 5l GD7~ 1,000 : GD11~14 &KX GD15~18 52 H 1 5 GD20 Shono
(0 K& T*300 v bk & | 10, GD11 DB R OSSR M BB O, MBP #5800 | et al. 2000
mg/H : 0 K} (2~6 IE/HE) ~14, X PIZRBITDRERANT A AT r Vv EREORT
%9 1,000 mg/kg X GD15~
(INVASR R 18
*FHREEIL GD7
~18 12 2 F
Beh)
MBP Wistar-King A 7 | 3] | GD15~17 | 250 LA_E : GD20 ORRIRIZI 1T 2 IEbeSaEE/AE B M ERE > | Shono and
(0, 125, v B &N Hn, PND60~70 (Z35(F 5 FEKAFR e FREA 4 | Suita 2003
250, 500 & ¥ (10 DT/#E)
1,000 mg/kg A&
H/H)
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MBP OF1 v 7 % HA[A] GD 8 1,200 : —f8Y4 7= v OB IRIKER D Saillenfait
(0. 200, (20~23 JL/Rf) & H 800 LA F : ALFHPASH K OV KRR U RIR (b3 A D7 | et al. 2003
400, 800 J X GD18 (i | MYk (FEAOTHEZ2 L)
1,200 mg/kg & i 800 : RIENM DI (FHEZEDFTH2 L)
) 400 UL L BEMOREINEORY (GD9~GD18), —
B2 7= 0 OAELERR REQRAD . — 272 OBFRZIIE K
SR, — 2472 0 DI RN
200 UL E : AR VB OV IR RS £ SN (R EZED
FhEiZe L), MRE A SN A LRI (F
BAOTH L)
"""" MBP | SDZv bk | EE | GD10 | #MESIRAL
(0, 400, 800 (11~13 /&) &1
21,200 GD21 (2]
mg/kg ) T
MBP SD 7 v b JREE | GD15~18 | 766.2 : GD19 DR VI 351 2 [ ot S ks B TR R FfE D 4 Shono et
(0 X UMkt (10 PT/#f) . GD19 OREVRICE T 5 Insl-3 O mRNA ZE Bl & al. 2005
R 1% : b PND60 |28 DR 5 FREA42
766.2 mg/kg 1A
#H/H)
MBP SD 7 v k g | GD15~18 | (MBP % £t 5 L= fEHfu ) B D -l M O 5 5 Kai et al.
(0 %1500 (4 PT/E$) | PNDOO (2 IEH 7e i B FRe & 7R U 7o 1 % R G- & 23 2005
mg/kg (KH/ S, MEDIEIRRZTH~Tz, ZOHk, 2L OREOREE
H) HRELHT,)
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500 : K5 NS IE R 7p i 50 & Al & 7= R4 G-t o 4
IEROIK T, BHEIC T HEO RS B O A B B
S B EOFREMAB A 27 O T

SD 7 v bk sl | GD15~18 | 500 : H/EROREENT 2 b 2T v R E OKE
(6~8 VL/#E) &
MBP ~—Ftkv | R T~15 | 500 : FFER DI K ORISR L 523 McKinnell
(0 X T* 500 W O RFEY) et al. 2009
mg/kg {KH/ (R e RS '3
H) H. (9 L)
E#ARD
ARELY/l
X4 % 14
H % 5-
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<BE>

QHEE - RESHOERAKFE. TOMOMER

a. MEMABHRRICHT HIEZERE (Sy b, BIR14B~4%% 3 8. EHE
m

Parks & (1999) (%, SD 7 v I (L oFt#/2 L) (2. BBP Xi%X DEHP
(0 ¥ 750 mg/kg RE/H, a2— W) 2R 14 H04% 3 H
£ ComlRE OG- oA R A FE i U7, A% 2 B, IREM O AGD,
WHREBEL T A M AT U pEAE (ex vivo) DHIE ST,

1% 2 HORBRERL N AGD X BBP ;O DEHP & 5-# CAHZ IR
L7=, % 13 B oddm&EsE=RiZ. BBP X () DEHP & 58 CHEIZHEML
77 T ABMATOUEANTDEHP HERECTKT LT,

EHEDIT. ZNO0mT v R 7 URIERIZ RIEDO T 47 ¢ v eflilaiz
BUOAT Yy Fa v EADKTICLDFEEMERH Y FEENEE O 7 2 v
et 2T VERBEDENEGR CHDHZ L AREB LTINS EEBELTND,

b. AEHRAEANDHERFEAZROZIVR (T b, FiR 14~21 H. &%
#0)

Sumner & (2009) (L. CD 7 v ~ (dLHRME, 8L 3 L) ([ZBWT, T
R a7 ARFRINE AN B 7= D4R 14~21 BiZ, BBP (0, 25 &K 750
mg/kg KE/H) ZMEIEO#EEGE L, A X R I 7 22F0HL T, Hnlz
2 & AT O A B L OO BEAfR 25 L7z, &5 47z BBP &5
BE LT, BEMICEBEHERTLIZENMLN TS HE (750 mg/kg K
H/H) MR INETICEEZFRTHZ ENRIN TV W E (25 mglkg
(KE/R) BDHWSHZ, R 7 i, iR 18 B (BEHM) MOVE#E 21
H ORENMIE ONZ A% 25 HOREMW G 24 RE O, INE STz, 1RE)
MINZR T, RE, AGD &5l S e,

ZDFER. 750 mglkg R/ H & 58 Cl3k R iLimEs%E (6/6 L), FLEE
HF% (3/6 UL) . AGD #iffE (6/6 VL), &5 LAROEH I XX O K1 (6/6
VC) . FEZEXRIE (6/6 L), RISZAROKIEXIIEE (2/6 V8) | FEHOKIE XX
T (4/6 I8) | PR3 (1/6 VT) K UMk & O 53 i) XA o0 R 48 (3/6 L)

2 g~g (ILLFOHEHBIZLVESE LT D,
a : BBP OfEHEF 2t LI-RBRCh 25720,
b : %&8E 3 VL & EBWE D T2 9,
c: AR NFLIRA~DEED L TH Y | EFEIE A TR AV 2 I LR
L LiE T\ b7,
d~g: 1. PiT7 v Fa A AEE%ICHOWT, in vitroi RO L B = — k72 & D1
HErELHOTLDOTHDLIZD,
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vy

NRO LN (FEZEOHEZ: L), 25 mgkg KRE/HBEGRECIIMERIZ4
BEECEN A B (9/16 PU) . FldmiEsk (7/16 ) KOV 21 HO AGD %
fiE (2/16 ) MR BN (AEZEOLHER L), A% 26 HD AGD 134
BE L RI%TH o 7o, MERITITA B2 FT IR B AL Do 7o, B Cof BEEE)
X BBP ICBFTE SN HEMWINOINESNZIRO A X Re 2 7 A%, K
PEICEIICBE L TR 2 82— BoR LT, IR FED 3 H#% TE 2,
PRI ONRMEA LG ORI 7 1 7 4 — VT, B R & X d & &0 BBP
ARG LT RE CERENRO b, BEICBWTH, R &R O
o, XHREE, A ERUTEHEREOM., MENIE SNV IREMY & A
BHERENBEINZ R E O T, ZERALNT,

c. FLIRFZFIIR T HEERE (T v b, 1R 10~ RFHFED)
Moral & (2011) (%, CD (SD) 7 v b~ (i8R, 44 10 L) (2, BBP
(120 X ¥ 500 mg/kg (RE/H , XTHRBEX T ) 2404 10 B o000 E C
SRR 05 B AT o 72, MEDEEMIE, 21, 35, 50 KT 100 H i
TRBH SN, EHIEAL Y BrdU (RA(ETAFT U r) ORVIA
F IR, LR OB R OHRIE S T ST, o, v~/ 7 m T LA
KLY 7 s A4 5 RT-PCR i EAR Y 2 Z—B#HNIG) & AV izEs 1
FEBUAT DM T T,

ZORER, BAEN CEM O OAEREBIENBIZE I N, AROEREIZS
Wi, EAERROEHERET 21 BEORMILE OO, & HERE
T 35 HlDOIREIARZZL O DO BINMBH BTz (p<0.05), F 7=, HAFHFEEL
WIZOWTIE, EHAEFOAIREE T 35 HE O R IFEIRZEE (terminal end
buds). 100 HEORMFLAE . 100 HEmD 1 B/ NEIZIS 1T 2 HEFE D O b=
D, XMEH L THEICEP ST, S BIT, B REENT ORESE. BBP
ICRFBINTT v FOARTIB W TEE FRBBRUCITH B A e 21k
NIBI, BEL~IZEBILD B - T8I 1%, BEED T TV —Ofric k-
THRIERRE, Ml 7T niE, L Ok, UIARFHCERT 5 2 &2
ENTE,

d. ;i7 > ROy UER
HpE % Nz in vitro REBRIZEB W T, BBP X7 v R UHRIEH 2R S
RVIS, BT R S URIER A RO Z E SRR STV D,
Ty Ru b UK E (AR) [T A A S A RS SRRV T, BBP
Xt FO AR L THWEEHEEZ R L, 7 A AT OB b AR ~DfE
&% 50%FHFET 5 BBP IR (ICs0) 1L 9.3X10° M (f£#E 5 2004) . BBP
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Dt FARIZXTDHEGMEIZ5.0X1010M DYk Kus A kA7 1 (DHT)
DOF) 1/11,000 (FExHEATREE 0.00905%) (HNZATBOEAN B FEAMR T
ks LFEER S IEMt s X7 & (CHRIP) ) Th-oTz,

KM X R 2 W2 LR — 2 —Bn B Tld, BBP (Xt F AR /T L
TR GEIEME A2 R & 20y, DHT ICX D e b AR 240 L7=8n GG ME 2 I L
7= (Sohoni and Sumpter 1998),

Fx A =—ANLRE—Of iz HEFRMINZ Ve L AR — 2 —8n il
B ClX. BBP (X 1.0X10*M T AR % L7 BIEM AR S 2203, sl &
TDHT 2L % AR 241 L8 EyEME 2 L, 5X1010M @ DHT (2 L%
R GIEMEZ 50%801 3% BBP 2E (ICs0) X 1.0X10¢ METh o7 (&
D 2004), b O EEEMI AL AV L AR — 2 =B n 1R T,
BBP iZt b AR Z#9 L2 BHEREREIEME A2 R S 20, @A E T DHT (2
L5t MAR Z0 L7 BIEMEZMHI L, 5.0X101°M @ DHT |2 L D #5%5
TEMEZ 50% #0135 BBP IR (ICs0) 1% 1.01X104M Tdh -7z (Christen
et al. 2010),

F7-. Rider 5 (2009) ® L v =—TlX, in vitro X\ ex vivo A 1 =X
LFBRICIB W T, BBP X, lRIEREHE DT X h A7 v U PEAKT R insl-3 (o
AU URRARNE-3) O mRNAFH L ~NLVORTZ5 SR IFEMEL
TW2% (BBP REORHE L13),

WM T v P2 WA= a =T —RBRICBWT, Hi7 v ey
VHEVER R 3 53 (CHRIP, CERI - NITE 2007a) &Hi7 > Ku /s
VERERITRE D bivZe o7 & 585 (Lee and Koo 2007) 3% 5,

A - FAEFMERBRICEB VT, BBP X7 v O T > RaF U ARGFR 7088
B ORESCHMICHEE 5.2 5 Z LIVRINTW D, BRI EHEREZ N L
T BBP % L2 MED REMIC G R A (Tyl et al. 2004, Gray 2000) .
KT A4 (Gray 2000, Tyletal. 2004) . ¥58 FIATEATR4 (Tyl et al.
2004 | FRIFFEEHEA 2003, Aso et al. 2005, Gray 2000) . AEHEH KA
42 (Gray 2000) . A5 ERE OAFE (Tyl et al. 2004, Gray 2000) . AGD
e (RRIEPESEE 2003, Aso et al. 2005, Nagao et al. 2000, Tyl et al.
2004 . Gray 2000, Parksetal. 1999). FLEEFLEGDOEFE (Tyl et al. 2004,
Gray 2000, Parks et al. 1999) | ©l /7B IE | R 720080 (Tyl et al. 2004) .
mHs 2 F 270 EBEOKT (Nagao et al. 2000), FEHETHT A F AT

43 Howdeshell, Rider & (2008b) (%, BBP (0, 100, 300, 600, 900 mg/kg {&
#H/H) % SD 7 v MIAHHR 8~18 BHITHEHIFRE N H& 5 LcaBriciks T, 300
mg/kg (KE/H UL EOR G CTHERIEREOT A b AT v UFEA RN LTz & #H
HLTCW5 (Howdeshell et al.2008b),
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o UEADIET (Howdeshell et al. 2008b) 3380 b TW 5, IFET
MZxtd % MBP O#5- T8 HANITERKERIEO 5T 5 (Imajima
etal. 1997), Z® X 572 BBP ®#17 > Fu 7 U #4EM 1L DEHP & U DBP
XD D LUl TWD,

Howdeshell & (2008a) O L v = —Tix, HAERIIZTZ X /LB AT VT
BB INTIHET v MRIERDOT A7 4 » il T, BEOMEITHE 2T A b
271y K Winsl-8 OEADEAD L, R/VE 2 LV O T 23R FIETE AL
e, FERER, JRE TR E, HAEROAMME O EEELDH E LT
L, pB. XTI AT T, 2L AT o — EkIcB 595 StAR 2,
AT a4 NESKIZBEE 9% P450sce, CYP17 OB R El 22 (b s+
HZENHBNTWDHELTWVD,

e. TR MOYUHRER

AfeZ N in vitro FBEBRIZEWT, BBP I35\ X b7 UARER %
R EDRHRESINTND,

T2 hu b o2 BZ R (ER) IZRT 2 BA 2 B2 s aaERIC kW T, BBP
I b, T A, Ty FMEO ERIZH L THWREEHEZ R L, ZORAEMEIT
T A M7V A— (E2) OF) 1/10,000 LLFTH -7 (Blair et al.2000,
Hashimoto et al.2000, Matthews et al.2000, Zacharewski et al.1998,
CHRIP),

b~ O Z BN & V2 LR — 2 — 8 5Bk (Zacharewski et
al. 1998, Itoh et al. 2000, Jobling et al. 1995) . #A#ax EEREZ VN2
—nA 7V v B (Hashimoto et al. 2000, Nishihara et al. 2000) &
WL R—Z —iEl5 B (Coldham et al. 1997, Harris et al. 1997) 125
W, BBPIZERZ S LTZHREIEME 2R LT,

TR hua s URE e MR A2 7o M iR EER I B T BBP
VM AR A o L7 (Harris et al. 1997, Jobling et al. 1995, Jones
et al. 1998, Korner et al. 1998, Soto et al. 1995, 1997) .

Zacharewski & (1998) %, UREEZHHH L7 SD 7 > ~ (£E 10L)
BBP (0. 20, 200 } O 2,000 mg/kg A#/H) % 4 HMRHIR ARG L+
LRI BN T, FRIBEEROE EEMIRO A3 2 228013500
Lol L HE L TWD, FHH 5, BBP L, invitroilBRIZIBWTH
WA ha 7 &2 v T3, In vivo TIETZ A ba 7P U KR EFHRE LR
Sz LTW5,

Moore (2000) O Lt =2—"TiX, 7 X NAIEY T AT /VIE in vivo DEZ <
DORERICBNTE2GHEENELDIHE T A b F U iEHE R L TR
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e, InvitroilBRICBWTRO LN 7 XNV AT VO T X b1
TUAEMEIE. B B XUTRERICT T A A L BEMEN e A LTV B,

f. TDOMORADBRNDIER

Zhao ©» (2010) X, in vitro TOMFE aNTF a1 R~DEEIZHOWNT,
Zv b ®11B-t FurF A7 uA FHKERESR 2 E%4 BBP IZHE L2
MoT=n, MBzP [3fHE L= L35 LT b, 72, Ghisari 6 (2009) X,
BBP O in vitro TOHRUIRIRAAE AAREMEIZOW T, BRIRFB AT S
BLUCHIET 57 v b FEEHRDO GHS Mz v 7= Bk (T-screen) (2
BT, BBP I3 AFHE L LA LT\ 5,

g BHETE

THANBET AT VT, BT R U RRIERR A BTV D LD BREE
fbE & L bic, HEREZ KT T AIEEEN R ST 5,

Z v MREHEEOT A N AT v U pEA (ex vivo) ZHET S 5 FHED 7
Z g 27 )L (BBP.DBP.DiBP, 7 # /L o~ F /L (DPP) &k O DEHP)
Z. SD 7 v FOIIR 8~18 HIZIRAW & L TRAKZ LG4 5 & HEHEINN
TRHERR RS DT A h AT v U EA (ex vivo) ODCRG EAE LC SR O AN
otz & DA (Howdeshell et al. 2008b) 28% %, £7-. SD 7 v b®
IR 14~18 HIZ BBP & DBP OEEMORKR O E-%21T 5 L HEV S D4
BEESE DB 50%LL_E DI CTH LT & O (Rider et al. 2009,
Howdeshell et al. 2008b) 73% 5,

IO ORBREERND, MEHA =X ANEE LT 7 X VERT AT VS
wRGYTHRET 5 &, AEEINNREZEENZO bzE LTS (Rider
et al. 2009, Howdeshell et al. 2008b),

Sharpe (2008) ® Lt =—Tl%. Howdeshell & (2008b) DO#BRIL. %
7 B VIR T AT VB TN 2 WV I DI WRETH L IREY TR
FEIERIC LV BRI D AT v A REEAMGI23 A4 U 5 rlRett 2 e LT
BO, BTy NRROT7 2 A B AT IVEREIZELY, HET a7 T NI

(male programming window) WIZ7 A AT v VRBENMITT5H &, 1
PEAEGEESE (disorder) MFFEINDHEEZEZOLNDHE LTS,

F£7-. Rider & (2010) 1%, 7 v b & HAWZREBRICI VT, HEEATEZRE
DOFAEINVER T 2 BT O B2 2L FMEOIREW % T8 NEEE T
52 IR0 RISHEME e TilZ EESRBEERANEO bR Lk,
2 DALE D A T3 = X LLVERERRUZ 3 h o & 3 R RE M 72 F SRR
EBNELHZ ExfEL TV D,
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ORRTBRRVESE - RE~NDZEDE LD
7 v P RO~ R & T AR w AR M O A m R RBR  E ST
WD, AEMRAERICE O T L LT RENIZ 26 ORERO 5 5
K LOAEL X O NOAEL I T D & E Y,

a REYMOLEEHRVERESS
(@Q)FaYneEEH
VWXX L7 v MZ BBP &5 L7ciBRICI W T, EHB A, A TR
. ET O, FREARE ORI, AEHMEORD . BEEORD . it
?ilt\ JFlEE &N, BiREEOHEMN, HiROMKE L (OE AMEERM
fass) . Mg+ TsIREL N TLREOIKT () MOM{EF T4IREOK T
() A B3z (NTP 1997a, TNO NaFRI 1993, Piersma et al. 1995,
TRIEPEZEE 2003, Aso et al. 2005, Nagao et al. 2000, Tyl et al. 2004,
Price et al. 1990, Fieldetal. 1989, Emaetal. 1990, Ema et al. 1992a,
Ema and Miyawaki 2002, Saillenfait et al. 2003),

(b) R DETEE

Z v MZ BBP 85 LIzikBrici T, HEMAENSE O3, BisiiR &
UHEH 1K) DlifgsE &R, BEOMBE (BHEEE, 7147 1>
b HEREIE R AE) | FE R BROFRRZE L (8 oRD | B PR sk
%), MyE+H FSHIRED EA (), iGH T A M AT g E (), *
HEEORD, NREEORD, iFT 70T 7 F U RED LA (M), &2
RBEROKT, ZHRROET M OERBEMBRBOEINN il AR
AFEEMERRICH T S F1 BlE Co A, HEEEORD ., FBEROMEE
b (RFEMRERED . FEEIES) . FREROL, R LEOEERE, H1
EEMEOR T, MyET LHIREOKRT (), +& EEOHIN M OERED
B MERD BTz (NTP 1997a, Piersma et al. 1995, #&#E2E4 2003,
Aso et al. 2005, Nagao et al. 2000, Tyl et al. 2004)

(c) HEN D LOAEL B TF NOAEL
HEIZHoOWT, & HIEV LOAEL X O NOAEL &5 7-di%, SD
7 v &AW TsRERE 0502 K& b A E R (Nagao et al.
2000) TH Y, FOHENY OMEREDFRRE, FO B 0O D B ikt xt & OMH
XTEBEOWN, FO BB ORED Mg FSH #iE D LR F1EEW) OLED
B REAR T ORI QNS F1 BB O I O B Al 5 B OB S & |
LOAEL 7% 100 mg/kg /5 %/H . NOAEL 7% 20 mg/kg K&/ H T 7=,
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F o, BlEMWOEREREIC DWW T, I HIEV LOAEL K& O NOAEL 7355
NeDlL, SD 7 v M & HWCiREE 512 X 5 ZHARAHEMERER (Tyl et
al. 2004) ThH V., F1 BEWMDORZEERDOIK T, ZHEOKT, FIREDHH
DR OHAEREE VS O I 5% . LOAEL 7% 750 mg/kg {AH/H .
NOAEL 7% 250 mg/kg RE#E/H Th -7,

b. REMIDREESFM
(@QREERUVBRREDARF. RERUVERERRICHT HEE
~ 7 AKOT v b ORMEIC BBP 285 LB\ T, 2Rk

I, ARBIRERIC X 245 BB OB, BIROKEKE, BIROZR -
A O (ZE  mRERENE, A - B Ola I RE, W oEE
O, HER, MRREAEAN RS, BERILRE) . B AGD % & U5
FERN A BT (Price et al.1990, Field et al. 1989, Ema et al. 1990,
Ema et al. 1992a, Ema and Miyawaki 2002, Saillenfait et al. 2003,
Ema et al. 1995b),

b)) REMOHERNOERRAETOER. RERUVAEBERRICHT HEE
7 v b OZBERTD B IEIR K ORI 23T T BBP &5 L 72iBRiz
BWT, HABREFAROET (HAER 1~6 A), (REMEME (HAERD OB
FLRFE T) . B> AGD & (MAER G HAER 4 BET), #o AGD #
o, RSB - KB LAREEORD RO RO | g+ FSH R
OIET () . MiFH TsiREOIET (M) . EOAIHIRROGHOMEM (K
WY A XD E) . MEOFLIA - FLgmiE iR, R o BT M OVEBH H B E 7S
F 517z (TNO NaFRI 1993, Piersma et al. 1995, f#pEZF% 2003,
Aso et al. 2005, Nagao et al. 2000, Tyl et al. 2004)

(c) 'RE¥ D LOAEL K TF NOAEL

REIZHOWT, & HIEV LOAEL O NOAEL &6 7=di%, SD
7 v b EAWERERE 0S5 KD AR (Nagao et al.
2000) TH Y. MEED F1 WKEW O HAERMKEOKAE L O F1 WE Ol
D IMIFH Ts IEE OIK T IZH-S %, LOAEL 7 100 mg/kg K5/ H ., NOAEL
25 20 mg/kg REH/H ThH o7,

Nagao © (2000) OBk &R U LOAEL 36701, SD 7 v b &
FD Tl 0 & 50 &k o AR R (R EEZEE 2003, Aso et
al. 2005) TH V. F1 WEWOREOKEIKE, F1 REMWOMED AGD H1
K ONF2 REM oD AGD fEifEIC S % | LOAEL WARBR ORIKHET
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&5 100 mg/kg KEH/H ThH - 7=,

Nagao © (2000) OREROKIZILV NOAEL G570k, SD 7 v
k& W REER 512 & 5 AR RER (Tyl et al. 2004) TH Y |
F1 X O F2 WRE#W o iEo HARE AGD 85§12 -5 & . LOAEL 7% 250 mg/kg

KHE/H,. NOAEL 7 50 mg/kg {K&E/H TH - 7=,

(7) Einsk

D /n vitro REX

BBP @ in vitro Binz i ER OfE R4 3 111-27 1[2R 7,

= 111-27 BBP O /n vitrodin=1EsER

R POE RS S9 | S9 SCHR
— +
WEY
Salmonella
typhimurium
TIF IR 333~11,550 pg/plate
- (TA98, TA100, — | — | Zeiger et al. 1985
AL
TA1535,
TA1537)
Salmonella
1 Im2sk ~1,000 ng/plate Kozumbo et al.
o typhimurium — —
75 HLEBR 1982
(TA98. TA100)
Salmonella
typhimurium
V] Monsanto 1976b
IR Zesk | (TA98, TA100, 0.1, 1.0, 5.0, 10.0 uL
. — | — | (EU-RAR 2007 &b
25 Bk | TA1535, /plate
ST
TA1537,
TA1538)
Salmonella
typhimurium
P Monsanto 1976¢
1IF5e98 | (TA98, TA100, | 0.001, 0.01, 0.1, 1.0, 5.0,
. — | — | (EU-RAR 2007 1Y
75 BB | TA1535, 10.0 pL/plate
51 H)
TA1537,
TA1538)
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Monsanto 1976b
JESIRIE ML | Saccharomyces
o o 0.1, 1.0, 5.0, 10.0 nL/plate — | (EU-RAR 2007 XV
B cerevisiae (D4)
51M)
] Kurata 1975
IR | B coli (BFERK, ,
B 30 mg/plate NA | (Omori 1976 LV
vy uvrA-)
51M)
B. subtilis
Kurata 1975
DNA & | (recA-) .
N ] 30 mg/plate NA | (Omori 1976 L
R E. coli (uvrA-,
51U
polA-, recA-)
Wit LB e
S9—:0.015~0.040 pL/mL
FEIRIEHL |~ AV AR
. S9+:0.20~1.20 pL/mL — | Barber et al. 2000
kR (L5178Y TK+/-)
S9 +/-& HIZ 4 FpELER
S9—:5~80 nL/mL Myhr & Caspary
NS | =T RN
i S9+:30~100 nL/mL — | 1991 (NTP 1997a
R (L5178Y TK)
S9 +/-& BT 4 IR ALER Fv5IH)
0.06, 0.16, 0.32, 0.65,
1.25, 2.5, 5.0 pL/mL Monsanto 1976d
NS | =T RN A
- (1.25. 2.5, 5.0 pL/mL i34 — | (EU-RAR 2007 1Y
R (L5178Y TK) "
%) 51H)
SLPRIRFFRTRE AR L
S9—:125~1,250 pg/mL,
. \ Galloway et al.
Yot (KB | ForA=—Z LA | 14 FEELER
T i — | 1987(NTP 1997a
HRBR | 2O S9+:125~1,250 pg/mL, FoaLE)
2 WAL
. S9—1:0.40~12.50 pg/mL,
hili gk G R Galloway et al.
» FrA=—A LA | 26 R LER
3 IRAZH N — | 1987(NTP 1997a
» 42— R A e S9-+:125~1,250 png/mL.
bR X051 H)
2 IRFf AL 2R
+ B, —BEME NA: 7 —X7eL

