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C3

T E  RELZE ORI EMED S EIT/RDME L LT, 7 XNV DV T T L

(BBP) (CAS No. 85-68-7) O LB B 24l & 320 L 7=,

P O - BRI, ANENRE (T v b, A X KOk b)), 2MEENE (T
v B mAMEENE (T y FROT X)) BHEBEELROFEDAME (F T ZARDT >
N, AGE - AT, (TR Ty NEQRUYX) | BEEESORBEETH
5o

KAEFM AR RO BB OO EGIZ L VRO G- 8T, EICKRE,
i, FFig, B, ALK OIRE ORE~DKETH T, BlEWOLER~D
SCENT, FITHEMEATERR A~ D R A R LR OFE &R | FE 26,
FEFEORDE) | MEEATEIR~ O (PIREEORAE) | L RLE S RE
O (TAMAT R UREDIKRTE), ZBEOK T ROEREZWBIED
Himchotz, £7=. FE~D BBP & 512 L 2 WS ORA~DREIL, =
(CAEFFEOMT, REMME, AT~ O (TLPY A2 M IERE (AGD)
O, FEREORER LROBERERRDE) K OMEEAESR~DFE (AGD H#n)
THoT,

FEM AMERBRIZIB N T, v U A TIEHEEHRAITRD bT . 7 v M ClIMic
HAZAIE B IR OMEINNFED Tz, £z, 7 v b &AWL OB A
PERRBR IZF\ T BE R O MR 55 AR I O M ASTR D BTz, B inmtEaik o
fER D, BBPIZIZAERIZ L o CTHE & e DB mEEIT RV EE 2T,

FTo EFEMRICEB N T, EORBIEEIZOWTH B LR O ERE S
NTWRNZ LR ENDL | EPHEORERZEICE MBI 2 &R 2 HE
ETHILIXTERNWEE X,

L7ed o T, EgE 2 e B o RIS A — B # 0 (TDD) %
RETDHZ ENHEEITH D LW LT,

BBP (22 TiX DEHP X° DBP & [RIERIZ, A5H - BAEIT/R D HED 5 BFRIC
REN~DREDN | R bEZMEORWEETHY , TDI HEICH TV EETH
L ECpWr L, ATFTRIEEZR 3 o T HARAEE MR RIS TRET 21T -
oo 2D 3 2ORBRITZENENEYNCEEF SN R TH D | FMRIFMEHTE
LM LTz, 300D RS, HMEMITIE Aso HORER (2005) KT
Nagao b @R (2000) (ZHBW\ T, LEM O AGD FHECIAREAKE LY 100mg/kg
RE/HTROLNTWD Z EIZEHR Lz, i, Tyl 50REk (2004) 280
TliX, 250mg/kg R/ H UL Lo A& TIRENMW O AGD 4E & O EKE TR 5
Nilce 26 320 BRICEWTIL, R LEEFT A TH- THRO LN TWDH H
BICERNPDD, S HIZ, Aso HDORER (2005) K& Nagao H DR (2000)
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IZBWCIREM D AGD HAE-CAREINED 100mg/kg RE/H TRO LTV D
Z L EESE 2R, 50mg/kg RE/H TH B O AGD FEE M OAE KA A3 5%
YDA REMAESETEXRWEHWT L, 2070, KAEMFHES L L X, 3

SCBTAR D MR R A

DORER D, BBP #5121 2560 EHEE S D A
Nagao 5®#E: (2000) T b7z 20melkg KHE/H & 525 = & 23HY Th 2
ECHIr L7,

kX, 7y bEROWE ZHREREERBR O NOAEL 20 mg/kg K&/ H
Z RHESEAR%k 100 (= 10, @A 10) TER L. BBP @ TDI % 0.2 mg/kg K
H/HERE LT,



I FMBEFOZER

T HENEER UV T TV (BBP) 1f, VXAV AT LO—FETHD, T X
e 27 VTRV e =1 (PVC) 2 RS L5875 AF v 7 DR[| 1L
LTSN WETH D,

THENEE A (2—=F )~F V) (DEHP)., 7 Z Vg AV ) =)L (DINP) .
7 A NEEY T FA (DBP), 7 XMV A Y7L (DIDP), 7 2 VEEYH 7 F
/b (DNOP) K OBBP 22\ T, ®RhfiEik (B0 22 A5 233 &) (128
FORMARE - FEOEORKEEOLEICBRIERSIRY D52
B, IS 6 FEHIC OWTREATEIE 2 b & in bR AR BRI 23 B 5G S ATz,

1. SEHRNEOBE
1. &% - 7R - HFE - HER

—f4 T B NER DT F L
IUPAC: <4 > 77XV UL T T 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

A o=V C19H2004
R 312.4
o’\©
Mgt [:I:g
O~
(HE b mEL 2D — K (ICSC) HAGEM 2005 X0 k. *KIEEE - HEHEAEY

g5 —% ">z (USNMLHSDB) 2010 & v tZ)

VRIBFNCER SN D 7 XN AT VX, o Lb-vo TEEH) L LTI AF v

s, 77 A2AF v 7] i%i&&MMIi%ﬁzé ZOEEIDT-D, T H VR
Ix?w@fﬁx%/ﬂkm%m A LR2VWEFIZL T RERD D, 7 XV EHBT
AT LT T AF v 7 INDLRBATOBHT 5 Z ENA[RE/RTZD, Znbaaa 3 2850
fFEHIZ ;Dt%#%%?é%%n#%é(i~x%7)71¥%$&@ﬁ~%§ﬁ§%
f& (NICNAS) 2009),