S9 +/- 1 RFHEMEALR (S9mix) F1E F/IFEAFIE T

BBP L. Salmonella typhimurium(TA98, TA100, TA1535, TA1537 &}
TA1538) . Saccharomyces cerevisiae(D4) . E. coli (548K, uvrd) kO~ A
HNEME LR OIFEAE T

Vo @A (L5178Y TK+/-) & V- 228k 28 Bk Br Ci. 14
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K OIELFAE T CHREREFHE IR L7 o7=, B subtilis (rec A) e ¥ E. coli
(uvrA, polA', recA) % M\ 7 DNAEIERERIL, ETEMALROIEF(E T THE
SNTEY, WTIFNbEETHST, Ty A=—ZNL2Z—FE (CHO) fifazd Huv
7o Ge AR FL 5 N UMk Y 0 55 AR A2 A el 13 (RIS AL R DR T K O FEAFAE

Tk

<BEY>

@T&)Oﬁ_o

Sabbieti 5 (2009) 1, ~7 A A 106 M ¢ BBP T 24 BB /=22
4. BBP iZ DNA &0 INE 5| T e RSNIZEHREL TWD,

@1In vivo
BBP ® in vivo i&is)

alBR

ERER O R A K T1T1-28 (-7,

= 111-28 BBP @ /n vivoiBicE=tiER
B pSES B S B AE STHR
1 mg/L(0.183 mg/kg &
B H/HAHY) 24 (19 )
- Alpk:AP:SD Fvh o Ashby et
/R R DOEEIRI K O 3LIIC —
B A al. 1997
WK E-L, itk 22
(BB A ER L
17 W5
1,250. 2,500, 3,750 K&
5,000 mg/kg K H : +2
5,000 mg/kg (AET
1,250~3,750
Yuto (KRB | B6C3F1 ~v &g | HialfgkeNE 5 (1, % NTP
L ) mg/kg R : —
AR ki) BE10E) L. H&5% 17 1997a
PR I 36 BEEICE B8
36 W :
ZEREL B
1,250. 2,500 K O} 5,000
i RANE) mg/kg /K E C B[] fE e 23 RffE]: — v
| B6C3F1 ~URF ‘ NTP
O IRAH | WEEE- (I, &8 5 L) 42 W] £2
o A L 1997a
R BR L. %5 23 BRf XX Tl R BROR F i
42 W A BR L
4 KHBRIZBW T, HAalEIz L D DNA HIEORIE Tl A 22 & . BBP O &K
FHENREN TN & &Uﬁ@ifi@ﬁ?%ﬁ??f\*vxﬁ/ﬂ7 7D 1Y

jjui))ﬁ 63/]-/7':_\_ & 75)%\ Kuit%ﬁ
RMENRH DT, 25 LT 5,

BT %5 DNA HHE]
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400~600, 1,280~
1,840 & 3,200~
4,560 mg/kg (KH/H D -
EMEESE | BBC3F1 w7 A, - ) Bishop et
B BBP Bk 1, 5 KO} (RIRFECROA ER
AR CD-1 w7 X al. 1987
10 H BICR TH&EL, R HhnzaL)
B H5OMELAZRLL | AZHL

Bikh 17 Af&IZ LR

£ 500 ppm A
#E1Z 10,000 & O 50,000

. Valencia
FepEZE | Canton-g | PP BT (8 D 1985 (NTP
T N a 1997a 10
F1 % ileh A H
F2 e B AT O Hx TR S
~7z

+ BEtE, £ e, — Rk
1) 5,000 mg/kg A/ H &K E5EEZ RO T trend 25325 & p A 0.0067 L7210
HEThH-oT,
2) NTP (1997a) iF55\ BhtE & ftdi L TV 223, AEPFHAS & L Tid, FERFEN
IRUNT & BRI &I LTz,

BBP /Z. B6C3F1 v 7 Z KX CD-1 ~ 7 2% W BHEFERERT T =2
7Y a U E AW RS BRI W TR TH o 72, Alpk:APsSD 7
v NEBEHIIE 2 D TR BRI R T H o 72, B6C3F1 ~ v A BN & A
N T2 G R LRI M Otk e (0 0 AR A AR T, I BRI 2 RN T BE B
PSRN E STV 5,

QECHEHENE LD

In vivo iR Tl Yutb iR BT M OVik Yu (o AR A2 AR CRe ik 2
THREDDH DN, IMERBRIIEETH -7z, 7. in vitroiBRTlI, 1H)F
ZeIRAE BB . SR B M OV DNA (EERBR N THDH Z &b,
DNA L ORISICHEAS S BEREZFHRTHZ L 2m-BT 5D TIERNEE X
7=

PLEXDY, REMHES E LT, BBP IZIZAKIZE > CHIE L 72 D8
LIRS O LT LT,
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(8) TDfDER

ety LRI 2 PR O o i e P R s kR 23 S0 < 7, BBP Ofila s Eiis
PR ORE R A 3K 1T1-29 12777,

~ U AL (BALB/c-3T3) & MW ClxattTh o7z, vV
T UNB AL — R A DR ERIC B T, 24 B[ o BBP AL ClIE
PE 7 BRIV CIIBIE T - =28, Btk & 2 > T IR CTH B,

& [11-29 BBP M#Hfafs B ErtfilER

=

PO N e S e PR B STk
S9 S9
— +
i Monsanto 1985
~ 0 AGEMELERIAY (BALB/c- | F & AT
o -2 (EU-RAR 2007 X
3T3) ALERIRE R RO 70 L
D51 H)
~ 0 AfHESE AL (BALB/c- | 0.010~0.160 pL/mL
Barber et al. 2000
3T3 A-31) 3 H ML - NA
24 HERH
24 WFEJALEL: 25, 50, )
100, 150, 250 pg/mL
(> 25 pg /mL TR : Le Boeuf et al.
T IS — ug 4 7 B u
7 H LR 1, 2. 5. +2 1996°

10, 20 pg /mL

(2.5, 10 ng/mL

THitE)

+iE. — B, NA: T —%72 L
1) EU-RAR (2007)149 ~<—121%, 0.49 nL/mL~8,000 nL/mL. 151 ~<— 2%,

10, 20, 40, 80. 160 nL/mL & Fi#i ST\ 5,

2) SO DHEDFHE 2L,

3) AFBAIX GLP 121> THEMi S 7z,
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3. EMZBITEREE
(1) EEHR
BBP [ZAERN TEHCITRH, RS Z &nmbhTns 2 Enb, K
HFHAES T, AREET o BBP O (MBzP) JEE A2 REDNA F~
—H—E L TWVWDHALDICRELCE MNIBIT 22 matd st e Lz, £
TN AE A MO BBPIRE Z BRBIEE & LTOE AR OV T HRGE LT,
BBP O &z 2T 5P OFER &2 3 111-30 127~ T,

O KABHDOEBRICHT &

fEFE 72 BN BRI DB D T TN DB S — N —F 2 X RIT,
PR MBzP JREE & REHRAEEE (e, B8 B HRE. HBrEsME, B
Jehe, R R RIS etRrEy (FSH, A MRT R, = RZ K
TOF =, A eV B, R UEAEZr T ) (SHBG) %) Lo
HPEIZOWT, EEOBWFE N #]E ST o,

TR 72 N B2 x5 & LT RRWTAIFSE 2 S\ IR MBzP IR &
WRFEEE CRSiE, RS8R FIREE, K EEik, HPRe%E) SUTRBVATS
EDORICEE 2B ITRO b /2o 7= (Jonsson et al. 2005, Joensen et al.
2012), ZhbO#MEITHIT 5 BBP OHiE— HEEE (FRE) 1%, 0.38~
0.96 pg/ke R/ H Th - 7=,

RIERI DB D F1 v T NDFES— N F—Z x5 & UTREgE 7 #ick
WTC, B FIREIZ DWW TIN5 I, JR MBzP B & ORICHEE A
DOFEENH - 72 LT 5 (Dutyetal. 2003) &, AEZREEHEN 2o 7- &
T 545 (Hauser et al. 2006, Jurewicz et al. 2013, Liuetal. 2012, Wirth
etal. 2008) XdH -7z, TNHDOWMEDH> B, AELREEND 7= & T HHE
@ BBP OHEE — HEERE (FPRE) 1%, 0.26 ug/lkg KE/AH TH Y . A/
2o 7o & 5O BBP oftE— BEEIE (FRE) X, 0.007 &3
~0.49 pglkg KE/ATH -7,

R 1EEME S O FIERBIZ DUV Tl 72 6 # Tl JRH MBzP IR & D
ICHEBERBEEITRD b 7= (Duty et al. 2003, 2004, Hauser et al.
2006, Jurewicz et al. 2013, Liu et al. 2012, Wirth et al.2008), Zi1 5D
W& ICZBIT 5 BBP o — B #HE (P RME) X, 0.007 Kiii~0.49 ng/kg
KE/H Th o7,

FiF Qe R BEMEIZ DOV T R72 1T T, IR MBzP R & OIIZIED
R N ®H o7 (Jurewicz et al. 2013), Z O#HEICI T 5 BBP OHffE—HIE

45 KHFHARICIBWTRE Lz BBP O#fE — HEREZ AT (O~®@) 1277,
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B (FPofE) 1. 0.17 ng/kg (KE/H TH - 7=,

K TEEBPEIC DWW TIE, MBzP & PCB (R Y ke~ = =/v) JHOMEAAE
M RETHHENH 7= (Hauser et al. 2005), Z DI IT 5 BBP @
HeE— B EEE (PRE) 1%, 0.23 pglkg KE/H TH -7,

PEARIVE ATONWTIE, RN BMEL RIS & U 2 . U
RIER DB D F1 v T NDFPES— N F—2 %5 & UIREEFgE 2 Mz
T, R MBzP R & OICAHEZRBEEITFE O btz - 72 (Jonsson et al.
2005, Joensen et al. 2012, Jurewicz et al. 2013, Meeker et al. 2009a),
N6 OHEICHIT S BBP OHE— HERE (F9RfE) (%, 0.17~0.96 pg/kg
KE/H ChoTo, —J, MWHENEFSOZ LB Gho TV HEEZET RN S
x5 & LB SE 1 iV T, R MBzP i & fiE o FSH iR &
DOMIZHERADORENED S5z (Duty et al. 2005), Z OHEIZBIT D
BBP offtE— H#EE (F9fE) 1%, 0.22 ng/kg RE/H TH -7,

@ BMAXMEDOERRIINT 5L
i N Tt e kb G2 & U T RE B FRATEZE 3 i S OVBEITAITSE 1 #hiCIR VT, SR
MBzP R & NEE, & RIGE XIS RO AR & ORICHER
BEHIERD B2 hvo 7= (Itoh et al. 2009, Huang et al. 2010, Upson et al.
2013, Weuve et al. 2010), ZH6OWEIZIITH BBP OHftE— HEEE
(FP OB ST ST ME) 13, 0.05~0.44 png/kg (KE/H Th - 7=,

@ ZAREEICXT HEE

RED T TNV % kG & UTIEBIG IRATSE 1 ISRV T SEBIFED IR T
MBzP BE IR LV HEIZE o 7= (Tranfoet al. 2012), Z O#WEIZE
7% BBP O#tE— HERE (FHE) 1L, 0.30~0.42 png/kg (AHEH/H Th -
7=,

AL L ZW SN TWRWT y PV Zxtg & Lic ahR— MIFSE 1 #iilzB VT,
B S— FF =22\ T, R MBzP R & ZIBFRF DR O & OBIICA
B2 BENTED 51172 (Buck Louis et al. 2014), Z O#551231F % BBP @
HeE— HEIE (BMFESME) 1%, 0.08~0.14 ug/kg KE/H Th -7,

@ tim. BMERRUVESRICKHT HEE

BEEIZDOWT, ImAaxig & Uiz 2R — b PEF RIFSE 2 #ics\V\ T
PR MBzP J&JE & FpE (WER 37 A COHE) & ORIZA ERBEEITR
Do o e (Meeker et al. 2009b, Ferguson et al. 2014a), —J. HA
FE (HREW i OB HIEIAK) & ORICITAEREOBENFED 5
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7= (Ferguson et al. 2014a), Zi#L5HDOHEIZIIT 5 BBP OH#HEE— HIEHL
B CEWME TR EAIE) X, 0.14~0.26 pg/kg KE/H TH - 7=,

TR BEEIEIZOWT, BRANZ RS E LIBIE 1 ik nT, B8
DR H MBzP R &R R I NS AR O & K (KE L O & OICA
B2 BENERD b7y o 7= (Suzuki et al.2010), Z OREIZHIT 5 BBP
OHEE— BEIE (PJfl) (X, 0.14 pg/kg AE/H Th - 7=,

HAEF RO AGD X TNAGLIZOW T, BBLORY MBzP 2 & ORIICA E
72 ADOBE NGO Hi7- Y (Swan et al.2005) 75§3?>Zo 2N, FMCakr— kT
RIREREEC L CHHAEST D L. AERBEETRD bR o7 (Swan
2008), ZaLHDMEIZIHIT D BBP OHfE— HEBIE (P RE) 1%, 0.156~
0.29 ug/kg RE/H Th o7, Flo, BARANEZXIG & LB 1 Hizswn
<, lﬁ@F$MmP®ka$P%E%@ B AGI & ORICAE /2
BIEER O HivZe o 72 (Suzuki et al.2012), Z OAEIZI 1T 5 BBP OHEE
— HERE (PR 1L, 0.17 ugkg KE/H TH - 7=,

MPEARLVEY (SHBG, LH, 7A AT FSH, 1 B E L B ATRTE X
N7 VA=) IZOWT, BEBlE BREZXGE Lo adk— MFZE 1 i
T, FELH MBzP R S ERE R K OB W o i g e R v R E & ORIC
HERBEEIIZED 5> 7- (Main et al.2006) . #FiF & HAERZ SR E L
7= 3R — MFZE 1T IRV T, RO R MBzP #2 & B i iE o o ek v
EUVRE L ORICHEZRMBEITRD 572 o7z (Linetal.2011), Z OHEIC
17 % BBP o#ftE— H i (P fE) 1%, 0.47 pg/kg KE/H Th o7, *
o s e R ARG & Uic 2 — RMFSE 1 #iZ B\ T ik o i i MBzP
WL MG THERLECEE (T FexTF o4y, Miigre Rex 'y
g F‘DX?‘/\‘/“ZL‘/ TAMATrr, SHBG, T~ a7 e85 &
OMICFHBEIZED b2 h -7~ (Hart et al.2013) .

® BEHOMRKEZICHT H2E
BEMRI#ZOFEb kR E LI 6 HIZHBW T, 86 IR DR
H MBzP R & 5 M (A5, 2B, RERAM. o i EEH R
FEIE . %%@ﬁ%Mﬂ%T%)&@ﬁT»%V(?XFX?mv/LH T A
N7 UF =) OFEMERTHRONTE, 200 b, BERERMOMBEICET S
] & D OFEEFERE SUIMER VT > & ORICABERIEXITADOREENH - 72 &
3515 (Mouritsen et al. 2013, Chen et al. 2013, Ferguson et al.2014b,
Frederiksen et al. 2012) & A E/RBHE 20 o7 & T 58 (Mieritz et al.
2012, Frederiksen et al. 2012, Mouritsen et al. 2013, Lomenick et al. 2010,
Ferguson et al.2014b) 23&H -7,
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it e R ekt G L Lio 2k — MFSE 1 #icB W T, iR OREBLO i
1 MBzP JREE & 2R ok, IR fR S (BMI) . JPERAFE, FiRUMAa
ﬁxgﬁﬁmiﬁﬁﬁ&@m%¢%Tw%V%W(#i T — B RILE
FSH kU1 & B B) & OMICEEITE® b7 - 7= (Hart et al.2013) ,

® NEOHWBRITHREIIRT HEE

BT 2380z, B OEREF O R+ MBzP R & 2~3 i~ +1 U —3

j] E‘ﬁ%%ﬁaﬁ (BSID I OLEREREE (MDD K ONE#FEEE (PDI)
NZHETTE) (CBCL 12 X 55l & OBFEIZ W T, HAE=aAR— M
75§ 2 HHEINTND,

%ﬁébﬂi’(ﬁﬁﬁﬁ“é & . MDI, PDI & & REBLOJRH MBzP B & O
HEZBIEILIFED 572 - 72 (Whyatt et al.2012, Téllez-Rojo et al. 2013)
N, x5 E BROAIZ LA, PDI & REELORT MBzP 2 & ORICHE
7R IEDOBSHE D FRO b o E (Téllez-Rojo et al. 2013) 23H - 7=,

RIEITENC DWW, RO R MBzP R & NIF T8 & ORICAE B 72 1E
DOBFEARD bz, MRELZE DL LIcHE . ARRIEDOHENRTRD 5
N, BIROBLTIIHELZRBEENED S~ 7= (Whyatt et al.2012)

6~15 D/ 2t G & L 7AW 5E 1$|§ IZBWT, JRHP MBzP R & %
B E L OV EE & OMICA B2 BEETIRS i/ o 7= (Chopra et
al.2014),

@ FRIRBEEEIC X T S E

PR MBzP JRE & FUR R GE (g o TSH, Ts, Ts) & OBIEMEIZ-DUVNT
FEWrFZE DS 8 s ST b

TSH 122\ T, JRH MBzP 2% & ORI TR WAL THERIE
DOENDH 72 & T 5 e (Dirtuetal.2013) &, e, /R, IBREDORLA
B2z e O TR WA B CHERBEN 2o 7o & T 584 (Huanget
al.2007. Boas et al.2010, Dirtu et al.2013) 23&% > 7=,

T3 2O\, 1w L OV TR MBzP B2 & ORICH B 72BEEITFED 6
n7gin-7- (Huang et al.2007, Boas et al.2010),

T4 IZHOWT, R MBzP R & ORISR K R B 20 CH E 7o BRE A3 72
Mol &3 5% (Huangetal 2007, Dirtuetal. 2013) &, /NETHER
BAOBEN D -T2, KGR &2 B RO LI2GEI3F BE2RBERE O bk
Mmootz T 5HE (Boas et al.2010) -7,

KE~DEE
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SR MBzP J2 &R (JEPH, BMI, KAEALELXOHE) & OBEME]
DOUNT 6 ROBZENHE SN TN D

@l:owf A BPEIZ BV TR F MBzP B & OICH B IEDO RS

2R SN HE (Stahlhut et al.2007, Hatch et al.2008) & . fth O4FE )=
@ﬁﬁébﬁfﬁ#*ﬁfé EHBRBEEN o T2 LT 5 HE (Dirtu et
al.2013, Hatch et al.2008, Teitelbaum et al.2012) 2 & -7z,

BMI (22T, JRH MBzP IR & ORICA BRB#EN 2o 7= & 5 HiE

(Hatch et al.2008, Buser et al.2014, Teitelbaum et al.2012, Song et
al.2014) L HBHEIZE N T, AEREOHENRD biv/o#Hd (Hatch et
al.2008. Buser et al.2014) 2’"&H > 7=,

PIR% 10 FFE OEREZLEIZ OV T, JRY MBzP EE GHERLARE) &
DOMICHEREOR#ENFRO b7z (Song et al.2014),

HFRIZOWT, JRY MBzP EE & OMICHEZRBIEITED bRhoTz

(Teitelbaum et al.2012),

© #ERE & DBEEM

JRH MBzP R & BEIR I XATHEIRIF Y AT A F~—T1— (A AV K
PUMEERE, ZERERRMEEE . B b~T /7 o B2 Alc (HbAle) KONZEfERS A >
A2 Y ) OB EMEIZOW T, BEOMIENERE S TWD

N ZVE & )G & Uz a7 — S PIEGIX RAFSE 1 i U\T\ &+ MBzP
T FE VT 2 OHE PR IFE BIHE &t BREE & ORI A E 220D b7z - 72 (Sun
et al. 2014),

BEWIFZEIC BT A R Y CRBUERREFEIC DWW T, R MBzP IR & 0
A B R IEORENR O L vz #4s (Stahlhut et al. 2007, Huang et al.
2014a) &, AEZRBEEN o7 LT 5 (James-Todd et al. 2012) 73
HoT,

ZEMERFIMBEE IS DUV T, R MBzP JBE & OICH ERAOBENED 5
iz (James-Todd et al. 2012) &, AERBEEN -7 L3 H8HE

(Huang et al. 2014a) "&H -7z,

HbAlc {22\ T, JRH MBzP 2% & ORICAEZRBEEITRD 7o
7= (James-Todd et al. 2012),

ZERER A A Y AT DN T, R MBzP B & ORI E 72 1IE O BT AR
O 57 (Huang et al. 2014a),

F7o. BERIFEHED R MBzP JREE I, FERERFHEL D AEITRW EHE L
T-REMTAFZEA 1 #d > 7= (Svensson et al. 2011),

103



T UL —14&EE & DBEESE

INRZRGIZ, N AZ A RFO BBP BE L T LLF—MEREE L B
(22T, a7k — N NSER BRIFSE 2 9 S OEWTIF 28 1 i iy ST b

E*&@ﬁ%@ﬁﬁ%kAWXﬁXh$@ImPﬁFk@ﬁ’ﬁﬁ&E@
BLE AR D B, MHEDARBIZOWTUIAERBENRED Lo T

(Bornehag et al. 2004, Hsu et al. 2012), &%, B2 X iﬂﬁﬁﬂ%@ 75 2o
LLEDT LV —EIRDOARELFE & XFHEE S OMICHERZITRD b h
- 7= (Kolarik et al. 2008),

2~9 DO/ ZRRIZ, R MBzP R &7 LV —PRE R & OB
DUNT, BRWTIFSE 2 M OV A 2R — RAFSE 1 s S Tun g

Mg B DGR L R MBzP R & DRl ﬁf@ﬁM@ﬁ#mb%ﬂt

(Hsu et al. 2012),

T NE—MREROAFFE LR MBzP R & ORI E e 1E o
B bz (Wang et al. 2014)

RERIE~Y—H— (P —@bERRE) &R MBzP RE & OMICH
EREOMENRD b7z (Just et al.2012a),

it\ﬁ«\@E@ﬁﬁ@&@7vw¥—ﬁW(m%$mE%W):ow
T, R MBzP JRE & ORIZAERBE#EITRO b b 72> 72 (Hsu et al.
2012, Wang et al. 2014),

IR OREBLO R MBzP R & AR OB ORIER KL T L F—
BHE(TXT Y A X =I~ T ADT LIVT AR 4 g R R IgE
B L OB EIZOWTHAE LA IR — MFZE 1 sy, AR
E@H@@%ﬁﬂ@iﬁ&aﬁﬁ’ﬁﬂﬁﬂﬂD% WD BV, T LR —JE S E &
DONZIFA B 2BEITRO b -7 (Just et al. 2012b),

RN O i (6~177%) 2RI, IR MBzP ¥ & 7 LLF —JEiR
& DRI OV TIHA L2 FBIgE 1 iz T, BATIEL, i, W,

AR NTEIEDFIER L OMICABRBEENGE D b, 1»2ph i) e
DAIER L ORICAEZRBEEITRD bR T, if\_\ HETIX, Ih
HOT LIAF—REROFREREOMICARRBEEITRD bR o7

(Hoppin et al. 2013),

@ KfE. BIERX FLAT—H—EDEEMY

PR MBzP 5 L P ORIE~—H— (C ietkx > 287 (CRP), 7V
Y T A7 752 —E (ALP), #ixtirHEk#k (ANC), 7=V F U KO7 ¢
TV ITY) ROBEA R LAY —T1— (y I NVZ IV KNT AT FH—
£ (GGT) KBV LEY) LD EIZOWT, RIS 2 WA ST
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W5h,

RIE~—T1—IZ2 T, CRP, ALP & ANC (Z/RH MBzP 2% & ORI
ﬁﬁQEEWTmﬁE@%@WM@%ht@ T2 VFURRT 4TI Y

IR MBzP BE & ORICHEZRBEENZED 572> 7= (Ferguson et
al. 2011, Ferguson et al. 2012),

LA b LA~ —B—Z2W\W T, GGT TR+ MBzP IR & ORICHE e
%@ﬁm@%ﬂﬁ#otﬁ E UL E TR MB2zP R & oMICHE 22 A
BEARAFE) 72 A OBLE GRS Hiv7e (Ferguson et al. 2011, Ferguson et al.
2012),

@ EHA L OBEEHE
N2 2 et G & U T 4R [~ — R SE G B2 2 #2380 T LR H MBzP
RELADAOEHRF L OMIZAERAOHENRD b7 (Lipez-
Carrillo et al. 2010, Martinez-Nava et al. 2013 ),

<HE46>
BBP @ P& T & 2 RIS A OVEAEMEIC BT 22 2 b -7,
Hammond & (1987) iX. "7 7 ¢+ 7 200 412 BBP OJiiik % 3 [] (24
H#F"ﬂ/lﬁl) OHEET 5 B> TRIBICHEA Lz & 2 A, R & 0%
EEITRR O e oz LS Lz, 72, ALFEWE O Y X7 nfrﬁﬁi
(CERI + NITE 2007) 2 X#uiX, Mallette and von Haam (1952) |

T 2T 4T 15~30 4.2 BBP O 10%iAKR (REEA) %&ﬁ %Hbt
&2 A WERE D 12% S DOREPED RO HILTZH, BAEME ISR D b
Mol LHE L,

(2) BR2HMEIZHE(TAHRP MBzP EEMN 50 BBP EMERE

AHFIFRA 2B C, RIS O T Sz MBzP O R Tl %
WT, BBP O— HfERELZRE Lz, Zedk. JRY MBzP 134T BBP HkD
WY TH D EUE LTz,

PO ES
FEEREZ BBP &5 L7oiBRIZI VT, AGD FEifE, -8, =
BROE T EOATE - BAEBEPRO LN Z LD ADAIR, i

46 BBP O fEHAIC L 2METHLT20, 2E LT D,
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BEM MG RIS A~DEE L RIRA v & LTEFIZEIC W T, R
th MBzP 2R )5 BBP O#E — HEBEREZRE L1,

AT

UE :
CE :

FEFRFRICIIR T MBzP B2 7 L7 F = UAIEfEE L THEL TV D
oL, EMEEXIEIETHE L T2 b0RH o1,

R MBzP IRENXNZ L7 F=MIESNTWLEEIERXN T 2 HNWT
BBP Ot — HEREORRE 21T-72, (IV.t M5 2B EBOHT 2.
NAFE=FY 75 —4% (1) BBP ORTREIEENS OHEE — BB
WEOHE A~ SH,)

(K1)
Intake UE (ug/g Cr) XCE (mg/kg K&E/H) MWd
(ng/kg A/ = Fue X1000 (mg/g) X MWm
H)
7 VT F=2 1g B2 v o MBzP JRHHEIE (pg)

kg AEYS7-0 Ds L7 F 1 APEtE (mgkg KE/A)

BMIE 23 mg/kg KE/H, ZMEiE 18 mg/kg AHE/H 2 A=, (Koch et
al.2003. Kohn et al.2000) SR 9" MBzP ¥ 23 5 BN R STV 7RV vE
FAFZEIZOWTIL, CE 2 B ZOYHETH 5 20.56 mg/kg KH/H %2 v
7

Fue:BBP O HEIZX 425 MBzP O JR P kit 8o £ /v b (51 5y Bidkit =R 4i6)

0.73 Z A 7= (Koch et al.2003)

MWd : BBP @45y f& (312.4)
MWm : MBzP @4y f& (256.3)

bR

H1 MBzP JRE13 7 L7 F= U AIES N TV ARWGEE, N1 22 Lz

2% MAVWTBBP O—HEREOREZITo72, —HREE L THEME 1S5 L, &
PE1.2 L (2 2003) EAGE L7z, WCKAN (e a&de) REIZITORE A DA
B 88.3 kg, &M 74.7kg (CDC2008), 77 A (AARANEZET) KEIZIX
AARNDEERN 55.1kg (EmabR<), 77T N (ARANZGT) s DREH
IZiE. BARANDIEG D) 58.56 kg (NHN R ML EZES 2014) # iz, bt
ML SR MBzP IBE N HE SN TV 8561, EMEMEE iz,

(#H2)

Intake UE (ug/l) X—HKE (L) X MWd
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(ng/kg (AHE/H) Fuex{AHE (kg) MWm

UE : JR 1L %479 © MBzP JR HHEHt & (pg)

Fue:BBP O EIZ%I3 25 MBzP O R PR & D £ /L b (B V53 B R =R{E)
0.73 Z 7= (Koch et al.2003)

MWd : BBP 4y & (312.4)

MWm : MBzP ®4%y & (256.3)

(8) ENMZIBETHEEDELED

A, BBP O FEA#EW T 5 MBzP DR EE %2 BBP O L L
T, ARA IR BRI & ORI A G RTIE PN FE I TN D, T H DR
FZEIE. RN B R OV e D ARFESR IS )T D 288 S IRRBIC XT3 2 2, 4T
b, VR R OV ISk 2 52288 AR OMR I3 2 2, /NEOMRAT
BRI KT DR, R 9 2 528 (R~ DB BEIR N & DB
P, 7 LV — PR AR & OB RAE K OR(E A b LA~ — B — & R
NTHB A E DOBEMEIZET 2 5 D TH 72, R MBzP EE & ORFHEIZ SV
T BEEPRO LN DO ERBO NPT bORH Y —H L TWAR,
I 5T, R MBzP B & BENED 572 H DIZ DWW T, IEOR#E K E O
BEDM TR GNTHEBEELH Y . HARA —H L Wbt dboT,

HED T v MIFHEN B TH > AR 2. AGD %) ~D 8%
Y RiRA v hE Lz MZEBIT EFMEORRITOWNT, BBP £ & DI
—H LEBENRO bR oTe, THOWMEITIIT S BBP OHE— H B
&= (FOfE) 1%, 0.007pglkg REE/H RN A5 0.96 pglkg KE/H £ CORPAN
ThYH., BmERTEENLLN-HE (NOAEL 20mg/kg (RE/H) X 0 K
ECTHo7-,

B R CAFTE RN OIE, ZNEN OB OV T ICHREUIIR &
NTW5, £z, EOEBIFEICOWVWTHL —E LZERANE LN TR, 35
IZ, BBP ERBEDIEMAZ KIEFT Z ENHLNTWVAMD 7 X AR AT VT
BBINTOWDHAREMERE W, 2RO &b, HERL T, ERMEOR R %
Fize MBI 2 EFEAREHTET D52 LI TE 2, BMERTHROLN
B LEROFTANRBO DN L H DL D, A% BEFRRERLZE
RLTWBERDH D,
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& 111-30 BBP ORZETIZET 2EFMEDFH
D BABHOEBERICHT HFE
% e A v TR IR 1 ]
TR ) } JRHh MBzP s il SCHkA
= - X GAE RA b FEAT 55
» A E
¥ /7 A —
. H i : 9.3ng/mL
PSSR X kIR
el )Ml 8.3
REWBAIFFE | <2x107/mL, . A .
LI A ng/m ek 7 v e Y HMRAEL
FEOBS | SHO7 L | HEEE | T’@W i 05(LOD) RTRES WHO OBREUT £ 725
N M LA o <0. ~ N - R =AY
B TAOBYE | BE AT | <50%, BF | - Ty OB EovT L=y
540 ng/m )~ g A A uty et al.
D hTo16s | BOMBAP, | ER | = 0550 BHEHKT 2% 8 =3fid OR 1355 ’
EBEOVA | H1=5M:0~5. o CT: 1 a- - 2003
4. MBP 72 £) > | <4%) - ﬂﬁy o / Lﬂ (95%CI: 1.3-23.96. p trend=0.02)
TA J& | ng/m < -
20~54 1%, J T g % WHO s ThHoT,
ST %2 =/ :5.54~
2000 /-1 H~ (1999) OfE
- 12.94 ng/mL
2001 4 4 H R~ == _
%3 =43\1:13.04~
7 D5 RE
540.24 ng/mL
PSSR SHD T v | K iEdEhE fElin, A | LEEMAE
_ Duty et al. 2003 D5, Duty et al
REIBTAIFZE, e A7 AR | (VSL: #5v | . W2 1 JufiE : 9.4 ng/mL \ N '
2 ) o PR MBzP B & K7 E8h i & D 2004
NEEEOH D | B ERRERE | AR fiE - 8.6 o
(ZBEEITER D DR T,
T T B (MBzP, VCL : ¥51-#h | EEFHHT ng/mL
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s—hF—220 | MBP 7 &) TR | #ipH : <0.8(LOD) ~
Z2R DPR LIN : ¥+ & 540.2 ng/mL
Z D9 BfFETIC HEPE)
FHW7=D13 187
Z‘ A
20~54 7%,
2000 1 H ~
2001 4£ 10 H
B NER
5FD 7 X)L ‘
BRWTIFFE., FEEEAIE
fe 27 AR
FEOH 5 | HH YL : 8.0 ng/mL
) HY) Duty et al. 2003 % U} Duty et al.
B TND B TRl SEARET | S EME 7.3 . .
(MBzP, 2004 DOfcHk, MBzP #)% & PCB (7K
/N— F7—303 ) i ng/mL Hauser et
MBP 72 &) R ) Vb e 7 = =) FOMEERIC X
Z2R i 51N —=tvi{l <0.5 al. 2005
DIR L ZAExERE Y 2 27 1% 1.24~1.40
15 36.0+5.4 BEHREYFHT | (LOD) ng/mL
PCB Dl (p<0.05) TH o7z,
G o 95 N —t/i4v:37.6
Th R AL
2000 1 H~ ng/mL
2003 4 4 H
KE, TROZ 20 | KFRE, & | Flin, 2583 | leEAE Duty et al. 2003, Duty et al. 2004 H
auser et
KEWTRFZE. Bt 27 A% | FIEEE, R, MR FF i : 8.0 ng/mL N Hauser et al. 2005 O#¢iR, .
al. 2006
RiHEmoH 5 | #Y iAo Rl FE)E 7.4 FETIREE R s K O T RED
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B TD B (MBzP, %A B YA | ng/mL WHO OERELL T & 725 OR IZHOW
s%— hF— 463 | MBP 72 ¥) T4 v 7Bl | #PH:<0.8(LOD)~ | T, JR¥ MBzP R & ORIZBEA
2N DR R EE M 540 ng/mL R Lo Tz,
20 7% ~54 I,
2000 /-1 H~
2004 4 5 H
H—F vk, \
BrRE, B
FRWTAIFSE., ]
TIEENME, K
L7 V=7
. TRE, T \
EZBLIBE |6 M7 S i, BRI, | 7 VT F = A
Dra<F
B TRENE | BB AT AR o R, | Ui 4.5 pgl/g Cr . i .
) ) g, Yerafk JRH MBzP 2 & fG 1 Y (R SR E
HIATBREOR | 3 5 LD Hefn > 15MH 6.9 ] \ ] Jurewicz et
o B I (%6 18 Yeafk R OVEE 21 Yefafk) (ITIE
FIAE) 269 (MBzP, (SD 3.5) png/g Cr al. 2013
YRR DOEEN B> T,
ZaN MBP 72 &) LA ERYRSy | #PH:0.1~114.1
‘ (T ARRT
22.0 1% ~42.2 DR Mr ngl/g Cr
oz, FSH.
Jf’ﬂat\‘\ N
- . TANTUR
A R Bl
—/V)
L
Az —TF AFED T Z v | KA, K LT F=URHIE JRH MBzP 2 & SR FERE M O AR
- ERARAE] ., R B Jonsson et
REBTAF 5% 27 AR | KRR, TR - HLfE 4.4 VL ORICEEITFRD b o L 9005
i al.
S M 234 4 | B . R nmol/mmol Cr 77
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A =T
A

18~21 7.
2000 4

(MBzP,
MBP 72 &)
SLONT & Vg
DR R

R &
MmigH A >
B B B,
FSH. LH,
TARNATH
v MERAVE
N e =
v
(SHBG) .
TARTIF
—JL
BT a7
A —
v, #h. 7
W7 h—A
HITZ AT S 1Y
PR, K7

o~ FEA

7

(integrity)

#iPH : <LOD (Go#
72L) ~170

nmol/mmol Cr
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135

FSH., LH,
SHBG., = %
N
. L, frer FEA 1E
T~ —7, Ffi, BMI,
14 FD 7 ¥ > B, #®7T A i Rfi: 34 ng/mL
RE BT SE WY T L=
i NMBET AT | RAT L, | P 54479 i -
W7 T v~ — ) N — /B, SR MBzP i B & FSIRFEHE K& UM
(A2 L7 WERET A kA ng/mL ) Joensen et
7 N$tk 881 | B n S L ORICBIEASRD Do
(MBzP, Tl EEE 51N —t/iViE:5.8 al. 2012
EN ) ) i 7o
MBP 72 &) T Ras ng/mL
19.5+1.3 7%, . y %78 B ERI] .
DR EE ik 95 N —t A ME : 164
2007~2009 4 Jess AT
(FAD | ¥ ng/mL
SN
B R
K1 EaE, Fh
F-IEE
K, i e, BMI, | FEEAE ] ‘
S5ED7 X | ffEFERL | JRH MBzP i %0 @ IQR (I
TEIBTAF7E | B Bif AR T RfE: 7.9 ng/mL . . . Duty et al
) e A7 R | BV OYNLEGPH) Z5Eh & g FSH R & :
Efg}j@&hb) 6% - %{qqu}j1ﬁ 7.5 N . . 2005
H#) (FSH. LH. OMICAORENRD b/ (EEIKA
B B Bk 28 #EME] | ng/mL
(MBzP, SHBG. ¥ (multiplicative factor) 0.90
295 44, ARl IQR:4.2~14.3
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18~54 5%, MBP 72 &) TA AT O ng/mL (95%CI 0.84~0.96., p=0.003) ) .
(ED5H 42% | DRFIRE Y. ArelE 5N —t/iAvE:1.1
PYNECALE N > B) . FAI ng/mL
— RO & 95 N —tviAVfE : 38.4
D) ng/mL
1999~2003 4
I iE HPER L
*\ N
EUEDORE ‘
REMTAIFE. PR IE
6 flED 7 Z L (FSH, i, BMI,
NHEMIZ B D e : 8.20 ng/mL
Ber 274 | LH, A > b | B i i
By TNOBEME | B S A 7.73 PR MBzP #EE G0 @ IQR A H)
EiEZ) vy B, 7 A | kil A i i i Meeker et
9 | /%—}F—425 ng/mL & MG PR LR PR & ORI B
(MBzP, Nl =V . al. 2009a
E2N AAE:540 ng/mL | NERD LR T,
MBP 72 &) SHBG., —A | ZZ &EHRH )
18~55 Fi%. i ) 10 N =t/ BAWfE : 2.27
DR RS kT A — I o3 T
2000 £ 1 H ~ ng/mL
V=074
2004 4F 5 A
F.) . FAI
Hr[E] SR 5 FERIEEE (K5 | 4, BMI, | 7 L7 F=41E R MBzP 2 (el & FEHETRER
]
RETAIFE. R, iR | 2, e EOMICHEBIERRD e h o T,
e 27 AR i } o Liu et al
10 | RiEEmoH 5 it B2, ORSER) | fE, | TR <LOD R TIREE, R IEENE SRR RS 2012
Bk 125 4 (MBzP P, K% =) ¢LOD : 0.15 pg/l,. | WHO OZELLT & 725 OR IZDW
Z N
(FH) 31.5+4.8 RE. K (FEAHIEE) T, FRH MBzP £ & ORI BN
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%) MBP 72 &) fate (VSL, | 7 YV AHE | M : 0271110 | B ohiehoTz,
MFEATIZBMED | OFREEE VCL, ST ng/g Cr
I LIN)) ZEET A | KAEEE - 0.05 SRR WHO O IR 1Z<2mL
2009 47 H~ 74 v 7 A | nglg Cr
2010 4= 8 A M KA : 10.36 pglg
Cr
MR ¢ 47.4%
REWTRIFSE FEHHIE
FEr7V =y |9FEDOT Z )L NFE, s, | TOE : 17.4 pe/L
S Ly | B A7 | RRRIEREE O | BGESE. IR | BT EAME - 20.0 FETIREE . RS EBME U TR
. TNDBMESR— | H UL, K5 | DHE ng/L WHO OZBELL T & 725 OR IZDV | Wirth et al
kF—45 4, (MBzP, EEME, KT IQR : 11.6~31.3 T, R MBzP £ & O BaE 2008
(¥ 34.85% | MBP 72 &) JEHE) BYRAT 4y | pg/L W bR T,
(23~48 %)) DR AP EE 7 B oy i #ipH : 3.8~214.1
A IR R R ng/L
L
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®
3
>_
)
e
S
|.|.‘|.
Tk
3
(1
2t
<}
N
R
I

& T A TR AR 1 i
B FRIRTRIE . i SR H MBzP = i A SCikA
52 - SFRAEA AA LB fiRMT 7%
HA
r—ARayhna
—/b.
IR DT
. _ H#ROHA
RSN & 5%
. P, SEAR | 2 LT F = MIE
2 L. NEessmn .
JE 9 [EBI#E]
ETHENBE |68O7 ZL
. HJLfE - 2.1 ug/g Cr
LRI INIE | BB AT AR . .
. o FEMfTEr | IQR : 1.3~3.2 pglg | JRH MBzP IR & 15 NIEE & V%
BIEE (AT7— | @9 . ) Itoh et al.
12 T E NIRE AT w7 | Cr DEREE & OIZBREITFRD HAv7an
II~1V) 574 (MBzP, \ 2009
‘ I T (et HETE] ST,
(FrofE 33 MBP 72 &)
. (unconditio | FUfE : 1.8 pg/g Cr
s IR 1 logisti IQR : 1.0~3.3 g/
nal logistic 0 1.0~3.
AHERE (A7 — ¢ Hee
regression Cr
¥ 0~1) 804
analysis)
(i 32
%)
2000 1 H ~
2001 412 A
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13

=RN
r—Aarbu
—b.
R R
SN E A
JERE 28 4
(F¥) 34.3+7.5
%)
HRFRRERE 16 44
(CF¥) 43.2+6.5
%) .
VIR ARIERE 36 4
(CF¥) 41.1+6.8
%)
it FRE 29 44
(¥ 36.2+9.0
%) .
2005~2007 4

THED T X
gt 25 AR
EiLY)

(MBzP,
MBP 72 &)
D IR PRI

T B
WRFHAE, VI8
753 e

[ 7= P
SiE]
TINEF
S-hrFrRT
=7—F
(GST) M1
%7 BMI
[MRAHEE,
1]
SN
GSTM1 %7

QAT 4

7 (Al

Hu
&
=

7 VT F=UAHIE
(7= IEERE]
HOLfE : 12.2 pglg

Cr
HiPH - 3.0~94.7
ng/g Cr
(MR AERE]
HJLfE : 10.4 pglg
Cr
HPH - 3.1~40.7
pg/g Cr
(Ve R ]
L 14.5 pglg
Cr
#ipH : 2.8~112.7
ng/g Cr
[l AEE]
HHofiE : 8.9 ug/g Cr
HiPA : 2.1~38.7

ng/g Cr

PR MBzP B & B NIRE, IR
JE R ONEIBAIE & ORICESEITERD &
N moiz,

Huang et
al. 2010
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14

REBAFSE
K] ] R AR R 25
A
(NHANES)
(1999~2004)
WZEM LTttt
1,227 4
ZOIBLTEN
JEE & ARTRZ T
SN ERACOH
U7 AT 87
& (1%)
g 151 4
(12%) KU+
B NEE & e
fRRE OO 7513 34
% (3%)
WTIOREL 20
~54 1%,
1999~2004 4

TE

6 FED 7 X v
fet 27 AR
#H

(MBzP,
MBP 72 &)
D IR R EE

T E PIRE
T i
PR FIRN=!
CRE

(S UNDN %
S N e
W, AR,
&)

L Eu R
7 4 v 7 Bl
N

7 LT F UAHIE
[©2E]

& FME (SE)
14.1 (0.6) ug/g Cr
(7= PIEERE]
14.4 (2.5) pgl/gCr
(R iR

13.6 (1.2) ng/gCr
[ 28 2V EE]

14.1 (0.6) pg/g Cr

JRH MBzP B & 75 WNIBE & OV
B AAE & ORNCESEIIERD Hiie o
77

Weuve et

al. 2010
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i, Rpo

KE, LT TR

by b L WA, | R

—JL., S HED T 4L HE. W (= NIEERE]

TE NIBAERE 92 W 2T A /(4] HJLfE : 4.5 ng/mL
15 ib’( ;9;?;4‘;001 o T IRE M & = iZ/Ijn:LZQNg.g R MBP RIE & IR S O Upszocl)llzt "

- (MBzP, ‘ ‘ (B B o T,

) KOREEE | o fo 1) 2Ty rE | [ EREE]

195 44, DR S o AT Higfi : 5.0 ng/mL

18~49 % (unconditio | IQR : 2.0~11.5

2001~2002 4 nal logistic ng/mL

regression
analysis)
® ZHREE~DEE
& W7 A T K kUSRS
TR TERE ) JRH MBzP & il SCHRA

-2 - RIGAEH] RA Vb fRMT H 1

A2VT, 5D 7 4L 7 LT FUME Bl b fIREO R MBP g | Trandoetal

roAIvhE | BEATAR L [ 1] HE L RRE L D @75 7= (p=0.009) 2012
16 | —/b, #) PO 0 12.37 pglg | 5. MERNC T A i S & B

[ ] (MBzP, Cr HIEFRD H IR h o Tz,
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A A By I
RAEFHNTZ T >
TV D I 56
L (26~59
%)
[t B ]

[] U #5712 A
HRZ T L
H— N
BT (27
~58 %)
GRS EE TR TRAS
L

SEFIHE D AT
DJRREIE, Ltk
SES =1
SiE. IVETRE K
OMEHESRC do
0. BYETITRE

MBP 72 &) ©
R

FHIfE : 24.39 pglg
Cr
#iPH : 2.15~435.07
ugl/g Cr

Gagiistid
HgLfi : 8.80 nglg
Cr
R - 22.58 pglg
Cr
#iPH : 0.53~212.90

ugl/g Cr
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17

A& 2R — K
5N

RS 57201
W2 LT
WAy 7L 501
NN R
STV
/AVEN
B
30.0+4.1 7%,
LU S
31.8+4.9 %,
2005~2009 4

14 FiD 7 4 v
fe 27 AR
EiLY)

(MBzP,
MBP 72 &) @
JR i P

2, 0SB
= IEEE.

15 B IF[H]

A

TEURAR AT TR
PEE B
Bk, Ak
JAH 12 U1
7 VE TiB
LTl

Ko7 vT7F
=, AR,
BMI, [
aF=2, i
LT (v
HNT F Y
)

Cox Fefgij N
— REF LT
ZhaReA > X
it (FOR) %
B

FHAHIE

K -ME (95%CD
[ 5]

AR 2,79 (2.44~
3.19)
FHEATHRAE : 3.84
(3.14~4.69)

ng/mL

ng/mL
[Zc]
TEIRRE © 4.61 (4.06
~5.23)
FELEURRE - 5.15
(4.29~6.18)

ng/mL

ng/mL

R H MBzP 2 FE O (i I EIZ D\
T, HRUZe o Teh v 7o B
—hF—OHKh, HRELIZH Yy TLDH
M= b =L R TED -7 (p<
0.01) , B/ — b F =20 T, JK
H MBzP &£ O Iz k9% FOR 1%
0.77 (95%CI:0.65~0.92) TH V., %
FERE B REE OIE R & OBIEAFED H i
7

Buck Louis
et al. 2014
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@ 1w, RRERUVELRIZHT S

5 48

Foa
& | BEFYA =R AL 7 \
B R . ‘ JRH MBzP i WR% SCHRA
7 . RFAEH] KAV B AT ik
(L]
(FLPERE)

A¥va, HLfE ;6.5 pg/L

aR— R — STPHIfE - 5.3

Ay hu— pg/L

R FEISIE, IQR : 3.5~9.8 pg/LL

\ EIRIAI (5 o \ ‘ .
FLERE 30 44 (4F — . SIROME | GREEE) BPERED R MBzP M2 G0 (13t
B 37 A 4R | B, BRIREE(E | POl 3.2 g/l | RBEL D @ o7 (p=0.05) , LA
e HO7 2 VW | FE (R e e N Meeker et

il 27 5% ) o iERlk e K SEE L. MEESCHBE CIE LR

18 T AT A | 3T AT ‘ al. 2009b
(IQR:23~32 3.1ug/L T o v 7 BRSHT T, JRH MBzP 2 '
¥ (MBzP, D HPE) ) )
) ) . MBP % &) ZAEEr VA | IQR: 1.5~7.8 ug/L | L HpE L OBHNGRD Lk o
.
XHHERE 30 44 (4F ) TavrEE | [Z VT FUME] | T
| DR \
b g 27 7% AL (FPERE)

(IQR:23~30
) ) .
2001~2008 4

HOLfE - 8.7 ug/g Cr
KA EEIME 7.0

ug/g Cr
IQR : 4.1~11.7

ugl/g Cr
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(O FRRE)
HHofif : 4.6 pnglg Cr
ST EIE - 4.1
ugl/g Cr
IQR : 2.2~9.1 pg/g
Cr

19

aR— FNT—
Ay ha—
L.
FLPERE 130 4
(Zoo>HHEK
FPE (BREH
i R OV S H
HIRTHIREAK) 57
4) .
KTHARE 352 44,
2006~2008 4

9FED 7 KL
g 27 AR
H
(MBzP,
MBP 72 &)
DIR L
FEHR I ERIR

FpE (R
37 WA T
O HiPE)

REHL O,
NFE B,
BB R
[

NEOW
Ry
N
A
IEIRINY
FHu

N
i

LEEAHE

[214]

B EEfE : 6.47
png/L

IQR : 3.25~11.6
ng/L

[ FPERE]

STV EE - 6.85
png/L

IQR : 3.21~13.4
ng/L

[ ]
AT - 6.34
ng/L

IQR : 3.27~10.9

pRH MBzP R JE & B & ORI B X
R BRI T2,

—7, BERFE L OMICIEOREN D
-7, (OR1.41 (95%CI:1.02~
1.95, p=0.04) )

Ferguson et

al. 2014a
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png/L

X ALHRII IS 3

[FIERIR L, (-5

% B H
HAE R oM 7 LT F AR
HA. IR 9~40 38 Bl HAENE, | O 4.70 pelg
REMTAIFE. DYFED T H PEARIAR, RE | Cr
fERE b Ok | vl A7 v | HAREOH BLOF i B EIE - 5.62 PR MBzP i (R0 AR | Quzuki et al.
20 | 31.9+4.550) | fRaw E. {K&E, 9 | $1o BMI, £ | pg/g Cr OHER O, (RE, B & ORI 2010
EHTAEIR 149 (MBzP, Ei BLOWE | HKMHE - 553 nglg IEBE R BN T2,
K. MBP 72 &) B DOIREE Cr
2005~2008 4 | DR IQR : 3.10~9.83
[T HT ngl/g Cr
e T T bl ET TV B T %E@J[T:EP MI;P e (ﬂ;ﬁc) @% 1| Swanetal
R R e 1R 8 el m/\m;éc*m“é; ; P4y iRED OR W2005 |
21 Q8L L) b (MBzP, - - IQR : 3.5~23.5 @Zs(m;cr1o&q§9
Lon @~ | ) neiml s emon
DB p<0.05) Th-o7,

- Hlin) 85 i,
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1999 49 A~

2002 4 8 H
FERIE
[AGD % 4 U4 r
7]
HILHE : 8.3 ng/mL
ﬂ%\
SEEIE ;- 22.0 ng/mL
am— k. ey N
. _ (i EHME - 8.8
N SR A YR HAOD 9 CDCIz L5 .
TR TED 7 ZVEk BRI B3 nem Swan et al. 2005 D,
(18l k) & | = AT ACHE Sl 5e) REBLOJR T MBzP R G & B | g 2008
=] [AGD IQR] wan
22 | #DBIF (2~36 | ¥ (MBzP, ARED/R— ® AGD ORIZBHENFED SR -
P g : 5.6 ng/mL
MAIR) 106 MBP 7 &) B H AN 77
SEEIE ¢ 20.5 ng/mL
HH DIRPIEE
. . Ao EHME - 8.3
A R R A e [R5 BT
L ng/mL

[AGD % 1 lU4yfr
]
HJfi : 10.8 ng/mL
FHIE : 16.8 ng/mL
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SR © 10.5
ng/mL

PEARIIM .