2. YEEFHEFE

PR HEA DO MR, 5 EH O Fr R*
2l G -35°C

AR 370°C

CIP 198°C

AL T e A ERV (200C)

lbE (Ok=1) : 1.1
IK~DEEMREEE © 0.71 mg/L (24+2°C) ** GEFIZEITIC W)
2.82 mg/Li (20°C) **
2.69 mg/L. (25°C) **
AT B = IRGEREL 0 log Pow=4.77
Ay FRE SRRMERLE (B8 O5FE N OCRLESEORHNZBE 3 5 1EE
(REFN 48 FEEEAEE 117 75) ) ***
EWERETE o AYIEMERE (BCF) 2 1663 (7 /L—F /L) **
(EB A 22 4t — R (ICSC) HAFEAR 2005, *(L% T3 H ¥4l 2012, **Bi554 2004,
** MR IESEE 1975)

3. ENEEE - A=

L5 E DA M CELEFE ORI BT 2 EHEICES &, BBP 25 Te—fixit
ZEWE L LT 72T LR (C4~9) NP OflE - i AS DL
PITHOITWAD, 2010~2012 D HLE - A EDOGFHIEIL, WT I DF
FEH 1,000 Rl Th o7 (RRIFFEEA 2012, 2013, 2014),

4. F&

BBP [ZEICAR I YT 7 A4 RHEE—I U 7H - B —Y 7H]) Ow]
WEIE LTHEASND, Z0IEN, BT I v 7 34 X —HKROT 7 ULV REBE
Aok L LTHWwWs 5 (CERI - NITE 2007a) ., £7-. BBP 13kt =
VB, BEfE © = VB, R ZAF L = hrtre—2% L OMEEP R,
ARG, IREEH & A v BkF, N - |BNEMMEICEH IS (kFL
3 H 4L 2012),

5. {ERHZE
(1) BmADZERE - RHRAOEICET 53R

2 AiEHErREL (BCF: Bioconcentration Factor) : — & DHAF /KA DML WE D 55
Bz Tl & OAEYIKNOAL W EIRIE 2. £ O O REL K O E R CTEl -
78 (BREEAE 2012),



@ ERFRHI
B AETEICEB W T, BBP IZBE T 288 B IR 25 0L 2E O RS T FEI IR E
IITUVRLY,

@ *XE

BHHAEES 218 (U vy a4t 7 v a v) (BT 2RI
¥ & LC, BBP IZ#EEARIOMS (§175.105), KME « BRIGTER S M Oz
Rl O OB DO RSy (§176.170, §176.180), ZEMER U = 27 )L D4R
FBIRERZE OFAA] (§177.2420) W ONIJFER Y ~— o> A ¥4

(§178.3740) ~DFEHN, —EEMAF 3TIEH LD, BOLHINLTWND
(FDA 2013),

Fo, HEEHLZSMUGEE 2008 (Consumer Product Safety
Improvement Act of 2008 : CPSIA 2008) ™§108 ([ZHD< 7 X V= AT
JVEBHENZ LV, 3mUTOISEDOEELZRIICTH200FEH M
\Z. DEHP. DBP. BBP. DINP, DIDP X% DNOP A\ 1% 0.1%% #4
A TCEHEENTUTRL2NE IR TS (DINP, DIDP & DNOP (X &£k
IEFEE), RS ple LT, AR MLV, oy =By T an3HhH D

(CPSC 2011),

@ ExM:ES (EU)

ZESHHAI(EU) No 10/2011 128BWWT, &R O T 7 AF v 768
DL HOWT, LT OZRMT BBP %585 TV 5 (Official journal of the
European Union 2011),

Specific Migration Limit (SML, ¥ E&/TREAE) : 30 mg/kg
SML(T) (7 /v—7lER : group restriction) : 60 mg/kg (BBP % & ¢¢ 20
FESOWEDEFHE L)

3 1%, §178.3740 TiX, BBPIZ 1% 522 D7 X NIRRT RN VN EEERNT & K
AL O 7 v v AL AREEHIE 1B A T 8720 0.5mg xR 72 2 EEDEL
EINTWD,

L ZIENRVE IR DOHDLEDOONWIETFELHDO N v T IR ERD D X HICT
BHAlFRD 7= D,

5 TR FIALIENIEE ) LW 7 U R, TUVEVRE ) o —L I Zx Y 2
Uh—=NAORI AT, TUVEVEEE 1,2-7 a0 Ud—b, 1,3- T 1,47 X I
— VIR e’y 7Y a— ORI AT, TEFAIZZUEN) TFL, 7
T U MU x=F L, DBP. BBP, 7VoELUEEE R (2-F)A~FI ), B BT
Fv. DEHP, =/RFIAbLRKEGM, 7 vFLE/) TV BT va—L, 7 X )Lfg
T A7) (Cs-Cro). XN ATV (Co-Cn), 1,2-> 7 u~FHh VR R
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Restrictions and specifications (IR HFHE L OHEIF) - RO HIEIZIR S
(a) 0  UAE 9 54 8 T8 5L~ 00 w] 28 5]
(b) FEAEMIPEE I HLEME 9 2 BB ST 8 & oo mT A
7272 L. LR HFREIL. AR oZZEM T K O E— 7 — KX
B <
(c) MBI, FAEBLihhIRE 0.1 %Ll T

(2) Z0Dih
ENIZIBW T, BBP I3/KEIZET 2 EMEHEE IR ESN TV D,
HAEM (mg/L) : 0.5 (&) (EA5EE 2014 4F 4 H )

AV =, KFRIRMe o7 ETFMEE S 7V R N, TV CVEEE 1,374
VOA—I, 1,27 a R d— VR - TF -1 ) — VDR Y ATV T
THNVBRE A Q—ZF AT II) XA FNANT Y a— L L EEEFBRE D 2-=F L
AFYUBOVTZ AT VR NE ) AT N ATFa— LT aN L 2 RERR O 2-
TFNAAFH O N Z AT VRN AT )L, 25 OWEIT—REC aT A & L
TEHE 2,
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I REHICHRINROHE
1. (KREHRE

(1) ORUR - HEit

@ WRUR - FReHEM

HEF344 7 v b (KE 150~200g, &HHHE 3 VL) 12, BSMHERMAETH
% 14C CTEAEFE L7 BBP ([14C-ring] BBP) % 2. 20, 200 X% 2,000 mg/kg
RECHBROKES L, EXOR~OBEFEOHH AT 57, 2~200
mg/kg REOH G- TIX, 5% 24 K E TICRGHSEED 61~T72% 03 R
12, 13~15% 3 FH PR S A, &5 96 FFfi] & TIZ 7T1~80% R HIZ.
18~23% N EEH Ic e S 4u7-, AUkt LT, 2,000 mg/kg KEOE L TIX
Beh4% 24 WERTE T 1T% 0N RFIZ, 65% 3 FH I HEE S v, $e5-#% 96 FEf
FTIZ 22% D3 RFUT, T2%NERICHRE SN, FH O, 2,000 mg/kg &
BOHEGIZBIT 5 EFHEMOBANCHSNT, mHAEDO - DIZHE X7~ BBP
DWINNARERTH o722 &, UIBHER (RKEOQSM) 1IB1F 2% BBP R
W OWNNRFEETH-T-Z LI L D EEZE LTS (Eigenberg et al.
1986), £ 7=, EU-RAR (2007) (2 L i, Lake & (1978) & U BIBRA (1978)
DWHEIZL D L, T v MZ [14C-ring] BBP % 16, 160 /X 1,600 mg/kg &
ECHRERAKRE LA, BE 5 B ETICH&RS S/ BBP ® 80%i#
MRHICHEE S AL, 7R DIF & A SIFFEP I S T,

£ 7-ME Wistar 7 v + ({AHE 180~200 g, K& GRS PL) (2, =— 2T
R U172 150, 475, 780 XIE 1,500 mg/kg {AE/H ® BBP % 3 H [H#ft Tif
R O Lo, #51% 24 BRI DA IR I PRt S 7= R 6 f&E 6
WEIL, FhEnH&580 58, 54, 43 XL 30% T -7= (Nativelle et al.
1999),

A X RN TIL, BE—2 R (R, 480 1T, AFF 5,000 mg/kg &
O BBP % 4 Bifi] 7 CoElRR O E L& 2 A, JH6RE(LD BBP
IET 88%., MET 91%[EIR STz, RFNBITERGEDK 4% 157 Z VlkE L
LCEI =4, BBP i3t &> 7= (Erickson 1965),

b MZBWTIEL, 1HE 8 A fdEH (AFE, MEHl, FEEAH) 1T, ZiElF
NARTH 25 EHAKFEIE BBP (ds- BBP) 253 pg Xt 506 pg ##iR&ICIEE T
HEER S-SR, Bh5% 24 R £ CoRPIC, BEARFRIER 7 X VERE
NP (de- MBzP) BMEH &L OEHERGHETENENERGED 67% K&
W T78% M, BB, 7 X VligE ) 7T/ (de-MBP) BNEHER GO T
BEED 6% Sz, (Anderson et al. 2001),

6 Rt 6 i, BIREE., 7 X LligE ) 7F/L(MBP), 7 Z Lt ) X)L (MBzP).,
THENEEINVEAF T a ), 7XNVBEROVEZRERTH D,

12



@ REAHEM. RBRATREIR

FIRANE GBI 25 TH D0, 7 v MIBWT BBP Rt o 516 R
DHEINTWD, BEF344 7~ M2 [14C -ring] BBP % 20 mg/kg /K& T
HEFFIRN G35 & B 4 RE LN G- 2D 55% O RS HEA Rz,
34% DRI S U7z, ARVFFCIE BBP BUEA TR S, 2 s o
VRS vl MBP KON MBzP (58D 26% & Y 13%) | i#HER o> MBP
N O MBzP (#5580 1.1% & T 0.9%) K OR[EE ORI (F 527D 14%)
DR Sz, BEH% 4 B ORFIZIT 7 v v U BE Siviz MBP KON
MBzP (#5580 15% K&K 2%) . WERHER D MBP & O MBzP (58 1.8%
K 0.3%) R ENT-, BE5% 4 BB OB K OUR Tt E S5 &
MBP 7% 44%(2%f L CMBzP 1 16% Toh » 7=, & BT 5% 24 B F TlT,
BG-2&D T4% PRI, 19% B FEHIZHRE S vz,

FFH 51X, BBP O EE PRI TH Y . JEHE S 7= T
BRI S, SR gt S s & LT b, B S - fa &t
WNIRGE TR A SV S D EE 2 Hib (Eigenberg et al. 1986),

(2) 7
OF it v kil

EU-RAR (2007) (2 X #UiE, Lake & (1978) KO BIBRA (1978) D5
I2& % &, 7 v MM C-BBP % 16, 160 3% 1,600 mg/kg (K HE CTRE &% 5
L. BBP DRGNS T, #5 5 HZITHRIC IR 2 iU be 2 H)
ELIZE ZA, HSREDO R IINFIE. B, /NG E OV R E NEIAEE
LTz, Lo L ZRAF T 5 O REIL & O MBS BV T B IR I RTH Y |
Ffk T I 1T 2 BBP OFM A R aE UL /20> 72,

%£7-. EU-RAR (2007) (2 XL+, Monsanto (1997) OMEFIZ LD &,
KEADME Alpk:APf Sprague Dawley (Alpk:APfSD) < ~ bk (20~22 H i,
5 VL/#) 12 BBP % 1, 10 X% 100 mg/kg {AE CHER 0% G L, &5 24 i
17412 BBP K O BBP (X% & %5 MBzP XX MBP O [ E NG5
7z, BBP KT MBzP W30 b HERS (0.04 mg/L) Kiiti T o 7225,
MBP O 1Ifii 2 E1E 100 mg/kg (KE #5123 T 0.14 mg/L Th -7z,