AR, FEELO
IR 9~40
i, R
HA, (¥ 29+9 .
i DML R \
REWTRFZE W) o THED | HeEMIE N i -

B B DR L A€ B ORY MBzP BE (M%) & HA Suzuki et al
BEEZOBE T | 7XLEBIA | BTHAERD ) TR : 4.73 ng/mL :
. ) Y 0=/ 1~3 HEZE ORI D AGI & ORIIZFHES 2012

23 | FrER 111, | TARE | AGT ‘ IQR : 2.75~10.8 y
B ) FNARSE NN NSV AWASIECOY
AR AR I RO R 7R (MBzP, ng/mL
L MBP 72 &)
i HEFIHT.
D IR R EE .
v Y o HER
ST

=REN o REBLOF i, \

TEWRES 3 oD ] N 7 LT FUAHIE
ak— b, fEss g o | Rl BMI,

THD T S - Hfi : 15.6 pglg
#ht 155 44 (18 MEARLEY | BB . ) .
" " fig 27 AR e Cr REBLOJR T MBzP IR G50 S | Lin et al
7%~ 39 %) . (FEEET A N | 1B, R . . . '

24 EiLY _ #iH: <LOD~104 | i PikAs V€ R & ORICHHBIN 92011
(AR DN A7 w x| [E] AERIE] .

) (MBzP, . S nglg Cr bR T,
AR IR 81 AT VA= | K, RO

MBP 72 &) %LOD : 0.99
4. IR T4 i L) i % ‘
) DR PEE ng/mL (GEHEAR)
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2000 4F 12 A ~ AR AT
20014 11 A v Y AR
ST

Trow—r L7
AV TUR, SRR, 3 PR R DRIE A L
=k, MAED B IR
1SR E AR | HER 1~3 D i R AR B4 MBzP R
BB MDA 6D | 'Y

(21.8~39.5 7 AT A | (SHBG, [Fr~—2] REFLT MBzP B G SRR | Main et al.

25 | %) LHBWRoe2 | TAREY | LH, TA L FRAE : 0.9 pg/L K OB RO i A V8 R & D 2006

KL (MBzP, AT w | mEYESHT #ilH : 0.2~14 pg/L. | BICEENZED HieinoT-,
%f FREE O REHE MBP 72 &) BT 2 k2T

(22.2~40.5 DOEFHRE | vl FSH, (71270 F]
%) & FHIRO 68 freEY i 1.3 pg/L
KL B) #iPH : 0.4~26 pg/L
1997~2001 4£
A=A KTV PEMR 18 JA K | REB D yE PREPREEORIEZ L | 1R 18 3 K O 36 ## O REEH o 1L i Hart et al
7. U'34/36 D | PeAsEy | 7L MBzP JREE %0 & REBLO i ik 2013

26 | aHR— k. RO 11 & (7> k= RO MIEH MBzP | A/VE B o) & ORI

1214 (Pl |07y ABx | 704, | EiEE s b BN T2, FEBLO M HOBAM
1515 (13.3~ |27 fR@ty | st Ko I : 1.26 ng/mL | MBzP J2 Gef4%) & &R o #i4E DYEFE
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17.67%) ) DL
B & ZDRHEL
1989~1991 4
(FER OUTRE
1838)

AR % 18.3~
17.6 % & TiEHf

(MBzP.
MBP 7 &)
D ILIE R E

sl AV N
AT LTI
(DHEAS)

. BT AR A
Tay,
SHBG, Uz
TARNATH
>, FAD) ¥
JE

22 YA o I3
PR LT
(=27 —
BARLE
FSH. A >t
£ B)

2 R O
#n, BMI X%
BMIZ A=
ANUIIE Y S
. BRI

IQR:0.79~2.11
ng/mL

#iPA : <LOD(0.40)
~24.31 ng/mL

i, BMI XixBMIZ 227 (4 &
PERIZNE U £ 1 0 BMI OF-HIE &
DAEOFE) | IREAR, JeRI
. ZEENYNBERERE K OV LI e
JVE PR & ORICBEITRRD b
Mmoo,

(CXT D
BRI b

I
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. 2k

BUE e
® BEHOMHREZFIINT IEE
& WIET A > AN GikNEa i
TR TR ) i JRH MBzP 5 AR k4
52 - XHGAER] KA b fiENT 1k

FRBTHIFZE.
CRAR M R
FIE (CPP) @ 7 VT F U AHIE
IR 28 4 9FED 7 ¥ )L [CPP ]

() g 27 AR ¥ (SE)

i FRAR MR AR A . .
7.2440.24 %) . | @D 50.6 (11.4) npglg | IR MBzP R L CPP & ORJIZES# | Lomenick et
FIIE L .-
27 | i, ANFEZE (MBzP. (CPP) Cr DERD B2 mo T, al. 2010

CCPHEL~vF |MBPZY) [k FERE]
ST GHREE 28 | DR PR ¥ (SE)
4 40.5 (7.1) pgl/g Cr

(F#)
7.1240.25 i%) .
2005~2008 4
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Fro~w—7.
REWTHIFSE.
f e 72 55 A
555 41 (6.07~
19.837%) .
ZDH B IEEM
LAV FLE 38 44
(11.24~17.36
%)
2006~2008 4

12FD 7 ¥
VR AT )L
(IR
(MBzP,
MBP 72 &)
D SR AR EE

BEMOE T
D LA
. BEHO
BAIT,
MmigH7T A b

AT YRR

FEAHIE

[ ZetEAbsLE % Ff o
TWAEE]
Hfi : 56.79
ng/mL
EIfE : 77.29
ng/mL
HPH : 10.77~346.2
ng/mL
(AL HLE = FF o
TWARWEE (Fl %
<~ I EHR) ]
HJfi : 47.20
ng/mL
EIE : 65.89
ng/mL
#iPH : 3.89~407.4
ng/mL
(AL FLE % FE o
TWARWEE (&

JRH MBzP & & et vz, BEM
DHEA T RORMIFEPRT A s AT 1
VIREE L ORNCESENFRD Hiie o
77

Mieritz et
al. 2012
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8) ]

Hfi : 47.70
ng/mL

FHIfE : 81.39
ng/mL

#iPH : 2.99~2863

ng/mL
PR MBzP B L HEHEE & ORI
EEN TR bR o Tz,
EEY O+ FEEREE % 5 By (PH1~PH5) (2
Frow—7, DOYEZEE ST TE8E . PH3 OfRH MBzZP
FEWTIFE 12fD 7 # (A=, k& SR 2 PH2 K (X PH445 L 0 &Eovo 7=
fERE72 i 725 | AR ATV | ) | MiEH A ; 48 ngfmL (p<0.05) .
[EN ng/m .
4 (5.6~19.1 | {X#m P L X5z, PH2 IZ A B Hem Tt -~ | Frederiksen
P - 72 ng/mL \ - | etal 2012
). (MBzP. & (FSH. 7% WC, R MBzP JEE DS 4 UASNLTE ’
P - 1.7~825 B
ZOHBLEERY | MBP 2 L) LH, =X b JFTHT . OFERRITE 3 WAL D FEIZE )
i ng/m )
FLIIE 25 4 DRI T UF =, >72 (p<0.05) , (R MBzP A
2006~2008 4 FARAT O DM ALEEDOBUE O FL# 72 L)
) R MBzP R O ifiig iR L i

FE L ORNZBEDZED LR o T,
HFEW REFEREO R MBzP B E L,
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JEBEW R ARIERE O & [7] U4 & 7
2% KO TR U7zt EE D R R MBzP 2
EXiK»o72 (p<0.05) ,

30

Trw—7,
ak— b,
e/ B IR 84 4
N OV 84 44,
6 /A BRI 5 AF
TBETT/N
5.9~12.8 % (7
BRI |
2006~2010 4

14 FED 7 »

IR AT )V

R
(MBzP,

MBP 72 &)

D PR

MIE H AV
VUIREE
(FSH,
LH, == |
FIOA I,
TARNATH
oAV
AR R AT
-1 (IGF-
1 .

DHEAS, A4-

T RaexTr

N AV
(Adion) )

NGE S
(FLFE. HEH

B, 2E)

FoER L

FHAlIE

[5R]
A EME - 49
ng/mL
#iPH - 4~1,660
ng/mL

(%]
AT A5 fE - 37
ng/mL
#PH - 3~433

ng/mL

1BV CiE, Mif+ DHEAS R
X PR MBzP et EARGERE (R e
BOEMTEEIE LD D7 0EE) DSl
LV E»o7z (p=0.038) , [FEEED
{525 M35 1 DHEAS J2% & f
MBzP IR & ORIZ HFRD b
(p=0.045) ,
13 BT, IEFT A FATr
TR EE J OV LH 2 B2 (3R Hh MBzP HEifit &
EEREMEERE LV otz (ZhE
U p=0.040, p<0.05) ,
TEE S e O o g AR V€
IREEIZ RV TIXIR 1 MBzP HEifib & &
MBI AGGR D Do T,
(%]
ME H AT R B N ORI 1

—

Mouritsen

et al. 2013
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IZDOWT R MBzP #Eiftt & & oficix
BHENFRD ST,

LS
RN

r—Aar knm

—JL 7 VT F = 81E
JEE A5 | L R L [CPP #f]
PR AR PSR HHLfE : 9.00 uglg

THROT 2 ]
H BRI IE PR EAR | AR Cr JRH MBzP £ 12>\ T, CPP B

fe = 27 AX o

(CPP) o# R —_ FAIE #ipH : 1.14~172 STREEL Y & o7= (p=0.005) , Chen et al.
a1 714 (2.5~11.5 (MBP (CPP) . [IER By ngl/g Cr JRH MBzP B i) & i & 2013
/A uN
k. PWTRE 1.3~ MEBP 72 1) MAF = A | A7, [ ] NTF 54 L ORICEIEAED b
Ny

8.5 %) . i TFRRE H BT SHT Ol 3.74 uglg | o T,

DR F R E
EERART O %R Cr
HEDL L 29 4 #ilF : 0.95~50.4

(2.2~8.3 ngl/g Cr
%) .
2006~2009 4F
F—A TV R 18 K | REF oI iF . PRAVERE OWEZ U | IR 18 38 KON 36 i O REE o 1L 1E 1 Hart et al
iy
N N 34/36 D | AR LEL MBzP £ i) & RO g 2013
26
ak— b, BEEloo 11 18 (7 Fmr A - RER OGS MBzP | /VERE ) & ORNTFERIE | X@OuEm,
[IENANELES

1214 (P9efE DT AN | ToUF TRE WO LR Tz, FREEOIMmEF g U2 R OV
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15.1 5% (18.3~ | A7 L | DHEAS, # HL : 1.26 ng/mL | MBzP 2% (x40 & LR owREs: Y9
17.6 %)) O&W | (MBzP, FARAT O IQR:0.79~2.11 i, BMI XI/ZBMIZ 227 (4Efin L HEEICY
&= DR MBP 72 &) >, SHBG, ng/mL PERIZE U+ £ 5 0 BMI O 411 & Pt
1989~1991 4 | OMIEHTIRE | WEHET 2 A #iPH : <LOD(0.40) | DZEDTRE) . JHEAFE, kIR
(B DI Fa, ~24.31 ng/mL B, ZFENYNEIE R K OVILYE MR
18 38) . FAD) IR JVE PR & ORICEEEITRRD b
AN % 18.3~ R D Mg Mol
17.6 % £ TIEHf PERILE
=27 —
BARILE
FSH, £ >t
v B)
1SR DHTHAE
i, BMI £7-
i BMI Z %
a7 PEEE
- N ob /R
. 23NN
B A
. Ax o, TR S | BIROMFRL | JROKE, B | FEMHE RER DR MBzP 2% 0 IQR #91& | Ferguson et
ak— b, BEEEDH | £V RoFEmL | [FEE (107 43)] BIRo Mg SHBG i & oIk al 2014b
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1184 D H IR Ro9fEo~ | (DHEAS. BMIZ A =7 | i : 5.20 ng/mL | OEENRD 57z (p=0.01), £EE
(8.10~14.4 BANBETAT | A T UF SATEHME (T | DR MBzP 2% L B IR OB O E
W) &R AR —b. Ave | EMREUROHT | PARERE) © 4.67 | & OMICAOBENGED bl
R (MBzP, v B, (2.45) ng/mL (OR:0.27 (95%CI:0.08~0.94) ,
1994~2004 4= | MBP 72 &) SHBG, 7 * IQR : 3.16~8.11 p=0.04),
CEHRS 1) . | ORI FATE Y, ng/mL
A% 8.10~ WelfET A~ A RME : 114 ng/mL | % AKGFRSCT p EOA B ZEKEDOFLH
14.4 5% (fFH TRaY) (B2 (1134)] 7L
PEALVE PR . BIRoM HJLE : 5.60 ng/mL
WE, R g (f2E, I (Sefil
MBzP i FE & PESRFEIE, YRR Z2) - 6.11
N OWEFS A BAATE) (2.06) ng/mL
B) & CIEHF IQR : 3.68~9.47
ng/mL
KA : 32.4 ng/mL
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® NEOMHRITEIRKEICK T HFE
EF | TV e LR 7 \
B BRI ) ] JRHh MBzP 5 il R4 SCHk4
kel  RIGAE] RA B AT 71k
3 kR DK [MDI, T L SEYVAON GG 1B SN NANEN
FEfE, | PDI) BB ORYT MBzP B (%) &
fhEEh R | AR, MDI 2 =7 JxOPDI 2 =27 & OfEic
FE. RIRETTE) | BB WS, BIE N b o Tz,
K AR OB MBI TENC DV C, REBLO SR MBzP
' O~ U —gL |, (R \ WeEE Gf) LBIX Z b0 1TH
HA R — b, RS 3 #o L EEAHIE
IRRERE | M. FERE (withdrawn behavior) M OV 6 X
T7IVARXIE | THOT Z L ST EME < 19.0 B
(BSIDT : DE, &b 178} (internalizing behavior) & DfH
EAR=y IR | BEAT AR ng/ml, Whyatt et
] B 1404, | OFER] (£2T CEDBERB LN BlIEZ b0 - y
OFFE (18~35 | #thy (95% CI : 16.4~ al. 2012
33 W57 4) | E—ED) p=0.01, A X1TH) : p<0.05) ., % :
k. FEMEE) (MBzP, 22.0 ng/mL) .
O OFRIE FEFE IRIZBWT, BELOJR T MBzP
KUOF-319#, | MBP 72 &) #iPH - <LOD (0.1~ ‘ i
\ B (MDI) K | E#REYFS ) &R/ Bo o
1999~2006 4 | ORI 1.0) ~1,110 ng/mL )
ONEER R | AT, (anxious/depressed) . H{RAIEKHK
(HPERE) .
1 (PDI) EZ 5 N=V s (somatic complaints) . 51X Z %0
T4 7 Al 1THEN R O Z4T8) & ORI IE O B
ORBLOHE | oHT DELRI. (R /95D p=
R SRl 0.01, HARMEGHR : p=0.01, 51&Z
DITEN T = » [CBCL] H VATHE) : p<0.001, WM XTHE) : p=
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7 YAk
(CBCL :
286 4)

Rjg, RO
1Q. ROt
RSk, IR
F DG RO
T R, IR
H1 > PAH K&
O BPA O %
&, FEbLO
PE5, CBCL
% FEhE L7 Iy
DT EH DA
fn (H i)

(&TXIE—

NEOW
N
& fEn

e
=

0.01) . —4. BRIZBWNTIE, Zh
5 OBIEITGED bivie o T, FEBLO
PR MBzP IR G50 & BRI D5
2L VITHIRONmEATE E DA
RHITENZI 1.57 (95%CI : 1.07~
2.31) }1¥1.43 (95%CI : 1.01~
1.90) TH Y, ERRBUZITIZEL 2V
R—H =T ThHDINAZITEIE D
A X% 1.88 (95%CI : 1.01~
1.90) Th-o7,

XM ETHE) : AL E
(emotionally reactive) . %2,/
20, HIRAIRGER TS5 € 26 D ATE
29,
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TEBTAFFE |
k[E NHANES
(2001~2004)
2SI LT=/NR
1,493 4 (6~15
).
D5 HEEME
#IiL (ADD)
1124, FHE
%IF (LD) 173
4. ADD 7>
LD56 4
(ADD K U*LD
DLW B
~OFEIZEED
<)
2001~2004 4

(o &

T

12D 7 4
IR AT L
R
(MBzP,
MBP 72 &)
DR R EE

PERI, 4D,
NFE, AR
AL ISR,
FEBL O AT R
] DR E

OYART A
7 [BUF 53 HT

7 VT F =R
€=

HRORfiE : 24.7 nglg

Cr

(i EHIE : 29.4

ng/g Cr

(95% CI : 27.3~
31.6 ug/g Cr)

IQR : 13.0~48.7
ug/g Cr
#iPH : 0.1~917.0
uglg Cr

[ADD » A#%]
KT EIE - 25.8
ug/g Cr

(95% CI : 17.6~
38.0 pg/g Cr)

[LD & 78]
) fE - 28.8
ugl/g Cr

(95% CI : 22.3~

R MBzP j)E & ADD K OVLD & o
SO LR T,

Chopra et
al. 2014
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37.3 ng/g Cr)
[ADD »>> LD
g
I« 46.6
ug/g Cr
(95% CI : 29.0~
75.1 pglg Cr)
[ADD XO*LD T
72 EE]
I - 28.7
ng/g Cr
(95% CI : 26.6~
31.0 pgl/g Cr)

35

AF Lo,
HAEaR— K,
BE7- 1354 (B:
B 27.2
. B 644,
7R 71 4)
1997~2003 4%,

PEBRES 3 oD
9FED 7 H# v
= 27 AR
#)

(MBzP.
MBP 72 &)
D PR PR

1% 24,
30, 36 7 H
D/NRD
MDI J ¢
PDI

(AU —F,
BRI A

e

PO &
USRIES AR
. HARE
H, =AY
M, ZAa7

(weight-for-

age) . "o

i, R~

A IE

(=8
AefnF50H - 3.54
ng/mL

(95%CI : 2.94~
4.26 ng/mL)

(5]

AEHE  3.66

RER O R MBzP % (%) &
MDI 2z =7 & ORI AR Hi
Rh3 o T,
FEBLOJR T MBzP 2 (5% &
PDI 2 =27 & ORIZBIEITRED b7
Mmooy, W RE BROH LTy
. EORENED b

(p<0.05) .

Téllez-Rojo
et al. 2013
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(BSID YR A7 | ng/mL
o ) VIR D (95%CI : 2.76~
T ERERE | 4.85 ng/mL)
(4]
ECRRIEDR AT | ST EME
3.44ng/mL
(95%CI : 2.68~
4.40 ng/mL)
@ BIRARHREIC T &
& | WRFYA =% AR 7 ‘
FREETETE ) \ JRH MBzP 2 AE R SCHkAD
5 - RIGAE] RA Vb fiEAT
LY H HER R
B, VEIRA 2 1D | AL ‘
7 LT F UHHIE
REMTAIF . 5fin~7 %) | (TSH,Ts, )
e FUEL7ZR L Hhoufig ¢ 3.7 uglg Cr ] B ]
GRS 2 ootk | BB 27 A% | Ta, W55 Ta) Bl 69.9 el JRH MBzP £ (i) & i+ H Huang et al.
BNE @ 69.9 pg/g
76 4, it RO LT e RO AR EORIE | 5007
36 2 EEE | Cr )
Y4 33.6+3.3 (MBzP. v (A bT BERE R ZD bR h o T,
) Jiw oM XMBzP O#i % -
% MBP 73 &) DF—,
17%
2005~2006 4., DRI FSH, 7 a7/
AT )
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37

Frow—7
REEAITSE |

/IR 845 44 (3
5034, &R
342 4) |

4~9 7%,
2006 £ 1 A~
2007 4 8 A

12FD 7 ¥
NWEET AT )L
(NEIE7/
(MBzP,

MBP 72 &)

D SR PR EE

R i e

(& H DR
Ta. Wz Ta.
o N i
Ts kT

TSH) . IGF-

1. A2
YRR AT

(CRa INOAVE

3

(IGFBP-3)
LOEE (&
£ESD2a7r
Je OV O HN

/rA—)

3

i, PRI
AR S &
(ETXE—
)

peisy

NS
RS

R

=
&
=

VT F=UHIE
[2E]

FHYLfi - 23 pg/g Cr

S fE

nglg Cr

#iPH : <LOD~

2,916 pg/g Cr

IQR : 9.0~47 ng/g

Cr

*LOD:1.26 pg/L
(GEAHEfE)
[ R]

H L ;26 pgl/g Cr

B fE - 25

ugl/g Cr

#iPH : <LOD~

2,916 pg/g Cr

IQR : 10~49 pg/g

Cr

XLOD: 1.26 pg/L
GEAEfE)

PR MBzP 22 b8 &k Ta KOV

ﬁ?%‘ﬁ T4 @F’Eﬁc:ﬁ@gg\ ntu &) %j/bﬁ_
(W p<0.05) . £, KED

HEXBZ LI2A . R MBzP 2
Gt & ilehfE Ta ORI A OB
WO bz (p<0.05) —J7,
HEMRIZLIZGA T, WIhoHE
HIZBWTHBEERZRD bRn-o
7

BIRD

Boas et al.