FIRNEE GBI 2 A TH D08, LFOMERDH 5,

if F344 7 > M 14C-BBP 20 mglkg (K& % HERHIRNE G L, #5-% 5
5y~24 B £ TOERNBIENAFH 5N T\5, BBP, ZOREMTHLE/
= AT UVRBI RO 1C O i ORI 5% 5 AR (B

13



B8O 2% A5, 10% &N 20%) Za L2tk 00l U, A 280y
/L BBP T 10 47, &/ = A7 /LT 5.9 R L U%R 14C T 6.3 IFfHTH
Sfc, FTo, K UC (TR, M, AT, BN, M, R, D
W, B2 S OB~ & 43 L Ak O U Re 1 54 0.5~1 eI /e R (%
HED 0.06~22%) (28 L1=%, HO0amd L, &5 24 FEE&ICIXiz e
IERBRH SN otz FHRRICRBT 2T ) = AT UARE R O 14C D
PRGN, B, AN, B R OVIMET 4.5~7.3 WERE], BRI, AK. A,
FEHL N O C 0.45~3 4 B TH -~ 7=, F& 5L, BBP IZIERMHEME CTH
05, BEMGHAR~OZERENIT E A LRD LR WEH & LT, #encmit
DEWREIICTRBE SN TH D EEL L TW5 (Eigenberg et al.
1986),

@ BBR - BE~ADBAT

HRF DT v h~D BBP #5112 K 0, FHAZ L CHREINTBIRORE
BrhizEe ) 2 27 M RE AR S Cnb, SD 7 v bR 12~19 HIZ
7> C 500 mg/kg {AHE/H ® BBP (1.6 mmol/kg K/ H) 74 5&if#E 0% 5
L. Gl 5 2 Refil 2 o g Vg I P Ic, MBP (124 pM) & OX MBzP (21 uM) 8
PR Sz, FH BIE, MBP MR TOERMEW TH Y | ARG & ik
J 5 & MBP X MBzP L0 5 FEWVIRETH-72E LTS (Clewell
et al. 2010),

B MZOWTIE, AV =—F v OktE (PRIE 29 5%, 424) ORFL, M
3 (REFLERE O — B ZICEED) R OYROFAEIZIBV T, BBP O Hf23
WESNTWD (BRBEIIEESNTWARY) , BT o BBP JE O
HIEHEGE S (FEPH, M) 93, LT 0.75%£0.80 pg/L (0.06~4.4 pg/L,
41/42 4) FOMMAE T 0.29+0.27 pg/L (0.050~1.4 pg/L., 29/36 44) ThHh -
7= RPEFEOTHEHITZL) . T/ T AT LK 0[50 T, MBzP TR
HHT0.64+£0.63 pg/L (0.50~4.4 png/L. 3/42 %) K OYRH T 16+10 pg/L

(2.2~38 pg/L., 38/384) Toh o7z (MBzP OMAEHFREOFEILZL) |
MBP EE IR T 1.2+51.3 pg/Ll (0.54~5.7ng/L, 11/42 %) . miEF T
1.8£3.3 pg/Li (0.54~20 pg/L, 17/36 4) M OYRH T 53*=45pg/L (5.1~198
ng/L. 38/384) To->7- (Hogberg et al. 2008) .

7 BBP 43 &2 312.4 ZH W TAREMPFHES N E/VEBITHE LT,

8 MBP K MBzP DilEHfE(A % &,

9 RipHBIRIIHRE TRIED 1/2 2&te & L THEHLEES N, LR -> T, 2 ZICRE#H
ST A R PH O e/ MBI AR H R RRAE O 1/2 12/ 95,

10 717 a U fBiE SN TWEE ) = 27 VKA IC L0 A% ICHIE,

14



AR TIIEFEIED 7 XNV AT VR O OEENHIE S TWD,
FEOIX, 1FEAEORALOMEEY > 7 BN T T X VR AT )V R
R TR R R LU T AXENUTEWRE Th o720y, BRTORY 7 i
BWTIEEAEORBDDPHBRHIERZE 2 DRETCH T2 0D, JR
AL OCmEL Y & 7 X VBT AT AVREIC O W CTHRAZRE®RE 5 25
(more informative) LD TH o7& LTW5, F7o. BFL UMK D5HT
THRD T ZNEBT AT IVASDFERGEDOY—_A Z L AITEO bR E L
TBY, RIZTZHANBZATLVOE=X ) 7L TWDHR, BEE 5 %
TW5 (nursing) REHORPEENS, ARONIE N LI-REL2HET D
ZEIFTERNE LTS (Hogberg et al. 2008),

AANDERL 11 B0 TH 5 MBP KO MBzPUs#iH &=, MBP
IZHPfE 26.0 pg/L (EiPH 1.8~156 pg/L) TH V. MBzP X 5fE 1.0 png/L
(#iPH 0.7~74.3 ng/l) TH-7= (EHHES 2007),

(3)
BBP OAENICEIT H2RERBIZIXK -1 O L) ICHEES L TWD,

COO-CH;-CH,-CH,-CH,

Q: co::rcm@
v MBI 5 FE R RBRE o b Mot B ERRHHRE

. , * —

COOH

COO-CH;-CH;-CHy-CH,y
@( e iI CH-CH,-CH,-CH,0H
. (4)
COOH (,()(HM=@

(@) @
|

/ l l 3 l COOH

COO-CH, CHy CH,-CH COO-CH,CHy-CH,COOH ©/ CH;OH iji \ @i coo-Glu

Qi i : COOH (}(l()'(?li,@
(1 (12)

coo-Glu @ oo ) ()]

r—*——j ijﬂm

COOH

HOCH,-CH,-CH;-COOH
(10) @i
COOH

(7)