2010
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[Zc )R]
rRofi : 20 pgl/g Cr
ST - 22
ug/g Cr
P : <LOD~474
ug/g Cr
IQR : 6.9~42 ng/g
Cr
*LOD:1.26 pg/L

(FERHIEAE)
AL — FEAHIE
HAMAIFIE, Uiy (BB AR
DIz s Y ) ] St HRRELMED 22 FBN T, R MBzP
) 9QFED 7 X v
=y EXpLE . Hgefi : 8 ng/mL B OG0 &g TSH #E & o
g0 27 LA ‘ Hlln, PR, e s
#1624 (i 1 UIRELY IQR : 4~16 ng/mL | MIZIED B AZRD H 4172 Dirtu et al.
18~84 i, ik (MBzP TSH. bz 10 N =t/3 (M - 2 (p=0.022) . 2013
38 .
a1 Bae | j L, [T ng/mL Wi C IR MB2P #EFE (o)
.y
4 4Pk 106 44) i 90 N —tvhAVE - 25 | Lyt TSH JEE, bz Ta b OVEDH
DR B g
EESG T ng/mL EDORNZBENFRD biL7e o7z,
434 (FFim 19~ Ui (B 3 7
59 ik, FRAE 43 A1) #f]
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., B34 K
80 44)

2009 4F 11 4~
2012 4F 2

Fr ol : 12 ng/mL
IQR : 7~20 ng/mL
10 N —t/iAME - 3
ng/mL
90 N —tVIAME : 45
ng/mL

[Ens# (B 6 7
H#&) #F]

HFLfE ;10 ng/mL
IQR : 5~23 ng/mL
10 N =t/HAMVE = 2
ng/mL
90 N —tVHAME : 39
ng/mL

(i (e 12
A% B

Y 10 ng/mL
IQR : 6~17 ng/mL
10 N =t/ AME 2
ng/mL
90 N —tVIME : 27
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ng/mL
(xR ]
HFILE ;6 ng/mL
IQR : 3~11 ng/mL
10 N =t/ ME = 2
ng/mL
90 N —~t/HAME : 20
ng/mL
SBUBRARAT (1562
4) . 3mA% (95
%) . 6 H% (53
4) . 12 At%
(3944) (ThR#% 24
R[] iEfE L C R
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KEAD

B2 488

=1

S

BFSET 1

N

kSR

i fei . ) R4 MBzP 2= AR ik
E R N % 15| WA b fEpT 5 ik
B, ARV v
HEHTME e SR N L
) 23 NFE/
L (HOMA : "
BT homeostatic Eb‘% UL
6 D7 X model N ) —
NHANES 7 VT F = UAIE Stahlhut et
IR AT assessment) REE, K
(1999~ ) . FRAE : 14.2 pglg \ o i al. 2007
2002) 150 IARE JEENE, ¥ . R MBzP BE () CEFAERT :
—2 I VA Ay N
(MBZP, | scHOMA=[iferh | 1. Sl HOMA & ORICEDBARD s | <O B
39 | L7 (18 ' .| P (SE) L oo R
MBP 72 OIER A 2 2 Y (GFR) K O® (I8P : p=0.005. HOMA : p=0.009) .
el k) 1,451 = 29.4 (2.7) nglg o b BB
L) OFRF| iR S
A 3 (ALT Cr
1999~2002 | (WU/mL) ]x[i :
. rpo g s | GGT)
a— A
(mmol/L) 1/22.5 | FEWREIIHT
K 6 fED 7 & | B EfEE s, ANHEL/ | 7 VT F=UMIE | FEEES & (6~11 mEliE, 12~19 T,
BUERRE, | A=A | (BMD | BB | RiE SR, | (B 20~59 ke, 60~80 k) |C/Reh MBgp | Atchetal
40 | NHANES JARE | BMISEEY | dammiot | (611728 (320 | BRI A UAMIIC AT . JRe MBaP JJE & 2008
(1999~ (MBzP, | £)? (kg/m?) AL, B 4) 1 BMI } O PH o> B 2 5~ 7= 8 Bk
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2002) \Z&0
L7- %% 4369
4 (6~80
%)
1999~2002
i

MBP 73
&) o

e

KN, 7 LB
T, AR
(12 LA
) o
(20 5% LA
k) L AR
+ (PH#%.
PERIED (20
L ot
)

EE\EIP oy

ST 1) (SD)
34.7(2.6) puglg Cr
[12~197% (662
4) ]

K] FHE(SD) -
15.7 (2.8) ng/g Cr
[20~59 % (895
) ]

() FHf#E(SD) -
10.1 (2.5) pglg Cr
[60~80 % (365
) ]

KA F-HfE(SD)
9.5 (3.1) pg/g Cr
(&)
[6~11r% (327
%) 1

KT - HfE(SD)
34.4 (2.8) pglg Cr
[12~197% (682
) ]

D 20~59 FERAEIZ IS THRUIE O BEE 3R
H o (BMI R OWER : p trend
<0.001) ., F7z, BHEOMOFERER O
PEIZB W TEBHEDBB D LR o T,

145




AT V-2 fE(SD)

17.1 (2.7) pglg Cr
[20~59 7% (761

4) ]

K - HfE(SD)

12.8 (2.7) pg/g Cr
[60~80 7% (348

4) ]

KT HfE(SD)

11.7 (2.7) pglg Cr

41

FEWTRIFFE
NHANES
(2007~
2010) (Z&0
L7=/hR - &
F (6~19
%) SO
(20 kLA L)
HEICSML
7o NEI R

10 fltod> 7
Z VIR A
T ARG

(MBzP.
MBP 72
E) DR
IR

A, I A E

[/NR - FEE]
BMI Z A =27 (23
3 & T 2 T
fIE%  (obesity)
BMI %3 95 N -tk

AVEL b
WIAE (over
weight) : BMI

73 85 LLE 95 N -t

[/ - F
]

ES NNV
R, al
—EE, M
HEhaF=r
L L
TFr A
(A ]

S N il
(gender) .

FEAHIE
(GN'
(&H)

KT EEE (SE) -

11.94 (0.63)

- HAE]

ng/mL
% 1 USALHE « =
5.66 ng/mL
5 4 VU5 ALRE
>27.58 ng/mL

G A EE)

[N - F4E]

(=58)
PR MBzP i FE & i K QNS AR & DI
BHIRE O b7 o T,

(B
AESG K ONB IR E D OR 12OV T, JRH
MBzP JREDH 1 WSR2 5 4 U
SNEEED OR 124 3.99 (95%CI :
1.20~13.23) % 1*3.23 (95%CI : 1.12~
9.34) Thotz,

(&)

Buser et al.

2014
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A PN
2007~2010
4

VIAVAT

[ A]
BMI (235 & e
7 fi] e
fIE2%  (obesity)
BMI 7% 30 L E
WIAE (over
weight) : BMI
M 25~29.9

IN: V=T
Jrm ) —HBE
B, L7l —
Ta EE,
MyEH =2 F=
R, BEK
He W AR
. FERI

LA Eu TR
T4 v 7 Bl
SR

B F-2E (SE)
12.78 (1.23)
ng/mL

CHEis)

KT EHE (SE)
14.48 (1.43)
ng/mL

(EHAFE (K
HHET) )
S fE (SE)
11.10 (0.61)
ng/mL

[ A]

(BE)

B F-EfE (SE)
5.88 (0.25) ng/mL
%1 WA =
2.66 ng/mL

55 4 WU fE
>143.04 ng/mL
G A )

PR MBzP 2 FE & It & O R & DRI
BELIRRD B R o Tz,

BIN

(2B, BEOH, KMEOR)
SR MBzP 2 & B & QN ARE & DI
BRSO b o T,
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KT (SE) -

5.47 (0.30) ng/mL
(B

I FME (SE)

7.12 (0.29) ng/mL
(E#RE (KA

EHETe) )

KT EE)fE (SE) -

5.15 (0.37) ng/mL

42

AR & A,
gexeck S A il
9774 (30 ik
R~70 7%
).
1996~2002
ik

9fED 7 ¥
VBT AT
A
(MBzP,
MBP 73
L) DT

i

BMI (GR#RH%G
IKF)
hREZE (kg
)
(10 4EFHEBK)

(A2
#]

Ko7 vT7F
=URED b
LDar— |k
CKIEERERD
(295
(NHS) Xi%
NHSII) . 4
JEEE), 8K
{#i, AHEI

FEAHIE
51U (P
f&) : 20 nmol/L

55 2 oL (FFk
fi) : 47 nmol/L
55 3 oL (R
fE) : 90 nmol/L
4 Uon (R
) : 252 nmol/L

SR MBzP Ji2 & AREZE L& & OFIZIED
B3GR b7z, (p trend <0.001)
PR MBzP i 5 & R B As > BMI & 0
N BIEIIER O B2 Dr o T2,

Song et al.
2014
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(alternative

healthy
eating
index) . %
=Y —fEH
B, AR
P DR E
[BMI]
IRep 7 v F
=URED b
LDar— b
(NHS X%
NHSID) . 4

fin, PARE, MR
JE OB, &K
. AHEI
(alternative
healthy
eating
index) . %

7V —{E R
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B
akR— b,
EZ2R=yy | 9FED T H el PERI 7 VT F =R
RXUET 7Y | VR AT JESTWDHEE | [HIE] ‘ 5
N LA BMI BMIZ % . A : 49,6 el JRH MBzP 2 (%140 & BMI, BMIZ
SROD/NSE J iy N jad N b [IE . :
H ng/s 297 (G L HERIZAE U 2 b o BMI Teitelbaum
3874 (6~8 | (MBzP. | 7. [P, HE& B, RfE 4| Cr \ ot al. 2012
43 , DL & DAEDORE) | BEAKOHEE '
. BIE 80 MBP 7¢ KERJRI%Z 1 1% 7 U —EH [% ] )
B ORI bhved- T,
4. R 307 | L) DRH BRI DZ L 34.0 puglg
£) . B i, BoOHEE | Cr
2004~2007
e
© ¥EFRIE & DBEEEM
% | BT A v ) TN 1 i
FREEERE T RRA b } SR 5 MBzP & & ERE k4
ke - KGR SRR 51
KIEL 6 D7 & | P, A AV | i, Flivo | 7 LT F=MIE \
PR MBzP £ (i%k) & REREE O Stahlhut
FRWTAFSE. BT A | IRPUEFERE 29, ANM/ | POME : 14.2 uglg L
i HOMA & ORIZIED B8 H 7z et al. 2007
39 | NHANES T AR (HOMA : R, I8E K% | Cr
(&P : p=0.005. HOMA : p=0.009) , PIORLN S
(1999~ W homeostatic Wahia ) — | Se¥)fE (SE)
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2002) Z&h0 (MBzP, | model BEHE, 5K 294 (2.7) uglg ~DFET
L% (18 | MBP 72 assessment) EC L Cr & Fak
LA E) 1,451 | &) DR JE. B ek
4. R Y¥HOMA=[{frfzd | (GFR) &k
1999~2002 4= OIER A 2 | IR
> (pU/mL) Ix[# | (ALT,
BfomfEs s | GGT)
a— A
(mmol/L) 1/22.5 | E[EVF/3HT
AFa, 7 VT F = UAHIE
BRI OMp7
s | surF= | MR 394
SR 7 LoHE | s
(Lépez- & FERIA (B CH (SD) : 3.8(3.9) FEPRIFEED PR MBzP 21X IERERIFEIEL | Svensson
44 | Carrilloetal. | MBZPs | s LA UR | (MR 0o, (p=0.001) et al. 2011
2010) D*}HR MBP 72 T4y 7 A | 1824
gtk | 2 PR Syt ST
P 2214 (4 R (SD) : 7.0 (2.9
Hin M OV 1
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Ze FLS ASE R

R ENADE e WIAYAS

HlivyTF VW3, Lépez-
7). Carrillo et al.
UBE R RE] 2010 Tl pg/gCr
60.5+8.5 7% &Rk
ER IR
]
52.4+12.8 7%
AR A R R A
L
[hk PRI% ] [£1K] 2,350 4 \
B NESR FERIE D OR IZHOWT, R MBz P
Rz v T | S fE )
REWTRIFZE 8D T X FEDEE 1 UASNLERIZRT T 55 3 OV 4 1Y
IR (B CH =y Fln, | (95%CD : 9.7 (9.0
NHANES JVIR T A SAEED OR X, £1ZE41 1.90 (95%CI :
B ) ) | ZEREREmEE | ANFE/RBE. | ~10.6)
(2001~ 7 /AR ‘ 1.18~3.08) | 1.99 (95%CI : 1.14~ James-
il (FBG) . 1> | &. &AW, # | [HERWAE] 215 \
2008) ([Z& | ¥ 3.49) Tholz, (R MBzP REDMS) | podd et al
A2 ARGUEFEE | BFFE, BV | 4 . :
45 L/fl’_ﬁ"l\i 2,350 (MBZP‘ {iﬁ@iﬁ’fﬁ@%ﬂﬁiﬁ L/) 2012
(HOMA-IR) . 7 U —EH KT fE ‘
4 (20~179 MBP 73 i FEVEIRIFHEC IS DHERIF Y A7 A A
i Fife~trmvy | & RIEVHE | (95%CD : 11.5
%) . ZDD &) DR ~—7%— (FBG, HOMA-IR, HbAlc) I
i Alc (HbAlc) ok, WRAE (9.5~14.0)
LHERBE B | R - ‘ DWTCIE, JRH MBzP £ & FBG & O]
iEE), BMI, [FERERIHE] o
cHE L4k DIZADEERR BT,
JEPA 2,135 4
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PEIX 215 4 KT -2
2001~2008 4 2EBEa T | (95%CI)

T4 7B | 9.6 (8.8~

Az 10.5)

[FBG. SHLOTHA L

HOMA-IR.

HbAlc)

ERERIUH

LR 1 % FRHE

e fiE [E] T oy

Br
KE, 8D 7 ¥ . PERIL J VT F=UMIE | REERRE LIZITICB VT, R
FRWTFIE JUPR T R NHE, R MBzP R IXZE A A Y KR

i 25 R i A
NHANES VAUZAY ] LT F= [B1E] HOMA-IR & EDOR#ENRH 7= (p
(2001~ 7 Mo, # | Pl : 10.4 pglg | trend=0.0070, 0.0028) , E£7=. PERIZH
AR AV . al. 2014 a
46 | 2008) (Z&MN (MBzP, FHua ) —fER | Cr FCHR T MBzP 2 L i th O Z2jEREA R :
AU AP \ )

L7-kERE & | MBP 72 (HOMA-TR) #, FUZU |IQR: 5.4~19.5 UIARE L OEZENT T2 L, MDA
sZranicz E) DR YU R, & uglg Cr TIEDORH# S b7z (p trend=
EDIRNEME | RRE B, ME &g | [&rE] 0.068)
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1620 4 L O Wi 13.4 pglg

PE 1463 40 (12 Cr

~80 A hREmEFES | IQR 1 7.1~23.8

) . PR Hr nglg Cr

TEIRIR AR

P,

2001~2008 4

KE 8FD 7 ¥ IR DA FEAHIE

aFR— MNJE | MR A lin, AFE, #a | DU EED Ho

5t FRATFZE., 7 AR £, FRmor | fE )

HEEMNE | 2 TSR A . PR, A&

gL Lz (MBzP, (A O HESEM | L ffifs | [NHS 248— h

NHS =2/—k | MBP /¢ BN ) N e /A P

(53~7980) | &) R TR |51 SRR ;3.5 | R MBzP B & 2 TURERRG b ofcpgs | Sunetal

47| L NHST =k | 7 %08 | <fleadnt > dEBE, B | (0.04~5.2) R B T 2014

— bk (32~52 | ®JRFE | ONHS : 2008 4F | & HALEY | pg/L

W) OHNG | B @NHSTII : 2007 | f/H, #EA%E | 55 2 WUAALRE

L7z, b & EIROMFEH, | 7.2 (5.8~9.4)

RIIERI & % | <JREREL HRIEME, 7| pg/L

DOXFRFI D~ | R > a—v, BE |53 UL

7 394 fHL L (DNHS : PRIB DF 1t 13.4 (9.6~18.3)

154




577 i

(BRIR R4
fin. BRIREFH]/
(SN /N
BRI DA R
WPl PR,
RIVE T
WikE~ v F
St72)

2000~
2002 4
@NHS
I1: 1996
~2001 4

JEE, m=a LA
7 1 — )V IAE
QRS INE2
FIEHE, R
R R FE A
=7, BMI

KfrE vy
AT 4w 7H]

png/L

55 4 DUAACRE
31.8 (18.4~
1415.5) pg/L

[NHSIT =2 A— k

)

%51 WU RE - 8.8

(0.04~13)
pe/L
55 2 WA ACHE
17.2 (13.0~
23.2) g/l
%5 3 PUA AR -
33.3 (23.2~
47.3) pg/L
55 4 WS ACHE
87.1 (47.3~
766.6) ung/L
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FLUILX—KELDOBEEN.

B | BETYA 0 AR - \
B ey L= T RRA b i R MBzP #E it A SCHERA
= . kP AEH] fiEdT 5tk
PR EE ORIE 72
AT —F L
9 FEHD \ : W
: PRI, A, JEBIRED N 2 & A 1 BBP i 13k
ak— hsE | BEPD L <BBE> ‘ B
B EAGOL U ) HXVE»ro7z (p=0.004) o FERBIONME
1l %t B 22 B L7 N AK A R . i -
AR s BOOSA | e | BT TEDOBERDRRLEN
, y N - =B (mglg . Ny .
DEGIET 7 7. R ¥ 24 A |t BBP EE L, 45R T Hk
LLE—fER | ARTO6 i dust) . - I
i, ME 34 T 5 EME, BN OVRIBIEH] Cxt At X
Basepm | RO7X ok | o < (p<0.005) . PVC 7a—1U 2 /%
shig g | MiEv= | TEDOMRGRTET T e 0135 R “ Bornehag
Y5 1B IKOFHE fh BIZOWTIHHET 5 & &% N ONBIBIER) T et al. 2004
48 ~81%) 1754 M Savi% A ~ § SEYIE : 0.319 :
g DT ZIEED SHREE L D\ 7z (p<0.018) , /N7 A
[ctiaRE] 7 (BBP 72 B A VAME 0 0.181 | ] ‘
) o T AT D A A v BBP R & DUREIZ 43 U 7o T ©
S = 5y TTML .
L E IR : . 5 1 AR B 8 4 TAMRED
DIV E 9 546) _ 0.00~0.05 .
EZ5 = \ OR 1%, &% 3.04 (95%CI : 1.34-
. F 4 v 7 Al 0,050,153 6.89) . 1B 2.56 (95%CI : 1.24-5.32)
2001 4 10 /1 ST o Thotz,
~2002 4 4 A PEE LS % 3 DU ALRE -
0.13~0.25

% 4 TUSLRE
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0.25~45.55
UEFIEE]
HAE 0,152
SEEIE : 0.472
A F4ME 0.209
[t e ]
HiJefiE : 0.118
EEIfE : 0.163
KA EEMHE - 0.157

49

TNHY T,
a7 — MAE
Bk AT ST
[EBIRE]
7 LIV —IE
/NN
*K, B O
HoTo/h i (2
~T %) 102
Z4

(et FEE]
7 LIVX —E

FEHD
BEND
PREL L 7=
INT AL
A RNHD 6
o7 5
LRy T
ATV
(BBP 72
&) D
i3

T EH O, &
%, 1wz

BA~OEM A
(ZRWT, Bk 12
MAHIZEGRD S b
25 EOT LIV
F—IERR B o7
T+ &b A RERIRE &
L7z,

FER] & XD~ >

L

PR A RE DRNTE 72
L

<BE>
NG AL AR
BBP J#
dust)
[tk (177
) ]

(T EIME - 0.32
Hufi : 0.33
95 N —t/IAME -

(mg/g

FELOEENORER LI AN AX A b
1> BBP B IIEBIRE & 5 FREEO R CFF
BT, FELOT LAFT—ERED
B IR b T,

728, AWFZEI2IF 5 BBP, DBP,
DEHP O/~ A4 A NI THF7E &
D bENoT,

Kolarik et
al. 2008
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EINOAARVIN' F 7T T 1.56
(2~T7%) 82 AN [EFIRE (100
% ) ]
2004 4= 12 H HYLfE : 0.38
~2005 4 3 4 - 0.53
[k fRE (77
i) ]
HfE : 0.32
SEXIE ¢ 0.45
B, TEHD T b otk 7 VT F=UHRIE N AHZ L BBP g EICOWT, E
REWTAIFIE. FEND B, ARG, FE | REALIART pglg | BIBERMIITIREE L 0 mavo 72
[EFIRE] BRELL 72 B figkx L | Cr (p=0.03) ., JEBIFED 5> B, T L F—E
BEE. T L | AT STlliczg | [2k (101 BRI CTHREEL D m2oTe (2
X—taAkN | A o5 TEEIT S, | &) ] NFN p=0.04 K} p=0.02) .
HEBses Moz | TVYET Dwomm v | moeg QR SR MBzP I Ic >\ T MR oosipipe | Hsuetal
50 | Loians | amox | TERE B LAE—JE, |51 (26~12.9) | OBAEREL D @72 (p=0.01) . 2012
/N (3~9 AT )V BHE L~V | 51 USALEE N AL A N BBP TR
%) 594 (BBP 72 TV T | 0.97~2.56 MBzP ¥R 2 DU 53 (T T fifpT Tk, ~v
[ HREE] &) O EATS TR | 55 2 Ui AK A N BBP REDH 1 WA ARt
TULAFX—E | EROE (A) 2.57~5.11 I 55 4 WAEEED OR 1, 25EH] 5.82
EIN2YAARVIN'CR P (=YY e 5 3 MU ALRE (95%CI : 1.52-22.32) . &% 7.01
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(3~97%) 42
%
2008 4= 8 H~
2009 £ 9 H

# 7

(MBzP.

MBP 72
&) DR
i T

5.12~12.87

5 4 VUL
12.88~217.16
EFIRERAE (59
4) ]

FfefiE (IQR)
6.2 (2.6~14.5)
(W (944) )
i (IQR)
18.7 (6.7~317.6)
(B (484) )
fefE (IQR)
6.7 (2.6~16.2)
(Im35)

i (IQR)
5.2 (3.0~15.2)

(%]
NG AH A
BBP J
SHNIZ AT pglg

(95%CI : 1.75-28.17) ., {B¥Z 7.71
(95%CI : 1.67-35.61) TH v, HEKT
RIS A bl (ZnEivp
trend=0.010, 0.006, 0.011) ., —F4. &
i MBzP )& & i B oo R e [ 23 & -
7= (p trend=0.030) 723, A v XLITHET
ot

N AL A BBP 2R MBzP
R EOHBER S - 72 (p=0.02) .
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dust

[k (91 #F) ]
FofE (IQR)
1.0 (1.0~3.9)
551 WU ArRE
0.08~1.00

55 2 WU ArRE -
1.00~1.00

%5 3 WA AiHE
1.01~3.88

%5 4 PUAZRE
3.89~40.16
[EGIRE2 (55
#) ]

gefiE (IQR)
2.2 (1.0~6.0)
D (36
) ]

hRfE (IQR)
1.0 (1.0~1.6)
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51

KIEL
AT
BT A =
R—rOT 7
VORI R
R = RKE
AND/NR 244
Z2R
ZDobh
a7y FEe'—
DN 64 4
IR D & 5/
IR 54 44,
4.9~9.1 3%,
2006 4-~2010
B

ATED T X
1%/
T ARG
7
(MBzP,
MBP 72
L) DR
MR EE

T EHDOORIER
RE~—J—, @i
HFH7 hE—

(seroatopy) . @

Wiy

OFFR T — I b %
# (FENO) ##l
E

@miEHT oA =5
=, IXxT7V, X
T~ AD7T L
I S AT
#) IgE ZHMIE L,
0.35 TU/mL L\ - %
ey he—LE
%

QBRI 5E
MM T D
iy 0D R A5 (2D
<

ROLE, 4
N VNN
Tl IR
FENO % &
L7l K
SHNO R
. o7 5
VBT AT )L
(A L7 Naa=
7 hE—

FEAHIE

HE 23 ng/mL

IQR : 10~50

ng/mL

#PH : 1~1,498

ng/mL

R - 23
(95%CI : 20~

27) ng/mL

PR MBzP i & MR NO JREE & o
IEOBT#EAFRD H itz (p=0.011) ., Wil
OF AR H MBzP L & MU NO R
EOBEICHEREREEEEZ TN D,
(p=0.016) .

Just et al.
2012 a
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52

KE.
HIZE Rk —
k.
77V R K
WRI=D%
DR
4074 (R
255%, IQR :
21~29 %, FF
WUEE) L%
DHAENR,
414 60 M H %
ESE)

HEHRES 3
Hooprh
MBzP i
J

T &L oWmE
(RElICk L&
REEERHRIIC L E
M ZE A 2 0 I
LATV, [ERTID D
iz L s5bhnlizZ
& WD D INEDNT
#£-5<)

T LV X —&AE
(FEHLDAER
24, 36. 60 7 J
DI LD L H1 D
AXTY A K
=XFv T ADT
LIV ATKET B
RS TgE 28 0.35
IU/mL L E) KO
T &b DAL 24,
36, 60 /A IREm D
i H# IgE

JROLEE, P
RN CTIES

W, BREET-IX
ZfEA~OHAE
AR, RHB
DJEtE (4

[N = N
HEIEE, HOH
AT X D

B, B IgE ©
S E )

FEXEY 22
(RR) &R
7Y EET
AT
4% 60 2 H
%l L7 R
PR & B SE
ZD &5/
R it YA

FEAIE
[41K]
ST V-2 E
ng/mL
IQR : 5.7~31.1

:13.6

ng/mL

[7 7V 71%]
fPEEIE - 18.3
ng/mL

IQR : 8.7~35.4
ng/mL

[ FI=m%]
A EfE - 117
ng/mL

IQR : 4.9~26.4
ng/mL

H:1% 24 70 H £ TIZ 30% DT £ NES
EFRIE LT, REBLOIRH MBzP R XA
RDOA% 24 1A £ TORIEMERIS DIIE
CEDORENR &Y | R MBzP R Cof
) OWSALFEFH ORI x5 FAEPEE
Z® RR 1 1.52 (95%CIL:1.21~1.91,
p=0.0003, E¥5 113/376 4) Th -7z,

—J5. BEBORP MBzP RE L T- X1 D
T LR —BER O 60 70 A O ffiiE
B IgE & ORIZBHITRD b oiz,
MiEFMT hE— (seroatopy) [FJRH
MBzP R & B OB 4 2k S8k o
77

Just et al.
2012 b
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/N O HelR T

SZIET AT
+ v 7 [BlFE
TV T
T ULk ] i -
i AN IBNT, R MBzP JREE (R0
(7 L F— T )
ok - 8.73 T4 507 LV R—fER & EOREA G
B, fEBRE, H } N
} SO PEE G | v, R MBzP BE GoH4k) OBkt
Ko RE. B . i
KIE HERE) 1 8.22 | 54T LILF—JERD OR (95% CI)
L =) BN
FEWTHIFZE 15 oD~ o i R, AFE/ES | (0.52) X, MR 1.46 (1.01~2.11) . ME0E 1.78
F—EE (g
NHANES S VIR o> 197 (O e, Rl 7 | 1IQR : 8.72~20.45 | (1.22~2.60) | {EHE 1.68 (1.09~
0) h
(2005~ AT AR LT F=r | 95N~/ MVE - 2.59) | &% 1.24 (1.01~1.52) Th-
. ENL S ; Hoppin et
2006) (ZHh | #W o BMI, =5 = | 66.64 72 BNIZEWT, JRH MBzP #RE Cof
YUA TXTY \ al. 2013
53 | L7ZAKA 1,646 | (MBzP. ) N ) LT VAX—EEAETH 2007 L :
FEDOT VNI ) )
4 kO | MBP 72 i AR Ol E T | AF ek (R & OWE) & ORIZED
DR FE) IgE % 1 i i g
(6~17 %) £) DR BYRAT 4y | REROSIER | BERRD bz, OR OZED p EiX, Wi
i EL, el i
779 4 PR EE ] 7 a5 AT kR 2.0.011, WiilE<0.001 TH -7z,
1>O7 L)vy s
2005~2006 4= —Ji, Hilind CIIR MBzP JREEE T L
(2%t LT 0.35 y i \
PY=X VARG 'RAN xR, Wi, fERE, &%k,
KU/L LI b2 ik ] ‘
— Lo NPHELESFIE, T LAF—) LRI
EFR

BEEIERO N oz, Eo, T LALF
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7 LIVF R
W5 1FED L6
il DIEIR DA HEIZ
B9~ % B 2 A
WZRTLHCHE
W<

— &S L DORICITTROBEEIEER D b7

-7,

54

=R

A= R— K
WF5E.