CONHCH; COOH

Q‘-—@

(9)

(1) BBP (2) MBP(7 Z )LVEgE ) 7 F)L)
(3) MBzP(7 Z W liE )~ P)L) (4) TFALTILa—)L

(B5) ZHANEANKRF T O )L (6) NPT Ia—)L

(7) 7 %)k (8) ZREA&EM

(9) FEIRE (10) 4-t Fuo ¥ sk

L 7nrnm  fgig ShTWeE /) T AT )VIRZRER IS X0 BAa6 %I I2HE,
15



(11) MBP /7 v/ =R (12) MBzP /v a=FK
(7 a  EBRaiR) (7 v U EBiRaIR)
[1I-1 JRIIVEBRODILTFILOREHEIR (Nativelle et al. 1999)
R

@ MKSERUVIILY OVEEERE

HEF344 7 v BT [14C -ring] BBP % 2. 20, 200 XX 2,000 mg/kg AH
THERE O G LR BT, R PR S =T ) = 27 UL, s AT
TNENHGED 27, 22, 42 KL 10%TH Y. 77 o U RinEKRTERE
=D 21, 20, 14 XX 2% ThH 7= (Eigenbergetal. 1986), F7-. i Wistar
Imamichi 7 v k 2 JEiZ BBP % 3.6 mmol/kg {A&E/H (1,125 mg/kg K&/ H
FEYS 12) ¢ 3 HIERR DG L, JRZ 58T L= Bk TiX, JR > MBP & MBzP
DITK 5 0 3, BBP W Oleifik L 7 v 7 v VBIEEEROITN 73 T
- 7- (Mikuriya et al. 1988),

ff Wistar 7 v & ({KEH 180~200g, &&GHESIL) 12, 22— HICHEAE L
72 150, 475, 780 X% 1,500 mg/kg {AHEH/H ® BBP % 3 H e Colliil#e b #
51U, &850 24 BEZICIR 28 L TRTPRE O S’ fTbn-, £o
fER. 6 flid BBP it mE S =2, BbA&WTH 5 BBP 13 ézh
2o T, R D BRI S -G (4 CGEBHER) R o Rt oElIE
MBP 78 29~34%. MBzP 7% 7~12%. ﬁ%@&@fﬁﬁﬂ@f%é%%@wb
51~56%. 7 X NEEN 2~3%. w72 MBP Th b 7 X VBRI ViR
TR ENAN 1~2% M ONEEEFRN L VEH T, 728, Eigenberg ©

(1986) %, It F344 7 v FORHEMNSTE ) TATOAFEKRD 7 V7 v g
AR (BEED=21%) ZHHLTWDER, T v M & HW AR Cli s
Vv VRS SNTAREII R S e o Te, TRUICOWTEE IR, 8
ABFRITHEEN D D ATHEM 2R/ LT\ 5 (Nativelle et al. 1999)

b MZBWTIEL, 1 HE8A4DEHE (N, M, FimEAH) 12, ZF
[FNLARTd % HAKFEE: BBP (de-BBP) FEEEEE (> ho—1) & 253
ng X% 506 pg ZHRICIEE CHEHEIESE 72 3 BIZOWTE / = A7 LR
# BORPHRIEENTHR DT, & 5% 24 B F CORPIZ, BEAKEE
k7 A NEEE ) XV (de MBzP) DMEHEX OEHERGRETENEN
BHED 67% KN T8% 13, H/AKFIE, T ¥ VT /) 7T/ (deMBP) 23
REHRGRHEOHZTHRGED 6% 03 Shiz, FHOIX, BBP O£
IZMBzP TH Y, & 51% 24 BefEILINIC 7 V7 v VBt AR L L TR HE

12 BBP SF R 3124 W TR L EEBREGE - AaclEHMFHERD me/ke KHE/
(CHAE L7z,
13 7‘/1/7 1 URAE SN TWIEE ) AT /URZ BRI &0 &% ICE
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MmEhade L Tb (Anderson et al. 2001),

KE o [H R #E A (NHANES) 1999-2000 (2817 % 6 kbl Lo B &«
DRV T 328 iikZ HWT, -7 N7 n=F—BIZ X HHLEOH
L0 RFPOWEREK O MBzP 23X 5] L CHIE &z, £ofEER, &Rk
BT 5 MBzP (ZHEBEA DS 5 2 B S 1T TR 7% Th - 7= (Silvaet
al. 2003) , AT —%n5, & FTIHRPICHE S 37z MBzP O 93%13 7
/A= ORE XN Y (R

@ in vitrosE&

EU-RAR (2007) (Z&#id, Lake & (1978) XU BIBRA (1978) DO#t&
2k 5 &, Albro & Thomas (1973) O HIEDOSWBIEIZ LY, invitrolZEBIT
LHHESD 7 v b O & OV NGRS L 5 [14C -ring] BBP OK53f#
IEEDRHN SN, ZOREFR,. WEOEFRNT AT ) =277 —8BIZX 5D
BBP DOAnK g 1 0.0453 pmol/hr/mg protein T - 7=, F 7= BBP i3/)
AEREIBEAR AL D 7R ¥ R — NMT L o THSCONIIMAK i S dv, INAK 53 sk B 1%
1.64 pmol/hr/mg protein Toh > 7=, MAKGHRARDILIRE TE 2o 7203,
BB 0D 7 2 VR TN S OV NGRS D A o & 2 N—2 g R OHHY
DVFTIUCHHFEL TV 2L 9 TH Y, BBP i3 MBP UV XX MBzP (21X
HINHZ ENRINT,