RE7- 483 #.
HAE R % 5 7k
ENGIEN
2004 -~

TENRER 3
B RS
LZzDT
Eh (2,
5 i DIF
R D4
D7 ¥
JUiE T A
7 ARG
7

(MBzP,

MBP 72
&) DR
R L

FELOT FE—
PERz &2 (REBL~
DE M EERAIZF
D HEICHEED

<) . MmiE+ IgE
(53 WRRREI B L
TR & . 2 7%
KO % TEREL L
T i % I 7E)

HAE R oM

N s

. HIPERE,

FEBL O
BHE. W,
fHRHR O
KO 7Y A
vOMEH, i
A, T
DT FE—,
ILMIM, 72
X R
BE. FEO
H—=ry b

REDEE

7 VT F=UHIE
[AEA=% 3 4
(1614) ]
(I E Ry
PHJRRFE) 1 1.84
(1.11) pg/gCr
[27% (218
) ]
STV SME (Sefn
PHJRRFE) 1 3.76
(1.10) pg/g Cr
% 1 U ALRE
<1.9048 nug/g Cr
5% 2 UNRE -

1.9048~4.4776

2 LT DA 2 KR RO R MBzP
ET ME—HRIER & OMICBENED 5
. SR MBzP O 1 WSk
55 4 ANIEED OR (95%CD) 1% 2.50
(1.08~5.79) TH -7,

2 IRV T, 2 IR O R MBzP
REE CGat#o) & Mg IgE REE G4
& ORMITBHEITIFED biLZeiro Tz,

Wang et
al. 2014
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ng/g Cr
5% 3 iR -

4.4776~8.2000

nY AT 4 v | uglg Cr
7 Al 53 Bt 55 4 W5 ERE
>8.2000 ng/g Cr
[57% (191
4) ]
KA FEIE (Sefnl
FEJRRAE) 1 3.46
(1.08) pnglg Cr
@ RE. SMA LR EDBEEN
F| HETHA ) fik-SEs i
FRIRTEAR Ty RRA >k ] JRH MBzP & i RS kA4
Za - XFRAE FRHT 71k
B NER 1507 | MIEHORIE~— | Fls, MR, | 7 L7 F =4 ]
PRH MBzP IR G %) 13RIE~— A —
RETAIFE, Zfgx | — (CRaPES | A - R, | FRAfE : 12.6 pglg o
(CRP) & HEKAFRREDRENTED 5
NHANES A7 | 37 (CRP) ) myEHF=2F= | Cr Ferguson
) M7= (p=0.006, p trend=0.003) . FEf{LA
55 | (1999~ EiEY bR R A~ | v PIR (| #(TF%HE : 13.0 g et al. 2011
‘ ML zv—H— (GGT) & IXRTEAZRD >
2006) Z&h0 (MBzP, | —#— (y 7% | WNAERE | pg/g Cr A
LINDTZ,
Lz h# MBP 72 ST UANRT L HERA) IQR : 6.83~24.4 -
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10,0314 (i | &) Ok | FH¥—E BMI, JR#Z7 | pgl/g Cr
IR | R EE (GGT) ) L7 F=r | iKfE ;18,332
6 %L I ug/g Cr
1999~2006 4F EZ AR B
JRAYHT
Hfln, PRI
P NESN 1L DR~ — 7
N RNEV N .
REWTITIE, /D7 | — (TAHY 7+ e PR MBzP IR EA R LA~ —D—D
EhaF=
NHANES BT | 2Ty st ﬁpm " T Y A b R A 728 0 B
>,
(1999~ 2T AR (ALP) . #fixtaf MEBH BT (p<0.0001, p trend
. HN /B R
2006) (& | # hER¥ (ANC) ) Ferguson et al. <0.001) , RIE~—H—>IfiH ANC LT | Ferguson
56 | L7-9k (MBzP, | 7= UF L RO7 - F‘W 2011 LA L 13T ALP & FlBRFR 2 EOB#AEE | et al. 2012
NV <
10,026 4 (4 | MBP 73 47V I - Bz (ANC : p<0.05. p trend
9% =
Iz bR<) | E) R | LA P L Av— =0.001, ALP : p<0.001. p trend
6 L k| HR H— (eYe <0.001) .
575 B E AR[A]
1999~2006 4 >)
I o bt

166




@ EAAEDREEN

& | HFETHA ) TR T \
B R | T RRA b ‘ JR 1 MBzP iR SR
Tl SR AT 5 i
A¥yad
.
‘ i, W
HLHN—2GE | 9D T ¥
fn, HHPER] ‘
FIxtEmTgE, | LT A ) 7 VT F =T
‘ o B, VIEF \
LR ] 7 LA U Gl ) ‘ \ -
. fin. BMI, P xHARED IR MBzP 1% % 3 0 (LBEIC 01T
ABAEED | B o HATENE (95% \ o
TR AT S PARE TINS5 &L JRH MBzP JREITHA A &
1l 233 44 (MBzP, CD :5.43 (4.81 g Lépez-
. o %, o7 % HRARAFH 2 ADOBENRD bl (R
(18 LA ) MBP 72 LS A ~6.13) pg/g Cr i B ‘ | Carrillo et
57 ) VT AT L ) MBzP JREDH 1 =/ iffcxd 55 3 =
(xR &) DR i [5cf ] ) al. 2010
o i Kt IINIEED OR 14 0.46 (95% CI : 0.27~
FE L OURE | R AT (95%
X 0.79) . p trend=0.008) .
iz~ v F & CEIRE | ceD :e6.27 (5.38
EZ3 RN
WM 221 | IXTRIERT B ~17.31) pnglg Cr
, T 4w 7 alE
4 (ZERER)
ST
2007 423 A~
2008 4 8 A
Axvade 9D . OMME | 2 L7 F=UMIE | P MBZP BRI A G ot & | Martinez
| ™ NMgT A | DA fiv, HPE] Ui ] D BIEHoT (p<0.05) . Nava et al.
BN AJE | T S, WIBER | O : 4.00 nglg | PPARyPro12Ala U PPARy =7 s Fx | 2019
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R RRATE S

[EBIHE]
S ABED
1k 208 4

(18 bl k)

[ e RE]
i L VR
Wz~ Fx
W72t 220
Z4

*Lépez-
Carrillo et al.
2010 OHFFED

— i

|

(MBzP,

MBP 72
L) DR
R L
(REGIRE
(TTBIEA
(2RI

fin, PARERTC
PR
D7 HVFET
2T ARG

7

E
€

N
il

A

=82
v 7 [ala

N
N

5yt

Cr
5N =t/IAVE -
0.70 pgl/g Cr

95 N —tV IV
16.29 pg/g Cr

[ R
FJefi : 5.18 pglg
Cr
5N =t/ IAME -
0.35 ug/g Cr
95 N~V VE :
23.00 pg/g Cr

— % —® PPARGC1B Ala203Pro i&{51%
RIS PR MBzP S LSS A ) A7 & DR
RICKITTHERHR NN, AR
IR SR o7

(p interaction=0.34, 0.25) .

=
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V. ERICHTERBEDIETE

TANREY T AT VO MY 5 BEEOHEIZIL, BEEAKTO AT
JARGHTED B OHEEHE | £ = AT VR E ORI O FR R & OHEEFD —
DOFEN—BIZHNLN TN S,

1. RIBEAINSDRE

(1) EXR

D XK

BREZIT A 2000 FEHEINAT o 722 E 20 HSICB ) 5 kBt (T, FE

sk, /A 6 AR, B OVKERA 1 H) I2OWTOFEA TIiX, 13/20 #i T
KEHIZ BBP 235 &, SEHMETX 0.0021 pg/m3  (#iPH 0.0011 Aiti~0.0035
pg/md) THov (R FIRME 0.0011 pg/m?, && FEEME 0.0036 ng/ms) (BB5
¥ 2000) .

@ ERZER - FHADER

HRHBIZ K % 2000 FFEOFETIZ, EH (2000 4 7~9 H) KUO%H] (2000
12 H~2001 4£3 H) 2, 2 (AH 228, £H] 214%) KA 7 4 AEL

(28] 138, &AW 14 8) O=ENZER (1EFY72 D ERN 2 DT CEKLHR) &
FODZER (17 JER) 23 24 FEICh =V s vz, ENZESH O BBP
WEEOHRRE I, MR 1L, ERICOWTEES T 0.0026 pg/m3 (0.0010
A5 ~0.0243 pg/m3, 95.4 %) . AT 0.0010 pg/m3 A3 (0.0010 A5 ~0.0361
pg/ms, 42.9%) . A7 4 AE IOV TIEIE T 0.0030 pg/m3 (0.0010 At~
0.0386 pg/m3, 76.9 %) . 4T 0.0026 pg/m3 (0.0010 AJii~0.0095 pg/m3,
92.9%) Th-o7-, £7-. 4K HF D BBP EEOHR R (FPFH, HBHEER) 3. EM
T1Z 0.0022 pg/m3 (0.0010 Aifi~0.0264 png/m3, 82.3 %) . & <Ti% 0.0013
ng/m3 A& (0.0010 Aii~0.0033 ng/m3, 64.7 %) Th-o7= (B FEREOFHE
72L) (KBS 2002) .

[FIFEIIZ Otake (2004) O 2SHIFA CTITo7-fi& TIiE. & (2000 4 4~5
H) o6 it K (2000 4 10~12 H) @ 21 HFOEEOEANZLELL 3 HIH
[Zol VRIS -, BBP O HIRE I FEAE - EEERZE 0.02+20.03 pg/m3, H
Jfi 0.01 pg/m3 (#iPH 0.001 AJi~0.11 pg/m3) T -o7= (Otake et al.

2004) .

2001 4F 8 H~9 HIZfThbN-BERIC L 2FRAETIX. £2F O 95 >N T

FEFOEB MR NEEDORNZER L P DOZ2ER0 24 BFIZbZ 0 sz, =
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WNZ25& 4o BBP 2 1%, 0.001 Kiii~0.170 pg/m? Tho7-, 7=, sKH0
BBP /%, 0.001 Ki#i~0.100 pg/m3 ThH-o7-, (ErEEE 2002) ,

Kanazawa & (2010) 7% 2006 4 10 H2>5 2007 4 1 H I/ THLIR TIT - 7=
ENELKF ORI AR E#E L EREEO Y v 7 T ZEFERE & OBEIZ DN
TORETIE, BHNZERD 48 B2 0 fRELE 7=, BBP IZ=EWNZEARAE (n
=39) ® 25.6 % TR &N (B FERE 0.0029 ng/m3) . fHEEOPRIE (G
FH) 1 0.0029 pg/m3 A (0.0029 Aiiii~0.0266 pg/m3) Thol-, 7o, Al
BT, BNZERUIHT 2R &R IRy B IR IS vz (Kanazawa et
al. 2010) ,

(2) #RFK

REOKEFHEF K OVKIE KU EESL D 2006 4 ~2011 A2 F M L 7=
FRREHE B OKERERB R (FUKKLOYRK) BNIE, £35S T\%, BBP O
HER I 2 3% TV-1 12T,

BHEEORHFRIIFAKTRAK 3.2 %, /K TRK13% TH-o7-, FKIZEBITD
B ARAEIE 0.002 mg/mL T, #/KIZEIT 2 HEKMEIT 0.06 mg/L C, ZMFHE HEE
i 0.5 mg/L (BE) D 10%IZ&7-% 0.05 mg/L Z i3 5 Hiden-7- (B4
F@E 2013) .

& 1V-1 BBP MRE/KKRUH/K TR (2006 FE~2011 FE)

- v :
FE ey | 005 mEILEEDL iiﬁﬁ%ﬁ;%iﬁi A 1 O K
T Pl (it | (mg/L)
JEK K JEK K JEK K JEK HrK
2006 4 4 0.0% 0.0% 0.0% 0.0% ND ND
2007 154 227 0.0% 0.0% 3.2% 1.3% 0.002 0.001
2008 167 200 0.0% 0.0% 0.6% 0.0% 0.002 ND
2009 125 178 0.0% 0.0% 0.0% 0.0% ND ND
2010 131 157 0.0% 0.0% 0.0% 1.3% ND 0.05
2011 118 149 0.0% 0.0% 0.0% 0.0% ND ND

* PURREIE E B A 0.5 mg/L (EE) O 10%., ** JIE#UREI TS + 2E1E

(3) NIRER b+

Kanazawa © (2010) %, 2006 4= 10 A 75 2007 4 1 AZH T TELIR CT=EN
BELEEEDY v 7N RTEFERE L OREIZ OV T
Aol NUAZAMIRRELOM B (R7, Hf%EETe) HHIRIRS

oA FERVEA R E
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Nice N AKX A NFO BBP ZIEEID 92.7% (n=41) K OUKEEID 97.6%
(n=41) [ZHHESN (BHTIRME 0.2 mgke) . BHEEOPIE ) 120
B IR ENZE L 2.4 mg/kg (0.2 Kiiti~35.8 mg/kg) KT 4.2 mg/kg (0.2
Kiii~52.1 mg/kg) ToH-7= (Kanazawa et al. 2010) ,

FF2 Kanazawa & (2010) &R USIET/ANT AL A R 28 L AR D
[F CAFSE 7 —T I bilE ST b,

Ait Bamai & (2014a) (%, 2006 4F 9 H~12 HIZFLIE, &5, A=, Kk,
o] (L} OME ) O — P CTEE 156 #FbERELL 727 A X X S BBP % I E
L., BEHEBI6 L DO EK DT X —L OHEIZOWTHE L, N7 AKX X
R~ H BBP (3EELD 95.8% (n=120) K UUREID 98.6% (n=148) (TR S
AU (B FRRME 0.2 mg/kg) . MRHREE ORI (FEPH) 1IMEEE, KRB 2
L. 1.7 mg/kg (0.2 Kjifi~431 mg/kg) & 1.9 mg/kg (0.2 AKfiii~60.5 mg/kg)
TdH o7~ (Ait Bamali et al. 2014a) .

Ait Bamai © (2014b) . 2009 4 10 H ~11 H %1 2010 4 10 H~11 A Z#L
BRI INFRLIZHE 5 EEO AT 128 M LEI L7/ A X 2 FHd BBP % |
E L. WM EDOREIZOWTHRE L7Z, N7 AX 2 Fo BBP 3Rk
85.2% (n=128) K OURREID 68.0% (n=128) (T 4 (B FERME 1.0
mg/kg) | MRHREOHRAE G (ZECE, KRBt ENE, 3.9 mg/kg (1.0
ARl ~267 mglkg) MO 2.0 mg/kg (1.0 Kiiti~139 mg/kg) Tholz, £7-. #iEk
Bt BBP REIFMEEOLEFH L AREREOHBENH -7 (Ait Bamai et al.
2014b) .

F7o, MBS (2010) (X, 2009 FREICRHHGERR D R FIE 24 B O 5 K OE
FBOR « WONTAF A MZOWTHEEI T2, NTAX A MRS
BBP ¥R EAME 1.7 mg/kg, A 1.1 mg/kg (&P ND~17 mg/kg) Th -
7o (B TREORHEZ L) (FE S 2010) .

(4) B
O BRHMNSD BBP OEHERE

TIRE S 7225 O BBP OfHERICEIL CTiE, FITM T, siEaim kO
IR AEMIZOWTOFHED 2000~2001 FI(2/THIL TV D, HEEREZ R IV-2
(2R,

SMES (2001) &, BAEIR, HRER. KR, FER &K QWA RN O/NEE
T, 2000 4F 11 AH~2001 42 HIZHEA L=HIRE S 177 BRIKICOWT, 3 04T
BEBIC L 0 L CTOMr&21T - 72, BBP 2N ELERAYE WIS TR Sz o1 3
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W (tr47~616 pglkg. 5/8 HiK) K7 7 v FAT L v K (126 ng/kg, 1/3
K) Thot-,

Z O L IRIFFERNIC T O BREEE (2001) OFRAEIC L D &, 2001 48
HICHFEHIX NG CHEA LA A X v MRS, BEFLE RO 2 L7 5 36 Mk
ZOAT LTofRE S, BBP I3 S 72 0o 7= (B FBRAE 10 ng/kg) .

ARAORED O BBP ORHICOWT, IFOWERH 5,

s GREEEL) 1o Tid, SNES (2001) RS FIREE L T25
ng/kg @ BBP % 6 MR 1 RIK TR L, BEERIZHE - 72 Al i bRVt
GIUCHITH—H Y720 OBHAELOFAEROERERE (3.1 kg) (23-5< BBP
BECREZ 0.07 pgkg (KE/H EHEE L7 (AMEDS 2001) , BREEE (2001) OFF#A
Tl B IL7 76 BBP I3 Shhoiz,

F7o, THROBEALRE (LIVEERRTZ V=X RTA) 1220 Tk, AMED

(2001) DA TiL. BBP 13 tr~30.9 pgkg O#iA TR S, —&Y47-0 D
BBP #1315 KT 0.05 ng/kg K& & H#EE Sz, BBEEA (2001) O T
%, BEELA 16 Bk BBP I3 S o7z,

& V-2 mhEREM®D BBP #&HERE (2000~2001 £ 9)

K348
) y y R | B RRAE
(& /N33R RAREL | M H
. (ngrkg) (ngrkg)
0
‘ 0.2 X% | 4N
H A b 8 2 0.8~1.0
0.8 2001
R
JA 3 2 1.1~2.2 0.2
(20)
E—/ L b 6 1 tr 0.8 XiE1
FET VT — VERE} 3 1 0.8 0.8
INH— 3 1 56 10
sk ~—H 3 0 ND 10
(17) 77 v hAT Ly R 3 1 126 10
HEW) M 8 5 tr~616 10
) rFxw S 3 3 7.5~26.0 0.8
AR ) .
) N 3 3 4.2~5.4 0.8
I x—R 3 3 2.9~6.1 0.8

47ty R RIRAELA L R R RRAER
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/ F— = 3 3 tr~8 4
FLEL 5 B
) 43 3 0 ND 2
TA AT Y —A 3 0 ND 4
\ B2y b 3 0 ND 4
LA
(©) Faal—k 3 1 tr 4
AT 7 A 3 1 tr 4
X Fi | HKE 6 2 1.8~6.0 0.3
¥
AVZ | 5 1 16.6 0.3
(11)
BB | Nn e Y —b— U 8 1 1.3 0.3
PRLIN L
b5 i 2SS ~
1e | B BETeK 8 2 1.9~2.1 0.3
RS, ooy
e
e 754, LT 23 6 1.0~5.6 0.3
(23) "
%‘F
0.4 X%
L RV B 14 9 tr~28.6
B £ i 0.8
(20) 7V —XRI7A4 B 3 3 6.6~14.4 7.8
H > T H 3 0 ND 4
o 0.4 X%
o L hv AL P 23 16 tr~5.2
NRp—7 0.8
—FK 7 U —XRZ A B
3 3 17.1~30.9 7.8
(31) =
HIRHBRS 5 1 tr 4
Wiy (Hb, 7
WLz
© FR—=T v 7FINT1 6 1 2.5 1
FRAK)
LV L—F4 REEE
A (3) . WK 2001
A ALK
(1) . f>AZ b
MRS |
F—Ar (3) . B> 16 0 ND 10
7y EN (B) . D
(16)

FF5—A (8) . H
v IR ZIE (3)
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o BEFLATE A -
HEFL & d
(16) - %A - 52T 16 0 ND 10
M (% 4)
¥z
e AR 4 0 ND 10
(4)
ND : Akt ot SR FBRELL B, T BRAE A

a 2000 4= 11 A ~2001 4 2 AIZIEA : 48NS 2001, 2001 4 8 HITHEA : 8&EE4E 2001
b T Z 2 HERE T L7z 7- o FRRIEAN R 72 5,
c A VAL MREMITRALFRIR IR BT,

d BESLEDO 7 U — X B 7 A ST E RO EICHHEL, HEEO RO L v ML
ZOFEFREE LT,

e Iy 6i§%tﬁ:

Q@ BEHRE

ARIZHE LT

AR,

2001 FIZf2lET U X DBt B R OFRENO B RICBIT 57 Z VR AT )V
FH O FERE A M St S 7z,
ShES (2002) KO Tsumura & (2003) 1%, HriE R, Z R KL OKBRF O
3 IR T DIakETHE 2 Fhii L7-, 2001 4E 7~9 HIZBIT 5., BREOIEED
HfE—HEE OWREA R 21 B (FF 63 /l) 25, Mik)r 05 3 oI K v 4
Braiiz, &0 BBP Ot FHREIX 0.4, 0.5 X' 1.0ng/lg THYH, ThZ
A 20/21, 4/21 } ¥ 16/21 Fifk75 BBP 23 &, N2 0EHE (B
FH) 1X2.8 (0.5~27.1) |, 0.6 (1.1~5.0) &1'2.5 (1.0~18.0) ng/g TH~- 7=,
Tsumura & (2003) 1. ZOfERICES X 3HESIRTO— HEHERES 3.4
ug/ NTH EHEE LTV D (RRERIIES TR I 3 10 2 B TRRIE D 50% D

BBP & &1 &)
2001 4= 8 A IZ,

(A S 2002, Tsumura et al. 2003) *5,
R (2001) 1X. 2F 9 M4 3 A x41c,

FREN D

e 3 HMOBEZRE L, RAMEEAT1 BOOREE 1 RikE L, &t
81 FRIKIZ DWW THHT LA R, 1/81 k26 17 pglkg (B FIRME 10 pg/kg) @
BBP i s (BBEi4 2001)

SABEIZ OV TR, AT S (2001) R OYMEDS (2001) (%, KPR T 2000
F£8 A (MIAY) T 200141 H (77 —AM7—FK) ([ZHEA L 19 BikIC

48 A (2002) KO Tsumura 5 (2003) (E[FE CF —# ZHWTW5 A, BBP O HE
3 NTHEBID 2 B B b VR TR E A 3t
BOMKH FIRME E L CTHY BBP O EEREIL 3.5 ng/ A/H EHEH L7-, (Tsumura et al.
2003), —J7, #MES (2002) 1E, ARRHBRIEITA S ITRERIC IS 1T 8 FRRIED 20% D

DOEHTFENEZ S, Tsumura & (2003) 13,

BBP &t EINE L. 3.3png/ N/H EEH LT,
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DOWNWCHEZIT>72, BBPIZFHE D 7/10 ik, 77 —A h7— KD 4/9 KN 5
B &7 GBS 2001, FhES 2001)

72, 2001 4F 8~9 HICERIERAITHEFRMX D7 7 —A N7 — R, LA NT
ETHWALTANE o= —ty b, FbD, ER, %) 45 RIEOFHE
ZiTo70, 2D HH 1RMAEND 30 nglkg (R FRAE 10 pg/kg) @ BBP 23k H
Sz (BEi4 2001) .