2. B bOFI 7 v Y —AESIZE S BBP OF ) = 27 ARG ~D N
K FEEMEN TS5 T (Hanioka et al. 2012), BBP 725 MBzP ~®
IR F1T D Ss0. CLmax 2 TN Vinax 413, 71.7 pM., 91.3 pL/min/mg protein
KX 13.0 nmol/min/mg protein THh -7, —JF. BBP 725 MBP ~®D /K%y
i CTld, MBzP ~ON/KfEE el LT, S5 (95.4 uM) E[RI LV~ Th o
72 Climax (2.38 pL/min/mg protein) & O Vimax (0.39 nmol/min /mg protein)
T D 3% KM Th oo, ARBRFERIZ, B FOFI 7 v Y —AFESIZE
% BBP 75 MBzP ~D /K53 i 1X BBP 7> 5 MBP ~O JN7K 23 gl fE X
DEWZ EERLTWVD,

IHiz, B b, L AX, Ty P&U“’?‘?X@ﬂ?i 7 1Y — LSy 2 v
T.BBP 7 bE /) = AT VAR DNNK53 fREPE BE 3 5 FH Bl 23 T o7z,
t ~ RS X Tk MBzP ~DOMIK g2 MBP L 0 &y (B N MBzP ~
DK fREMENE 75 nmol/min/mg protein T VY . MBP ~DII/K /> s M
% 2 nmol/min/mg protein TH-72) OIZxtL, Y, 7 v LR~ T A TR

14 @%#‘%ﬁﬁ;@ﬁg/\oﬁ 7( "—5 VC\\% @ N Vmax: %k}im%ﬂﬁ}ﬁ\ S50: Vmax D 50%@ﬁé ;E
B2 5HEIRE, Clmax K7 V7 7 AE (BONEEFYERE) %277 (Hanioka
et al 2012),
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MBP ~DOHK G EEMED MBzP L 0 &< . BBP 7»5 MBzP & MBP ~®
Epk7 a7 7 A VICITEEND D Z LR REB I TWS (Takahara et al.
2014),

@ TFFLFILa—IL, NI TILa—)L (BBP minKkofEH) DK
BBP O7 Va— AR TH D T F T IV a— I T v 3 — VoK E
KLEOT VT b RPKBRERICL Y BAEICHE (n-7 2 U8) I bsid
(NTP-CERHR 2003), & HIZ, RF 3~7 OEGAFIIENRIT, K528
it 2= 7 TREREE O P BRI H 57 B F L-CoA IZEH xS (Di
Car101990) i?’:\ BBP Dt 5 —oDT7 /a— R Thor XU Tv
=/, NI EREERA~BIL SN, R Tr Y v s Shiztk, E
kLT%F@z (70 //1"?] ) L LTRSS (JECFA 2001),

(4) AREFREDE LD

OGSz BBP (&, #300IWRIN S i, IAKRSRIZED, B/ 22T
R TH D MBP X% MBzP ~FEND, T v FTIEEICMBP ~UEH &S
473, B R TIEEICMBZP ~ LR En 5,

FER AT ONT, T v b~OROFEG T, &5 5 BRICHFIR. B, /)
15 K ONEALE NEITFRAT LTy, IERICMETH 0 | Mk 5 BBP
DEBII R -T2, F£7-. T v MIBWT BBP XIEW o fhmiE s R &
NTWD, BRFUIFFE I N THRWA, B FTIEAEL2 S BBP, MBzP X O
MBP 2B &N Tk Y., MBP 7% BBP XU MBzP LV &V iBE TR Sh
776

BBP @ FE /e etk i I3NaH TH v . MR PR S 72 MBP & O MBzP @
77 a AW, S CHUEE SAVERIN S A, BofEricid, WEREAR
XN m CEEEASEE LT, EITRA ’EFﬁﬁézhé

b T, BROBE% 24 B E TICEICHR MBzP & L CRPICHEIES U
2o £72. b P TIHRPPEH SN2 MB2zP DIE & A EN T 7 0 VIR AR
EEZLND,
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2. ERIPFICEITEIEE
(1) 2SR
BBP O &t tiiugg <. 7 v MTBIT 5800 LDso 1%, 2,000~
20,000 mg/kg (K &5 S TW5 (NTP 1982, Hammond 1987,
IPCS 1999), 7=, vHXEHWERENS, KEKOIRIZX T 5 BBP
DA S OHIIPEPEICEE L CTERRBEN 2N E RS
(Hammond 1987 15, NTP-CERHR 2003).,

(2) BRMsHHAR
® 14 BEIRE®REHER (v ~, EEH)

Agarwal & (1985) X, F344 7 > MOk (458 10 P, 12~13 JE )
(Z BBP (0. 0.625. 1.25, 2.5 X U'5.0%) % 14 HEREEEH L CalBr 15

FACHEIR L. HEDAEFER N OSSR ISk 5 B8 % FH~7-, NTP-
CERHR (2003) %, {A&E7- v ¢ BBP ##H &% 0. 447, 890. 1,338 &
W 1,542 mglkg KEE/H EHEE LTV 5 (Agarwal et al. 1985),

AR A ST EME & L 7o 7RA2 2R TI1-1 12T,

(I ERE (447 J O 890 mglkg RHE/ A #% 5-7E) CTHFIE &L OV g ok M
OFEXFEEOHMA A L0, AEMFHES L LT
Ot EEITCHERETHEM L, SHERETHD LT, B —EL

TWARWNWT &

OMXTEEITIER G THEML TWDE R, KERBILTIHE RN &
Ok FHIZ b e LT, B CldmmME (1,542 mg/kg (AHE/H) &H-#
DD T » MRS (BEDZIFEMEDORIEFR) BNAabd
@ﬁT%U\mMTi KERETIEH 208050 T ~ Mt GERLIR
BEAE) DholzODHRTHDHZ L

%\ R EHE T A B AU T T S OV i oD et o ONFE T B & O #8902 B fife
ML A D Z EIXREETH Y . LOAEL OFRILAT L & 13 L2y & Ik
L7,

7272 L. BBP (X PPAR (~LF % — ATHAITE AL IRR) ~D 5y
VERDR® 5D Z ER BN TR Y | (KA ERETH LTl O#x & UE
STEBEOINZHOWTIE, PPAR ~OEMIC L 22 L EEB T2 0E N H
Do

15 Hammond & (1987) OiBRakiiL. 2. (1) 2dmd). 12, (2) @3 72HIH
RiE#HG5HEER (T b, BED ), 2. (2) @3AMREHRGHR (v k., B
), T2, (2) @3 »HBKERGRR (X, BED ], 2. (4) HER~DE
2T H L
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MAEF AT A LE S (LH) RED EFIT2OWT, 890 mg/kg (ARH/
HEEGHETITAREN VD, AEMFES L LT, miEd LHIREO
EHMENOE GRHEE RS L~V ThD Z &, KT 1,338 mg/kg R/ H $¢
HEETIIZOEHE ML Y AEICELS, o220 HbHZ 006, LH
REOEALIT R GRE TR L B2 g X L& %2 890 mg/kg (KH/H £ 5-
Hrow, BERT R &l LT,

NTP-CERHR (2003) |%. LOAEL %l & (IFE. B ok
O'LH LD EFICHESE 447 mglkg (RE/H & LT 5,

AREMFHES & LT, i LHEEO EFICES &, ARERO
LOAEL % 447 mg/kg A8/H & L, NOAEL [Z5% & T& 22\ & HIlT L7,

xIII-1 F344 5w 14 HEIRE®REHE GREEE)
(Agarwal et al. 1985)

pryseeay |
(mfkg (KR He (10 PL/2)
| PR MR R
e LR |- ok oo i
o2 B ED U o SER R
(FaEH 5.0%) KR L o0 Sk

| i 2 b 2T o R A

L iRE, | &

T gk > A0 %} 2 &

| BN ook} EE

T B gD AH %} &

|FEH - 558 - AR O M OFE X B &
1,338 LIk VRSB AR « BiSEAR Okt E &

(fakh 2.5%L4 1) THME - BE - ANLIROFEROEEE

< FEH FIA DK A 2EE (sperm granuloma) 2

< FER BIROEE ER OB E D A

RER RO EWEN O R RE TR 2

| B i

T FSHY

890 UL |

7_
e 125% 0 1) | Y

447 LL 1

fires VL
(BB 0.625%1 T EEH LH 5
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)
1) BBP #8Hi &% NTP-CERHR (2003) O#EiE
2) HEEDLHZRL
3) KEEENOEMARIL, AMEEE T FLzb D (106
cells/ml)
4) FSH : JRjafili s L& v

@ IMAMRERSHE (v b, EEH)

Hammond & (1987) 1%, 4~6 Ml Wistar LT SD 7 v k@ 2 Zifit
% T BBP OIREEH 512 L % 3 H» A A di 2wk 2 550 L 7=,

Wistar 7 v b (M, &8E 27~45 JC) #HW = B Tlx, 2,500~
12,000 ppm @ 3 & BBP (# : 0, 151, 381 KUY 960 mg/kg AH/H .
# 0, 171, 422 KT 1,069 mg/kg (KH/ A FEY . FEHE) 25 3 ) HHIR
5 & 7- (Hammond et al. 1987),

ARFFHASIZ W TalE &l L 7cpr A a2 T2 1277,

REHINEOWRAD 2 EmHERE (FE 960 mg/kg (KE/H ., Hf 1,069 mg/kg &
H/H) OMfECAHABNT (BEZEZOFEL L), o, FEMEEOAE R
W EHER (960 mg/kg KT/ H) ORI EEGRE (171 mg/kg (KHEH/
HLL L) oMCHlEEs i, BHEEEORERBEMNAPHEN EoR G

(7 381 mg/kg IKE/H UL E. M 422 mg/kg (KE/H L L) O, SGHH
SEEORBEREMNE2REE (171 mg/kg (AHE/BHLLE) oM TEIZ SN
7

AREMIHAES & LT, REENEDIZOWT, KEOEREOFR
WA FHHFMITIT SN TNz s, BT R E Lgu &
L7z, Hlg, Ehgk O8O EREOEINZ OV T, HExtEEOFLHEH 72
<, MR T 2B T2 b b A DN enZ s wEFTRE Lk
HIWrL7c, F7z. RO pHIR F o3 HEU Eo b8 (381 mg/kg A/ H
PLE) ORETHIE SN, ST WM TR LA B IR D &
B, mEITR & LRn &l L,

NTP-CERHR (2003) %, Wistar 7 v F OARERIZI51T 5 LOAEL % i
gD EREEIZHKSNT 151~17T1 mg/kg AH/H & L=, /-, EBEKR
FEMEFIEEED AR TH L & LTV D,

EFSA (2005) %, CSTEE(EU Scientific Committee on Toxicity,
Ecotoxicity and the Environment 1998) D& HL & LT, MO AT OB
OEBHIMES < LOAEL X 171 mg/kg K/ A, HEO o = &M
#-3< NOAEL /% 151 mg/kg K/ H . BEE~DEEITx9 %5 NOAEL (&
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381 mg/kg KE/H THDH E L TWD,

EU-RAR (2007) 1%, KE#HGHMHEICE T 50 NOAEL % 151 mg/kg
KE/HELTWD

AREFFHA S & UL, HEOMROMME(LIcESE . KRR
C. i LOAEL % 381 mg/kg AH/H. NOAEL % 151 mg/kg {K&#/H &
HIWF L7z, F7z, M NOAEL Z AREROxEHETH 5 1,069 mg/kg (K
H/H &HIET L7,