PLEDORER %2 FK IV-3 1T7~T,

& V-3 miRFH. SRFOBBP RHER

ANk \ . | WRHEERE | BRH TR
) N R | Rk (ng (ng AR | Ak
/kg) /kg)
U (10) | FONRY 7 10 | 10~100 | 05 | 2000F8 IS
NN —=T]—t v b 2 3 tr 0.4 .
ZZFéf I 0 3 ND 0.8 2001 4£ 1 H %ﬁ%
R Y 2 3 tr~2.2 0.8
Sh£ (45) 7 y7—ART7—F 0 5 ND 10
A7 7—AK7—FR 0 5 ND 10
T77IV—LVART 0 10 ND 10 2001 4 8 BREEE
AF—F LA FNT 0 5 ND 10 H~9 H 2001
T LM 0 5 ND 10
Z DOt Ak 1 5 30 10
TN— M 0 10 ND 10
ND : R tr: S PR B, & & FRRE A
(5) Zhih

O mEMSDORE

FLBICH A R BBRIE D —2I, ZANVBTAT VB EATHEL b Y%
D~ (mouthing) 4972 EIZ LA NOBZE NI LTV 5D,

B[R 5 (2012) 1E, 2009 4RI PVC St A o rIEFIE A EEEZ A L, |
TN, FRE RN B ORI RN A L 7= PVC 8Bt H 101 BRI OWTHRAE L
7oL Z A, BBP IIEEDLESOK N OEL 46 MK DITMM S 2o 720y, 15
EABLE K ONZ O 55 MK DX 1 MIATHRIEBE S (BREE 2%). &8 &IT
0.24% CToh->7- (E& FIRMHE : 0.01%),

49 RFHIEICIBNT THSIE O BRATENC, HANTRBRITE & R R & B 2 6T 5,
HEMIZIZBE L BB L 50 280, RO TFoja <@l OoMwE NI AN 5178 (&
A5rEE 2010a) | AT,

50 FLHENENT 2 Z LI KV ZOREZER I BENRH DL LD L LT, BAEFBKEORE
ToHEbbLL (BAT#EE 2010b)
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2010 iz, JEATEE (2010a) (£, BAROANL O~ 72 v FITEFHE O
R OATEKIE L C DINP 2#&47 54 U b e = vBloORER &2 V- A
L MR AR O RICESE, RO~ VU I L D ERE R R
B L7, BBP OREZERE% DINP (39% %) OFHFERELFALCEARL, KBTS
LLBbbe (BL&EYZKRL) 2260 BBP BB &ED 50 /S—& % A JUEI
13.5 pg/kg IKE/H ., 95 X—% ¥ A )VfHIT 36.4 pglkg (AHE/H . i KRB EIT
742 nglkg AHE/A LHEE SN, 70, BLOoKSV O~ UV T a2 GO
BlIFNEh 15.1 pg/kg KE/H ., 49.3 pg/kg R/ H KO 169 nglkg (AH/H &3
Hanl (BE4A%@4E 2010a)

JEA G 1L ORGSR E 2 T, 2010 EnHEMFEEIEICBWT, WHIEA
DEH B2 DAL INTME B 72 585 431X, DBP, DEHP XU BBP % 0.1%
EEZTEALTUIZRL20E Lz (BA@E 2010b) , HEHGILIE, B
Lo bR A~ORFIFEH L T\ D LTINS,

2B, EUICKIT 5350 BBP O &FZ# i Tid., CSTEE (1998) 13k b H
LDV T B EKMEE 1.9 pglkg (8E/H ., EU-RAR (2007) 1ZBbH =
RED~ VUK DR — AT U AT 0.95 ngkg RE/H E LTV,

@ tHEMSDRE

BN ENZBWT, AL =Y T 7O BBP &8 BEOHET — X 13 A
W BN, 2 b ORI X D ZFEEEITIH O TIEARW,

Koo & U Lee (2004) %, #EEIZFNT 2004 4 HTERALHES 102 MK (FK
42 FiR, ~=F 2 7R 21 Bl ~7 B 31 AR YT A R o ML 8 FiA)
DFEEIT -T2, FK 2042 k75 BBP Bt &z, ~=F 27k, ~7 fil
MM OT A KT o FELIZOWTIL, BBP M SN o 7z, B, R
R B FIRAE (0.0005 pg/mL) @ 50%® BBP Z&¢e & ) REZE V- |
T. BBP bl O EBEREICHOWT, /HAKE—HIZ0.62[H. —[AEIC 0.5
mL EHT % & e LT 0.002 png/kg (RE/H, 72, HFAKEZ—HIZ3[FE, —[EIZ
1.5 mLAEMHT % &{E LT 0.036 pgkg (AE/H E#E L T % (Koo and Lee
2004) .

ARAER R TIZ, BBP 23 SN BIKITENTH 7o, BRIREEL.,
BHOBREZZ D=2 TOREDOEEEZHEENORERE LTS, £D7H, KHE
RS & LCiE, ABHERD D OBBRIIMAENKE L, RERBEOHE L)
EBIZEMDR D0 | Z O R &2 EHN B IREOHEEICHW D Z & IIREY)
EEZT,
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KERG DAL L OB E1L BBP 2 &H L CWRWZ &G b & OB Eas
LERBINDr—AID 0 EE 2 BREHEEIIEEES L OBLE NS D 5FE
FEEB LWL L,

(6) RERBROBEICEI<CE FO—HEREHTE

AEMRAESICBWT, FiE (1) ~ (4) ZRodi L7222, bk, BfE LY
N AL A MO BBP HHREICBET 5 kT — 2 2 VT, BARAN (BRA) @
BBP &4 HEE LT,

@ BBP it E—RHEM=E (FHMLERELY)

Z2EAT OV TE, RAMNENZERICEIT 5 BBP MR E O EZ § A5 L
2ODERD D B, LV EVME (ENZEX 0.02 ng/m3, Otake et al. 2004) %
77

FIBIKIZ DWW TR, 2007 45 F O 2010 55 O A7k 725 BBP B ST
BY ., ZNENOEED BBP MHRE DR KMEOHRME SN TND Z b,
2 OO KRIED 5 BALVME (0.001 mg/L. EAI#E 2013) & Huv iz,

BFIZOWVWTIE, Wbifa B Rk OFENEFOREFREDOR RN HME I N TND
N, FENEFENSILSLBIET 1 RENLDLOBRETH-72Z &b, WiH#E
FERN X0 @R B OFHAEAE R S FHE (— B S ERE 3.4 ng/ N/ H,
Tsumura et al. 2003) % H 7=,

N AL A NMIOWTIEL, BBP MRHIRE OEHEA#]E L7 S0kl 1 3CHCH
HZEMD, UEEHE (1.7 mgkg, #E 5 2010) & HAv iz,

FRHROXET = ZHWTEB LZBAAN (A) © BBP O#E — HEEE

CEM72 JAES V) 1%, 0.11 ngkg K&/ H THo72, TNENO BRI
® BBP O— HEIEOHEER R 2K IV-4 [TRT,

= IV-4 REREK (ZEXR. K. B, /\DRFRX ) OBEICEDI<CBARAD BBP
HE—BHENRE (FHUNLERELY)

AR # # PR | BEEAO1E | HEE - RERE | AE 1 kg M
BBP )i IR (ng/ A/H) D 1 AHEEEIT

B ]

& (pgkg AE
/H)
[ K & 55.1
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kg? & E ]
WA | ER 0.02pg/m3 vV [20m3¥ A/HD |04
Ba | ARk 1pg/L? 2L/A/B D 2
jos 3.49
N7 A 11,700 nglkg ¥ | 0.00005 kg/ A/ | 0.085
Z b Ao
Rt 5.9 0.11

1) Otake et al. 2004

2) JEA 7B 2013

3) Tsumura et al. 2003

4) FREF 5 2010

5) CERI/NITE 2007 CTHW & L7 E

6) Oomen et al. (2008) (RIVM Report no. 609021064)
7 HARANDEERYY) (NENEMHZ2ZES 2014)

@ BBP it E—RHIERE (RARELY)

ZEZAT DN T, R NENZELUZI T D BBP MR 2 A L 72 3Tk 5
H, bEVE (BNZ2E50.170 pg/m3, BREEA 2002) Z M-,

EKIZOW TR, JFUKE VKD BBP BHIRED Y B, &b EVWME (0.05
mg/L, EAE57E% 2013) Z MW\,

BHEICOWTIE, Wbt R OFENEF OREEREOR RAHE STV D
. FZENEENLIT 8L R 1 BIENS DADRH TH 722 L, M
FERS E 0 @ 3 Hax DIRPiAs B O AR RIZIIT S BBPRHERED S H, &b&
VME (27.1 ng/g. Tsumura et al. 2003) % AV 7z,

NG AFEZMIOWTIE, REOH ER (R7, #ExELE5T) »oEREShi
N AL Z MO BBP MHRE 2 WS LIZSCHRO 2 B wbmlME (431
mg/kg. Ait Bamai et al.2014a) % HV 7=,

EROET —# FHWTHRI LIZBARN (BA) ¢ BBP O#tE— A EHE

(KRB V) (3. 3.25 nglkg K8/ H Th o7, TNENDREFEREEN O D
BBP O — H#EREDOHEER R E2 K IV-5 IZ7-7,

k. MEHEE— HEIEIL, SRS BBP f iR E O R KEE IV THE
HLEMETHDZ b, MEFRIZIImO TRWRKEES Y Th 5,
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x IV-b RERK (EXK. BHK. BE. \VRFX L) OFBEICEDCBARADBBP
HE—HERE (ZAXRELY)

R 1 kg M7=
~ D 1 HHEEFEEL
. TR 1 A L _
N e2 S U N _ HeE 1 HHEEE | & (ngkg AE
FRER R . B
BBP L (ng/ N/H) /H)
UE]
[ & EH 55.1
kg® & {RE]
N IS 0.170 pg/m3 P | 20 m3/ A\/H ® | 34
OBFAK 50 pg/L 2 2L/N/H Y 100
- BH 0.0271 png/g® | 2,000 g/ A/H P | 54.2
M
/N TR K 1431,000 pglkg | 0.00005 kg/ A/ | 21.55
ZE 4) H
Al 179.15 3.25

1) EREEE 2002

2) JEAI7EE 2013

3) Tsumura et al. 2003
4) Ait Bamai et al. 2014a
5) CERUNITE 2007 THW b7 GE
6) Oomen et al. (2008) (RIVM Report no. 609021064)
7) CERI/NITE 2005 THW b7 HKE

8) AARANDOEENY (NEFE

< B>

CERI + NITE (2007 I3LZWEOYI ) 2 7 5HlZBWV T, BBP O 2R &
K& BEPK R ORI & LIZ5 6 ORNICE T 5 BBP O— HRIE % 0.26 ng/kg
RE/H EHEE LTV D,

2. NMAE=ZRYTFT—4
RENCHEIE SN D T ) T AT )RR EEFRLD 7 2 Vi 27 WA O E
1. KA 7RI KD 7 X VERT R T )V REE A BT BT 5720, B DT

SR AT )L

BEEOHEICHN LGN TWD,

il 2L 4

ZE% 2014)

51 BBP OH#EE— HEREIZOW T, SEUNOBY R ONT AL A RRBEI N TR

D, BELTD,
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(1) BBP ORFHKBMRENSDHTE —HEREDHE
b FDRH DT Z N AT VARGEIIRE NS 7 Z VR 2TV (BALE )
O—HEREZHET H7-00HFEA [1] EHE I TW15 (David 2000,
Koch et al. 2003) .

pu— ><
H) Fue X1000 (mg/g) MWm

X [1] IZBWT, UEXCE OIIZAR Y MRV VT NOT — & % 24 WefH #iE
IZXIS S E DT OIAMFT 2RO IEE2THY , UE I/ vT7F=1g 4720
DT ZNEE ) = AT VERFHEE (ng) 53, CE lTkg KEYV DO/ LT F=
r—HYEMERE (mg/kg KE/H) 54 Th D, Fue X7 XNV ATV (BULE
Y) OEEREICXT D7 XIVEETE ) T AT VO RPYEIEO TV (B R
M= . fractional urinary excretion factor) . MWd X7 # VY — A7 )L

BULAY) o1& (BBP TiX312.4) . MWm (X7 X VERE /) = AT )LD4y
F& (MBzP Tl%256.3) Thd (David 2000, Koch et al. 2003) .

BBPO# L BRI %3 2 MBzP D JR o~ D /L4y i HE R I Fuel L,
Anderson 5 (2001) IZXVFHRENTAEIZE SO0 T3RHNBEN TS (Koch
et al. 2003) .

CElZ DWW Tix, BM:13238 mg/kglRHE/H, ZMEIT18 mg/kgRE/H A HWHLT
VW% (Koch et al. 2003, Kohn et al. 2000) ., HAADCEIZSWTIE, Bt 256
4 CEYEAEMERZE 54£185%) D -122.5 mg/kgRHE/ A, & 2314 (F¥+
R 52119) OVI17.5 mg/kgRE/A & OFERT —2 3G o600 Tn5 (I
I 51985, 1991) .

52 J LT F =N KDMIEDIE, REICEAMELHWSHIL TS (Koch and Calafat
2009).,

53 AR v MNROBGE, RO « RO EZERINT 2720, FUIROZ LT F = RE 2 HIE
L. i Z LT F oV BELH-DICHE L7 ZLVEEE ) = 2T L OPREERN VSR D (KN
PN ZERZES 2010),

5 7 LT F = DRPHEHE (24 B:R]) 1ZFE L LTHRADZ LT F Ui (LER-> TR
) IcHplL, BATIIAERELZVIZE-E L TE Y AEHRNFORER ST L A LR
ey (s Ep e 1998), JRHAZ L7 F=v &L, HRELEE L TWA - HIC,
BTt vEL, £, ERE TR RAEARDH D (NEFRELLZEEES
2010),
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(2) BBP MRFAFHKHMEEREBRUVBAARADHEE—HERE

HEAEIZEB T 5 BBP OJRHPREMIREEN D BBP OfiE — HEREAFEH LT
WHHENRD D,

WeBF 5 (2007) 1%, 2006 AEFEICERAT U7 R AERF R AT I s 3 A 22 B
ARNRANF LG 36 4 (B 23 4, Lol 13 4. 24~59 %) DR O 7 X )VEEE
J ZATIOERENS, THANBRY AT LO— HEREZHEE L=, MBzP X
5% DRIRN B S AL, JRP 7 LT F= UIERE OEHE 18.6 ng/g Cr,
JLfE 11.4 pg/g Cr (& <LOQ55~39.4 nglg Cr) ([ZH%, BBP OftE—HE
Hegld, P 0.30 pgkg A=/ H ., HRAE 0.27 pg/kg (AE/H  (HiPH 0.04~
1.00 pg/kg K&/ H) EHEE ST,

F7o. IS (2008) 1E. 2007 EEOFHA TR 20 KON 30 o H AN
FBLEt12 4 (B 74, 54, FH31.85%) (R OARy MRERE
T & bICEEEAREE A 51 4 (FY) 314 7)) OB HOREZFHEL, 7 ¥
NEEY T AT NO—AEBREZHEE LT, MBzP [Z2TOBEN SR S 72,
o BRI K OVE PEA 2t D JR 7 MBzP J2 £ O ffif 1.93 pg/g Cr (#iPH 1.10~15.5
ng/g Cr) K0 6.73 ng/g Cr (3.67~28.2 ng/g Cr) 1ZH-3&, BBP Ot — H
BRI, Z i 0.07 ng/kg 88/ H (i 0.056~0.78 ng/kg A&/ H) &
V0.17 pglkg A&/ H (0.09~0.72 pnglkg KB/ H) EHEE Sz,

Suzuki 5 (2010) 1. 2005~2008 FITEREL L 72 HAR AN DI I 149 44 (P +
IEHE(RZE 31.9£4.55%) DAR Y MROFAEEIT 72, MBzP 1L 99%DIIKD & 1
i, R 7 L7 F=miERE (GERE) DR EEEIT 5.62 pg/g Cr

(4.27 ng/mL) . FIAEIX 4.70 pg/g Cr (3.46 ng/mL) . 25 73—t ¥ A JVEIX
3.10 pg/g Cr (1.74 ng/mL) . 75 /3—+& & A )Lfll% 9.83 pg/g Cr (11.2 ng/mL)
N OV IE 0.0568~553 ng/g Cr (KLOD57~992 ng/ml.) Th o7z,

Itoh & (2009) 1%, REERFEO DI KFEEER AR 2% LB ARAD KL
M 137 4 (RHREE - 80 4. TEWNBYEDHRFE : 57 4. 2000 4 1 H~2001 4 12
HICIEESS it 2% 2) O RBLIZ ARy NROFEEEIT->7-, MBzP 1% 133
AMBRRE S, 7 LT F = UIE Lz R MBzP B ORI El, xFHREECIE
1.8 pg/g Cr (WUrhr#tiH 1.0~3.3 pg/g Cr) . EWNBEDOBFERETIX 2.1 ng/g
Cr (W4y{r#ipH 1.3~3.2 pg/g Cr) TH o7,

Toshima & (2012) %, REAHKRDOTZOICHRICH DERAB Z2ZZ Li-h v
TNDHAEND T SR— T —42 4 (P HERERZE 36.815.4 %) 726 2010

55 855 (2007) @ LOQ (EE FIRfE) 1% MBzP OERIE T 5 ng/mL & S TW5,

56 JBF 55 (2008) @ LOQ (E& FRRME) 13X MBzP O EHME T 0.2 ng/mL & S TW5,

57 Suzuki et al.(2010) LOD (BHBES) 1% MBzP O ZEHIfE T 0.028 ng/mL & & T\ 5,
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F1HA~6 HICREL LI AR Y MROFEZEIT o7z, MBzP 12 EHEN DSBS
Ao, HREAHIE U 72 IR MBzP iR O &2 EIE 9.73 ng/mL THRYiHEHERZIX
3.12 . hfiiE 9.18 ng/mL, #iPHIE 1.44~164 ng/mL Th -7,

BREEE (2013) 13, 2011~2012 4FFEIC 40 LA b, 60 mAif > H AN O B it
99 4 D RFR & W& 21T > 72, 2011 A5 0 4F 3 Hilko 15 4 O MBzP
DR T LT F = AHIERE O FHRiEIE 0.59 pg/g Cr (#iPH 0.25~10 pg/g Cr) .
2012 (EHESY DRIO 3 Hko 84 4 O R AL 0.68 nglg COr (G Frttl FIRELT
~38ng/lg Cr) ThoT,

ZHBDAAAND BBP ORFGHBIIERE (7 LT F = AHIERT MBzP )
FEHE N O BBP O#HEE — HIBRUR A% IV-6 [TRT, B, DV LT F=UHiE
PR MBzP 13, AR > MRS MBzP REZJRT 7 VT F = RETHIE L7
HTH 5,

& IV—6 BHAAODBBP OFRHPRBMEERERY BBP DH#HEE—BERE

TR DOERE I U7 F = UMHIER T BBP OH#EE— H =& ik
n 4% R ik MBzP #2£ (ug/gCr) (ng/kg RH/H)
CElIE (%) (BRBUE | Yy | Ao ol | Bk | H N
A) ([ [E8 fiE (=
36 4 bgis
(% 23 - 24~59 ARy k| 136 | 114 i;? 39.4 | 0.30 | 0.27 | 0.04 | 1.00 5
2 13) 2007
12 4 20 K
(B7- 30t | ARy b 1.93 | 1.10 | 15.5 0.07 | 0.05 | 0.78 W
1 5) T4 31.8 63’
514 A 92008
(EPEH] | ¥ 31.4 (o 6.73 | 3.67 | 28.2 0.17 | 0.09 | 0.72
M) H)
. Suzu
AN B .
149 4, ¥ 31.9 5.62 0.17 | 0.14 | 0.002 | 16.62 | kiet
) g (20;5;8 2 4.70 | 0.058 | 553 o N N N oL
2010
N Sy 32
xF PROBE
, (9537 . 0.05 | 0.03 | 0.10
. (()é; M) 45 30~ ARy b 1.8 | 1.0 | 3.39 o 6 o6 ook
__________________ %5 | ] et
FE N | ) 33 al.200
JEDBE | (ML . 0.06 | 0.04 | 0.10 9
- 455 30~ AR B 2.1 | 1.39 | 3.29 o o o6
57 %4 34)
AR b BREE
15 4 0.02 | 0.01 | 0.34 |
(% 40) 40~59 (F-5) 0.59 | 0.25 | 10 iV oD o) A
(2011 2013
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AERE)
ARy
84 4, (F5) 0.02 1.30
(B#) 40~59 (2012 0.68 | ND? 38 6)7) ND? 6)7)
EJE)

1) LOQ (& TFIR) 1L MBzP O EHIfET 5 ng/mL

2) i fE

3) Bt TERLLT

4) 25 /3—F L B A JUAH

5) 75 73—t v & A U

6) AHMFHESIC BV TENRO#ER [1] Z2HVTEH L,

7) AR OBEX [1] 128175 CEIZ2W T, BLOFEHETH 5 20.5 mg/kg (RE/H 2 Hu
77

3. EMIHTEIRBRREDELD

ARHEMFRESICBWT, ER. BEDK, BFELUNTY 2 X Z FH O BBP #iHiR
BRI AT — 2 2 W THEE L= B AN (BiA) @ BBP O#tE— HIBEE

CEBR 2 FES V) 13, 0.11 pgkg (AE/H ThH -7, BBPIR#HHTH 5
MBzP O R TR LR L= BBP O#E — BERE (hJE) 1%, 0.02~0.27
ng/kg RE/H TH-o70, ZEREDOEART O BBP /24l 2> 5O BBP — HEBHRED
HEFHIEIL, A A~—B—Th 5 RH MBzP #2EH 5 D BBP — HEREDOHEE!
EOFFANTH>72, BBP HiE— HEREORKEO FIZITEWVEL H -7, B
RS CATF LS. HAANZIE W T BBP O 28 B CIERE 0 # &)
FTHDH ENHRESND,
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V. EFF#EEIE T
1. EENAZERE (IARC)
IARC (International Agency for Research on Cancer) (& BBP (25T 1981 4,

1987 A MUY 1998 EIZFHi 21T - TV 558, 1998 £RITHi7/2 7 —# B L T1T-
CHEHECTiX, TARC 1L BBP O3B AMZ, & MIX LT IREUIA+57), FE5RE)
Ploxt LT TRFIMERRERY ) EFHlL., 74— 31 B MIXFT 2N AMEIZ DN T
53¥E T & 720 (not classifiable as to its carcinogenicity to humans) (24548 L 7= (IARC
1999),

2. KE

(1) KERERET US EPA)

HEY) A EHRS AT L (IRIS: Integrated Risk Information System)
@ #Os®\AE (Oral RfD) (EPA/IRIS 1993)

AHESE EIE ZIRH &
& Eﬁiﬁ 1) " "
e i R K (RfD)
g O R H e OVIK 2 %1~ 2 4% NOAEL : 2800 ppm
HEEOH BN (159 mg/kg RKE/H) 9%10°1
1000 2 1
6 7 H R AT 7B LOAEL : 8300 ppm mg/kg {KE/H
(NTP 1985) (470 mg/kg {KE/H)

1) #HiEE (NTP1985) 7 —X X0  (KEZF300g, 1 HY47-0» OEEE% 17g &£ LT EPA/IRIS
R,

2) FHEFELRE : TN OREZ D Z 10, FEMIZASEHC 10, #EMED S8 NOAEL ~0O4MIZ
10

@ A AE (EPA/IRIS 1993)

EPA 3. 103 JAMIRERH 53805 AMERBR(NTP 1982) TOMET » MIFI1T 2 Bl
Fio A MR (MNCL) OFEFHFEA ﬁifﬁimﬂ[l ZHS%, BBP#5HC: b MIxt
THRNAUE TH D [REM 1B 5 (possible human carcinogen) & 2 L TN 5,
7272 L., T v MZEIT D MNCL OFHILAH (inconclusive) THY, v 7 AT

EERO LTV RN E T TV 5D,

72¥. @ MNCL OFRBBHE I &S T — 2 MG b7l BBPIZ
EDE FORMBAY A7 OEBHIHEEIII THOIL TR,

(2) REIRZEERFHEA (NIEHS)

58 1987 DM 1981 FEDFHtidE / 7 Z 7 (IARC1982) 28I B4, (evidence) DA%
BafLizb Do ThHsD (TARC 1987),
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ERBHE IOV S L-E FEFEDY R 5fitz> % — (NTP-CERHR)

2000 %#(Z CERHR (Center for the Evaluation of Risks to Human Reproduction)

DHEMF AR L DWEENRY Db, ZREBE 2 T 2003 42 NTP
(National Toxicology Program) (% BBP OAFER AR BIZETHE ) 7T 72N
# L7z, (NTP-CERHR 2003)

NTP (2003) 1%, mMAZEo BBP (MAAYIZ1E 1,000 mg/kg (KE/HLLE) (2XD
T v b, v U RIREFEE RIRET, BEREBEN OB/ NIBANRETE) KOS
v MZAEME (R R OMBRZENE R ORAERIET) 2380, M~04
TEFEMEILIAME Cld 7 & L7z, CERHR OFEMFE AR LOHRETIE, AFTE-R
A MR BR O Tl H {5V NOAEL 1~ 7 AT 182 mg/kg AHE/H (Price et al.
1990). 7 » hC 185 mg/kg AEH/H (Emaetal. 1990) TH-7-, NTP i, CERHR
DRELAZF SRV EZ I TR SN TGS (Nagao et al. 2000, Piersma et al.
2000, Grayetal.2000) #fgtL7=& 2 A, Nagao © (2000) (2857 > k21
RAFEFFEMERER 235\ T 100 mg/kg K8/ H UL E THARMAE ORI ENRO i,
RIS ED 20 mg/kg (KH/H TIIRAEZBIIA LN EWMENDH T,

NTP (2003) (Tt s DOFEAENITAFEN BBP 2iRIZ L > THERE LT 5 hE
PECOWTIRED L-ULZ2 kD K9 1S LTV D, $78bb, 20 mg/kg R/ H
TT v MIEENRHE LN o722 & (Nagaoetal. 2000) KLUV, K[E O HPEF#E
DD BBP O#EEFTEE (PIE 1.2 5 95 S—& U ¥ A Ul 4.5 ; HEfE 7.8
ng/kg {AHE/H : Kohnetal 2000 ) [ZHS5&, BIEE T EHORAEZEIZONT
B/NREOREE (minimal concern) W3d 5 & L7z, F7z, AR EIZOWTIL, K

B CREO—REMN] - T fiE 0.88595 /S—& X A UHE 4.05 Kl 29 ug/kg
{&#H/H : Kohn et al. 2000) TIZAIIEL CTx % (negligible concern) & #iaf L
e RANIMEICIET —# Ao ledfbima v e L,

3. BNES (EU)
(1) BRNBRETEHEE (EFSA)

EFSA (European Food Safety Authority) (& fh#ZfiiEHZ WV 5415 BBP @
Ml &2 17V, 2005 FICEREEZAF LT (EFSA 2005), #EkOE & TDI 0.1
mg/kg RE/HIX T > lEMTFIRICEBIT 2 v A4 %oy — AHFEICEK S W |

(Scientific Committee for Food 1995) T& — f:o Oy RIRA v Mike hoV
2 7 G I ZBIENE D 22y & O E O R ) I EERk A 1 2. EFSA [ZAF e
7R M AR A G L 7o S, ARSI OV AR kT3 5522808 BBP @ U 2 7 3l
DHEME L 2 DR BIREZMEDE N RIRA b TH D & iam LT,

0 10 FRICHE SN THELEZ LN T v FOBHERER (NTP
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1997a. Nagao et al. 2000, Piersma et al. 2000, Tyl et al. 2001, 2004) TiX
HEDAEFEIE AT % B i R8> NOAEL X% LOAEL i%, 20~100 mg/kg A/
H O#iFHIZ & - 72, EFSA 13, BBP ORFEEMEICET 5 Tyl 502G (2001,
2004) (28T 250 mg/kg (AE/H (NOAEL 50 mg/kg {K/H) TH U7z AR
® F1-+F2 Vo AGD fE#E I M-S & . NOAEL 50 mg/kg 8/ H (2R HE A% % 100
ZwMA L, TDI % 0.5 mg/kg (AHE/H L% € L7,

BHEEZN L BBP ZREOHEIZIE, EELKOT V~—2Z BV THAES I
BHEOBFICE TN BBPEENHW S, ZEEOPAE CTIL. &% H ko BBP
BIEOYHE L 97.56 R—k - Z A VAL, RAEHTEAZ 0.1 LT 0.3
ng/kg KE/H ((KHE 60kg LE) Tho7- (MAFF1996), 7> ~—7 Oifi& T
%, BN (IRE 70 kg M}iﬁ) @ BBP T &OFHIEIX 0.3~0.4 pg/kg REH/H |
HE 47 BBP BEOREMEICE DS #FEREIT 4.5 pglkg REH/B LHEE I

(Petersen and Breindahl, 2000) o DT v=—7 ORETIT, 7 v~—7 iz

BT D O EBIEIIR A TIiE 1 nglkg (KE/H, 1~6 % TlX 5.9 pgkg (KE/H .
KON T~14 5% Tl 2.4 ng/kg IR/ B L HEE v, I HFEGFL 6 OB EE I
6 r ARGEOFLIETIT 1.6 nglkg KE/HTH Y . 6 » HLL EOFIR TIX 0.7 nglkg &
H/HT, EEHEASNE—7—F28HTH 0.9 ngkg KE/H R TH D EHEE
7= (Miller et al. 2003),

EFSA 1, Rt iR 0T OMOFEIHKT 5, B2 L7z BBP ZiEk
23 TDI D) 1% Z#ET 5 Al et 2 i L T\ 5,

(2) BRMIE=EMER (ECB)

ECB (European Chemicals Bureau) % BBP ® U X7 FHilizZ47Vy, 2007 4F
IZ EU U 27§l &2 A% L2 (EU-RAR 2007), b hOEEICxTT 5 U 27
X, FEE . HEE RAKROVNE) ROBREEZ I LT 282DV TRl & 4T
%o FHEFEIZOVWTIE BBP O BBP G ARG O8E, T OSKEFIH oz
BT DWMAR O 288, HEE IOV TUIELOR W EEME, BNZEEA LD
FLOVR AR E D R0 K OWRAZEE, BREEA T L& 12OV Tid BBP 3
ATRERD O, FEK, RENEBE I, BEROZFERFES TV HL5ET7VE
BE O MEMORY BBP (RiRET — 2 2 KICERBEEEZHE L. EREWIC
BT D BB G, AEE &k O EREEO NOAEL IZxf1 5t hOXRE~—
vy (MOS) #HEHLTY RZHEMNMTOILI,

KEEGFMHEIZOW T RO TIET v b 3 0 HMREER G REBRICB T 51
7 v N OfTHE. B O~ o I HE -5 < NOAEL 151 mg/kg ﬁ-@/a

(Hammond et al. 1987), WA OMEZRREE CTILT » b 13 B R AZREZ iR 12
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VF 2 D FFlig M OV i~ D 222812 65 < NOAEC 218 mg/m3 (Monsanto 1982)
IR S T, Tz, AEEwIEICIET » b 2 HRTRER OB 5Bk IZ 3 1) B A
SR ~D I £S5 < NOAEL 100 mg/kg {AF/H (Nagao et al. 2000) 723#EIR X
iz, FAEFEIILT » b 2 BT GRBRICBIT 5 F1 L F2 © AGD %
IZH:-5< NOAEL 50 mg/kg KE/H (Tyl et al. 2004) 23R X7z, 7238, MOS
BHICITAEER AR (B0 RO AR 100%., R 5%) NBE I,

MOS Z 5 H L%, 77, HERFROEREZ N LIEZBEOWTIICEL T
H MOS I+ Thv ., BUIL THES T, AR5 RERBROLE TR, £
BEIZ S ST 2 U A 7K & DL E O R E 2 553 2 B3 ey &R Lz,
B, MEICERT 5 EBICET 55/ O MOS 1. AL MO0 e R
IZ R DHEEFRFED 49,000 (& b23kt5, Ao B IS D BBP REIZED
< HEEFEHURIE 0.00102 mg/kg R/ H | FA MO NOAEL 72 HHH) | RBEN S
DB D5/ D MOS 1E, 2,750 (1~2 i&insxtg:, IR i AL
S HEERIEIX 0.0182 mg/kg RH/H, AR MED NOAEL 225 HH) Tho
77. £7-. BBP XIfthod 7 X VR AT NSk A BRE L~V CORMARZE L B 1
FAE D AGD & ORI OB % R LI it OEA5E (Swan et al. 2005) 12
DNWTEK L., ZOMEITY T NAY A XHP/NEWT=, ZORBEICE L TIEFExR
HENLETHY . Fi-eHEREIT BBP © U 27 FHlICER Y AR b _E L L
TW5,

(3) BrINiE=4E T (ECHA)

L FE O %Gk - FEAM - 80T - HIBRIZEE T 280 (REACH K Z&W\WT, 7
¥kt & L DEHP, BBP, DBP &7 #Z gy A ¥ 7F /)L (DIBP) ®HH—>X
TENLLEE . 0.1% 2B CTEAR T 5 ENELE R O JECR I B2l 3 25 rlEME
DHLHHUEHO ETHOIENT v ~—r D bES N, U AZFHMEEZES (RAC)
X, A7 V—=27 (firsttier) UV AZFHli& LT, & FO@EREY X7 DIKHIZ Z
OFIRAN B LI E 5 FaEt L, 2012 FFICERFEL AR L. (ECHA 2012),

RAC 1Z. 2B AFED 7 XN AT VDR BESZHEOE N RRA &
BEZONDIT v Ra R OERBF 20 LT Bl EtElc >0 T, BT —# (1
Bi1F %5 NOAEL X% LOAEL (27 & A A v Ma$kZ w8 L Cl MR8 L~ 159
(DNEL) #:R&7-, £7-. ZFEEE (BRNEX - ¥ A b - & - HERERG) T

59 DNEL (Derived No-Effect Levels) 1%, @#i##BRiZE17 5 NOAEL XX LOAEL # 7 & A A
v MRS (FiZE, ERZEZEORNHEFEMEERT) TRLZME (ECHA 2012a),
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DIREFICH S BEZRE L, b MEHAORPRHYM T — 2 ICHE S RBENHEE S
Nic, VAZHEZ, & hOHEERFE RS DNEL TR L7 Y A 7 fiE ke (RCR)
EEET L2 LIk TUThiie, 7 X VEBRT AT )V 4 fli% Gt e BB 5
HIEIWZIE, NP —RA T v 7 AEOZEIRL, 4 i RCR OfRE 2R 7,

ECHA (European Chemicals Agency) % BBP O b B ED @V KR A
Y MNIHEZ >~ RO AGD L L, ZAUZESE 2 G (Nagao et al. 2000,
Tyl et al. 2004, Asoetal. 2005) ZHFt L7z, ZORER, Tyl & (2004) 2K 57
v 2 HAEERICK T A HE O AGD £ifiEIc &5 < NOAEL 50 mg/kg {KH/H %
DNEL & HIZBRA L7, ZOEICT A A2 MRk 100 (FizE 10, {E{k7% 10) %
W L. DNEL % 0.5 mg/kg {KE/H L& H 7=,

BRRN R — AT U AR &% L7z BBP &8 (97.5 N—t ¥
A MEE, 2R T 1.3pgkg (KE/H, 6~T7 2T 0.9pgkg (AE/H, ATO.5
ng/kg KE/H) IZK L TRCRZHET 5 &, 2R, 6~7TELOR AT, T
Z4 0.003, 0.002 XX 0.001 727z, —J, & NORPREWT —F M oHEE

(Fredericksen et al. 2011, Koch 2011, Wittassek et al. 2007) S iv7-Z&#FE& &= (95

N—t ¥ A VEIZ, T EH T 3.35nglkg AE/H, AT 0.75 ng/kg IKE/H) 2
%9 % RCR %, BBP IZ2W\ T+ &% T 0.007, AT O0.002 THo7, F7z, 4
D RCR#MEHITEHT1.59, liAT1.23 L7220, 1 @@L TW=, LnL,
RAC 1%, ZOfERITIRAZEIL L 7= 2007 FEORPUCTESETH Y, I —r v /3T
DETE 10 FEDO G 4 O 7 Z AT AT )VOERIZERICHED LT | (K
WA EDHYD (Goenetal 2011 %) ITHELZHE X TWbHEEXLNLTD, BlEF
RO RCR IR VRS 2D EFHIL TV D,

LLEX Y RACIZ, AFAIRERT — ZITBIRFRIZB W T I D 4 RO 7 Z LT
AT NVDOEEREBIZEDIVAINRHDH I EERLTWRWI END, T~ —7 M
LRI FROBRBIFEEITEY LI T, FLARWEDRMER LT,

4. A—X+31)7

TEtZREL - BEEHESE (National Industrial Chemicals Notification and
Assessment Scheme : NICNAS) BX7EibF4E 5T

NICNAS (X BBP OFFEMWFHliZ1TV Y, 2008 FIZFH S # 2 a %k L 72 (NICNAS

60 RCR (Risk characterization Ratio) . H2{LFMWE D RCR B 1 2z 5 L. TDLFWE
DY AZITH STV W & ERT,
61 NA— KA 2T v 7 A=XCi/DNELi, Ci: &ENDCFWE 1 ORAW T IR I HEE il
., DNELi : N 5{bFWE 1D DNEL, "Y' — RS VT v 7 AN 1E2B2 5L, TDU A
TR STV ARNW T & AR,
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2008),

BBP OZEBREMWIKIT 580 BT CoOAMFERITERY, 7> Fo 3 2 HIBERAER

(Hammond et al. 1987) TiL, KEIZISIT 2 FE % 8 &5 INNF OV et X O O #H
WA Iz 3% LOAEL (% 381 mg/kg {KE/H, NOAEL iX 151 mg/kg {KH&/H CTh -
2o FTAEBORERGRBR TN IV X2 — DHEN A BT, EinaatEER
FERERANINCAT BBP 3@ nmti 2Rl Exonb, BNAMERBRCILT
v MZHEBEAR AP (NTP 1982) . FEN oD i 7 b ik K OV Bl OV 5 Dt 5
(NTP 1995) M#HEINTWD 0, BMICKT 2R N AMEOFHLIREN TH D &

L7,

BBP D45, BHE K O AEBIEIZOWT e hOF — X I3fE#Hc2E < ITEA 9 Th
o7z, EEREMW)TIZ BBP OO FRHEZIC, KL OVERREOMIK T, RRERDOK
T REROMEMRE N B VE BN HE SN TR 1ZEAEDT v FRBRTIE,
IO DOREIIEEEEN AU S HEM EOHETAE L Tz, NICNAS % 2 it
B (Asoetal. 2005) (2815 F1 Ao/ MUER . OVF AMRBMEZEH L T A4 T
+ v BB IZE-SE . BBP OB 2O LOAEL % 400 mg/kg (AH/H .
NOAEL % 200 mg/kg (RE/H & L7z, £, 7 v b~ U 2 &2 WA ERERC
IEBBPIZHLT v Rl URRER (BER O BEEREINT, AGD HifE & O B N0
JE) A HATZ, NICNAS (7 v b 2 #HARGER (Tyl et al. 2004) (28T, REEH)
etk fEH 3T, 250 mg/kg (KE/H B HED F1 - F2 IZA b2, FEHFMICaE
THEMEMN 7 AGD OFHEIC 3%, BBP O¥4F M D NOAEL % 50 mg/kg A
/B E LTz, F3%4m D LOAEL X, 5o 2 X5k (Aso et al. 2005) T F1
KON F2 AR ER 0 23 F2 JELZ AGD 24623 A 5 472 100 mglkg (RE/H & L7z,

5. HX
(1) BEEFSBEELEHEEES

AREFEHED RE UICEE L, Rk 15 4 (2003 42) OFEAERFEHRSEITREEKIES
LKEEHEZBRICEB VT BBP ofsi b, (E45#%4 2003)

2 A EERER (Nagao et al. 2000) 23\, MElED SD 7 » ~Z 20, 100 X%
500 mg/kg {AHE/H ® BBP # &% H#&5- L= & 2 A, 100 mg/kg K/ H O (F1)
THAREOHEMEDO KRB FRBE SN, ZORBMNLELNT-EEER 20
mg/kg RHE/HIZBED L Z AR BERWEREER S L THREINTEREY ., TDI &RED
BRI E 352 LIT@#EEITHY | AMEFRETEF O 100 (2 : 10, EEZE: 10) %
FWT TDI 28 ErIC 200 pgkg RE/H ETH5Z ENBRYB B2 LND &S,

(2) EZMEDOH ) X7 FFEE (CERI - NITE)
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b E PR E BRI E Ot 8 b7 E & LT BBP O Y R 7 G H3 S i
EHL, 2007 FIFHE N AT Sz (CERI (— M BN AL E A Je A ) -
NITE GRSZATEOEN BRI EAT B HEAE) 2007a) . & MEREIZXTT 2313 BBP
® NOAEL Z#Et MERE TR LZEZE~— > (MOE) %K, NOAEL OA
MRS (RFREFEMRE) LT 252 L2k U AT HVHE S,

BBP (ZFICKK, BEKEOEY () 28U Tk MIEBRIND EH#HEE I,
W AN KON R BRAZ 36 1 B R N OHEEFE R 1T 0.12 X TN0.14 ng/kg (K &/ H & iz,

MOE HHICH WD mMHRHEE E L <, KERGFEMEIZOWTIE, WARK TIET
v 13 JEFBRAGERIZ I 1T 2 T K& OV s & o #0 2 f518 & uL NOAEL 218
mg/m3 (Hammond et al. 1987) 725, 72, #ORK TIET v b 106 AFE O H5R
BRIZIS 1T 2 B ARkt EE ORI &2 F54E & L7- LOAEL 120 mg/kg {A8/H (NTP 1997a)
B STz, AFEEMEIC OV T, IR D &G LD 2 RATEEM R BT
% FO AR DHED MiE IR A VT PR BRI, #EO s SN, YPEE & v
NN F1 HERE D A RF AR B ORI 2 f515 & L 7= NOAEL 20 mg/kg K=/ H (Nagao et
al. 2000) MEEAH ST, RHEFARESAIIREZ 10 L OMEAZE 10 OIS, BRI
— X G U T, BRI A E =90 5 T, LOAEL 7°5 NOAEL «@Mﬁ@t
D 10 2B S 377,

S OFE R, KEE G-I 5 MOE 13 ARRIIZ BT 5 240,000 K& O M #%
FIZH1 5 860,000 TH Y, TN HIXZENENDOAEFELREFETH 5 500 KT 1,000
L R&Ewz b, AFEFEMEICKT 5 MOE (3 140,000 Toh 0 . AHEFERERE 100 LY
RKENWZ LMD, WTNIZONWTE BBP [ ZHB S OBREETIEE Tl MERICHEE
A NIET Z L idla s B X T,

62 f{LZE DY Y A 7 GRS Ver 2.0 TlX, AMEFEIRERORE DO HYET ICH (1998) 124k
S &N T3 (CERI - NITE 2007b)
63 [ DY Y A 7 FElifE S Ver 2.0 TiX. 100 < i EA42H0E = 10,0007 >MOE > i 52
REFEDYA OHIEIZFZ Y95 (CERI - NITE 2007b)
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VI. BA@EZE

BBP (37 XNV AT NLVO—FETHY, 77X NIRRT AT VI PVC 2Ly 35
TITAF 7 OREHIE L THER SN EFWE TH S, BBP X, 225, BEbK,
UAFE AN BEOHENOHRH I TWD,

1. {KNERE

& O$eh &z BBP IR S =tk ERNTE ) 2 AT K TH D
MBP X3 MBzP (2RSS, 7 v b TiEEIC MBP, & kTidEIZ MBzP ~
EfEENns,

7 v hEHWERERRIZB T, RO#E 7z BBP Off~OERMEIIRI TV
720, F£72. BBP UIRBHW SRR A EIE T D 2 RSNz,

bt MIBTSHEICB VT, ROEEE 24 K £ TICEITHR MBzP & L TRFIC
Pt &, R PRS2 MBzP DIEE A ER TV b U EAREEZ BT,
£, BELS BBP KO OREH (MBP O MBzP) 23 &7z,

2. &%

FoH (U AXELT v §) Va4 flEtEadiicisn T, BBPHREICL D%
X, FIKE (IKME) . Rk (REMROZENES) . TR (EEEM, NEEEE) |
Bl (EEHIN, 1PERE) . BEMW O LRI NREM) DR AE~DRETH -7, Bl
MOAETE~DREEL LT, FICHEME A~ (RRAORR RO EERHD
FEAE ZEME . T E W) . MEEAESRER~ DR (JNREEOWADSE) . M RLv
FUREAORE (T A MAT 0 VREOIRTE) | RO T & OEIR% MR K=
OHIMAZED iz, £7-. BEMW~D BBP # 512 & 2 IREMW O3 AE~DRET, =
[ZATFROIT, REME, AT ~D R (AGD MM, L O R LA &
Bl &) ROMEM AR ~D 2 (AGD BN Th-o7-,

FEMAMERBR BN T, ~ 7 ATIREGMERZIIRBD T, 7 v b CIaEic B
AR s OBOMASFRD B iz, £72. 7 v b EHWTIEMEEME L U H AR I
BT, HEIZEENR O R MRS OB N 2358 H iz,

R ERBR OfE B L, DNA & ORISICESS BRAFRT HZ 27 T5%
DTIE72 < BBPIZIZAEKIZ & o TR E 72 2BEFEITRWEE X T2, LTeR > T,
TDI ZfXET H I EMNARETH D & HWr L=,

FEFRFFEIC OV T, SR MBzP £ % BBP BFEOEE & U CAEMAR~DR B L
& IR BEAE L OB Z Tl 2 et L7y, EoEERIC W TH —HL
TAHFMDOFERDBIF LN TNRNT &l 8 | RO RZEICE MNZBIT &

REMGRAHEST D Z LIXTERNEE X T,
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PLEXY  EZBEW 2 AW O RICESE TDI 2% €75 Z LA Th 5
& L7,

3. TDIDHFE

BBP 22\ Cld DEHP <° DBP & [FIEEIC, A5H - AR D EBIED 9 BEFIZIEE)
M ~DEEN, e bREZMEORWEETHY, TDIREITY -V EETHD EHWr L
77

ZDO, KEMAFHES L L TiE,. BBP OfNEFRRE NS L TDI Z& &7
HIZHT20 . AFAIREZ 3 DO A BRI RISV TRE21To 72, &
VI-11Z 3 DB O EE %2 /~7,

NG 3o0RBFERITIWVTNAEL, SD T v AW TR EEREBR E LT
i, WEMW O AGD FEAE-CREARE 70 & A5H - FEAICET 2B mIc A b
TEY ., 222, ZTHOATE - FEAICET 57T BBP 25T 7 Z VR A7 VI IE

HLUTERD SN DB R EETH D Z LD, BBP O Ml
X, 2 ORERNBIEONTEET RO S B, Al - BAEICKT HAEETHD AGD &
i M O AERMAE OEZ EHA LT, TDI %=

L

AX AE

B g
E&%’uﬁ A

TH T LAY LA LTz,

RVI-1 BBPIZDWWCTEEEINI=I DO HARERESERBOME
BBP #5% (45 | LOAEL NOAEL AT B kA
R mg/kg AHE | mg/kg (RN
/H /H
0. 20, 100, 500 | 100 20 M e o> H AE R {REE | Nagao et
mg/kg RE/H (58 e (F1)284) | al
il O 5 (500 mg/kg &/ | (2000)
H C ik o H A B
AGD % (F1 @)
m))
0. 750, 3,750, 250 50 KD HAER; AGD %8 | Tyl et al
11,250 ppm (0, fie (F1 &Y F2 12 | (2004)
50, 250, 750 )
mg/kg A/ HHH (750 mg/kg 1A/
M) (REEES) A C M e o H A B
RERE (F1 )
w))
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0. 100, 200, 400 | 100 - FREDAREARAE (B | % W PE 26

mg/kg RE/H (58 0 H) (F1'H#hm) | 4 (2003) .,

e 0 5-) e AGD % (F2 | Aso et al
PREILY)) (2005)

ZH 3OORBRITEFNENEUNCRE SN TH Y . FRITEETE S Lf
Wr L 7=, BOOD%Q%%O)%*%Z’P% wASAIIZIE Aso H OFRER (2005) KO Nagao 5D
AR (2000) ([ZFHBWT, BEW O AGD FEAECAREINEDS 100 mg/kg AH/H TRD 5
nTnsn ek ;%H L7, M, Tyl 5Ok (2004) 2BV TiX, 250 mg/kg RE
/BUL EOHETIHREW O AGD #ifg k AEREDNZEO v, Ziuh 3 20RERIC
BWTIE, RAIUBMEFTATH THRDOLNLTWVWOIHEIZERLZHY ., 5T, Aso
5 OB (2005) KO Nagao HDORER (2000) (2B W TIREMD AGD B E
B2 100 mg/kg (AHE/H TRD LTS Z L 2B E 2 1uX, 50 mg/kg (K&E/H TH
IRE D AGD i &k OMARBEARME A BB 2 FTREME 2 S E TERWEHIBr L7z, £
72, REMAFES L LTiX, 320 ERNS, BBP 512X 60 EHEE S b

BN AR D M E A2 Nagao ©ORER (2000) T L7z 20 mg/kg (RE/H &3
HZENEYTHD AW LT,

LEXY ., KEMEFHESE LT, 3 004 MEERBRAE L2 LR & LT,
Nagao H DB (2000) T 5472 NOAEL 20 mg/kg A8/ H % RHEFEA%R % 100 (F
7£10. fE{Az£ 10) T L. BBP @ TDI % 0.2 mg/kg AHE/H &% 7E L7z,

TDI 0.2 mg/kg A H/H
(TDI 3% E AR HLEER) A S MR
(B ) AR
(B 5-H/) 2 AR
(B 5-75715) BEHRE D % 5
(NOAEL % EARILAT ) F1 VEEh) o Rt o> H A IRp (R B AL
(NOAEL) 20 mg/kg A/ H
(eI %50 100 (FfEz= 10, fE{KZ 10)
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< RBIfK : BEB=E>

s = H AGEA A
AGD JIT P9 A= B 22 e P L
ALP TINHIKRAT 7 4—F
ALT T7I7=7) N TUAT 2T —8
AR TV R USRI
AST TANTGX T I ) N T AT 2T —8
BBP T BRIV T F )L
BMI MEGE LR R, BMI={KAH/ (& &)2  (kg/m?)
CED BRI =
CERHR b NEFEY R 7 §EliE o Z—
CES BRI EY A X
CPSC KENHEERWZEEES
DBP TENRT T TV
DCP TENEET T a~F )L
DEHA TIUEVEEY (2T T IL)
DEHP THNVBE A (2T L~F L)
DEP T ANV =T L
DHP T B NVEET AT UL
DIBP THENRIA T F I
DIDP TENRTA T IV
DINP TENEETA Y ) =)
DMP T HENVERY AT L
DNEL BN~ L
DNOP THENEER AT T
DOTP TH T FNT VT VR
DPP T BN R T
DUP THENBET T T U
E2 TANTUF—L
ECHA RN b BT
EFSA RPN £ it 22 i P
EPA KERGE T
ER T A RBS U RR
FDA KEE W EEGT
FSH YRR A L E
GD IR 0 2%
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Ht ~<hr7 Vv hk

IARC [ 73 A FERs

IGF-1 A A URRRIA -1
IGFBP-3 | A v RV UARRER S 37 -3
Insl-3 A LAY UFRARLEL S

IPCS EBA P E % R A

IRIS AU AR AT A

LH AR A LVE

LABC HLFAZER - BRUERR IR

LOAEL /Nt

MBP T HNVEEE ) T F L

MBzP THIERTE ) XD

MCH FEFRIMER~E V2 v

MCHC SRR~ 7 1 v
MCV IR I ER AR

MDI D FRSE TR

MEHP THENEETE ) (2-=F)L~F L)
MEP 7 HNVERTE ) =T )L

MMP THNVEET ) AF )L

MNCL BRI ) 1w

MOS BE~—

NHANES | K[E E KRR R R A

NICNAS |F—2 F T U 7 T¥FMEH - BaHIE Y 5

NIEHS K EBRGE R AT SERT

NOAEL R A

NOEL R E

NTP KEEF T 1 7T A
PA 7 KV

PCB RUHLE 7 ==
PDI IEE)R T

PND HIAER B

PPAR UL Y — ARAITE AL AR IR
PVC AU ke =1

RAC Y27 iHiZEES

RBC ARIMER

RCR U 27 HE b

RfD S &
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