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

Ean it
(megfkg (KE/H) e it
I : 960 - IO/ NEFE R D )
5 Va

i : 1,069 U L i
M - 381 LA B )
Lfk/i : 422 lj T+ RO R ZE A D D) | FEEAT LA L
He 151 LA bk B )

1) AEAEORHEZL L

2) BERBPY 3 s C IR ZE Rk & £ 5 e D HER & IR DI 31T S 813 2 &
. —E OB TR Ot R 2t O SRAEVEMIREIR I K OB 7R L 23
BE STz, BB WO L, BT, oG, IEMIdOZEE, I
B MR 0 D JHEMERIIR I A B S Tz,

@ INAMREERSHER (Tv b, BEH)

Hammond & (1987) 1%, 4~6 D Wistar X OXSD 7 v kD 2 RA#k
% T BBP OIREFR 512 K 5 3 » H M ArEdME R & 0 L 7=,

SD 7 v b (MERE, #58F 10 PT) ZHW7= B <lE. 2,500~20,000 ppm
» 5 & BBP (0, 188, 375. 750, 1,125 &8 1,500 mg/kg AHE/H .
EEWE) N 3 HMRERS Sz (Hammond et al. 1987),

JFAR TR O A E 72N A 1,125 mg/kg M@/ H UL b o5 ORE K
750 mg/kg R/ H UL OB GREOMECRIZZ I, BHEXEEOA BN
23 750 mg/kg 1A/ H uh@&ﬁﬁi@fﬁf%ﬁ éhto

AHEMFHAES & LT, gk OB IROM R E RO OWT, fxt
BHEOLHEN R ST 2WHMEMTHIE LS NN Lh | Bk
AT & L7 &l Lz,

22



NTP-CERHR (2003) %, &l (KE) KON (Hf) oOfExtEEHEINIC
#:5%, LOAEL % 750 mg/kg {A5/H ., NOAEL % 375 mg/kg {K&E/H &%
ELTW5, NTP-CERHR (2003)Tix, SD 7 v +® BBP |[Zxd &=k
X Wistar 7 v MZHARTIERWEHRE L TV 5,

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

AFMFHAES L L TE, KR NOAEL 2 KB OKEHETH D
1,500 mg/kg R/ H &CHIEr L7,

@ 26 ERREHREHER (v ~, BEE)

NTP (1997a) 16/%, FDA ® GLP HHIZHE-> THhi L7z F344/N 7 » |k

ZHWTe 26 BERBRZHE LT\ 5, BED F344/N 7 v b (&8 15 L,
6 i) (2. BBP (0, 300, 900, 2,800, 8,300 &% U* 25,000 ppm : 0,
30, 60, 180, 550 } 11,650 mg/kg fRE/H 17) 2MNREEEH G vz (NTP

1997a),

AR SIZ IV TalE &l L 7cpr A a3 TI-3 1277,

1,650 mg/kg IR E/ H B GREICIBWTHFIROAE X E R, 550 mg/kg K
H/HBGEEC BV TIFIE O f O EE&EOBEMN A BT, FE D
IR EBINE ORI DHETH 5 it BBP OEFE L IIBRALWEEZ R
HELTWD,

AR & LT, 1,650 mg/kg (KE/HRGREZ BT 5 TR O Haxf
HEIZOWT, AEEITZVWD, FAXEEIIAEICHENL WS Z EnbE
PERTRL & 5 % . 550mg/kg AH/ H £ 5-HELL E TR B AV AR O #axt o O
XTEBEOHEMITIHEERE OEMEE & & Ll L7z,

723, 10 M BB OFER & i+ 5 & 26 HERERD 1,650
mg/kg (RE/ A 58 TR ST R L O R BROZM X, BBP (2,200
mg/kg/ HFEY) % 10 @AMIREEER G L TR S n=21k & EE R OE
BIICRIBRETH-T-, LML, B>\ TIE, 10 ﬁﬁaﬁﬁfﬁﬁﬁ?ci 200
mg/kg RE/H & 58 TRIBEEIZ T 30%J4 L7223, 26 @ [ERER Tl
550 mg/kg RE/H LA T O 5-HE Tl 8B 5358 0 %Mc ol

16 NTP 7 7 =k /L LaAR— bk (1997a) TiL. F344/N 7 v k& 7= 2 4R ER
& ZHUTHEAT U CEEE L7z 10 ek B AR ASEL AR S OF 26 8 [FEER 2 s LT
D

7 fgEHETH D 25,000 ppm 5 EETIEE O OBELIC L 0 B ENSHE TE R0 o
72728, NTP (1997a) ClX{AE Y 7= D ® BBP BEEZFHHE LT\, Lo,
NTP-CERHR (2003) TIHMEAEICB W T SN {EE EI2H ST 25,000 ppm
#E#ED BBP EHE % 1,650 mg/kg (AHE/H L HEE L T\ 5,
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NTP-CERHR (2003) 1Z. 550 mg/kg A/ H &% G RE TR S - 5%
60~180 H DOEHRMEK~E /2 it 1 > FORETAHALNTZ KR
ERMEE M & RS 5 & LT, ZORTRICHE-SE LOAEL % 550 mg/kg {AH/
H&#%E L. NOAEL % 180 mg/kg {AH/H L% E LT-,

EU-RAR (2007) (. 550 mg/kg AR/ H 5 TBLES S V7 HTFlg O FE
FEEOHINN N MCH X O MCHC oz i3, AR NOAEL %
180 mg/kg AE/H & LT\ 5%,

ARFAS & LTI, AFBOESE & OFERTE EO#H I N MCH &
O"MCHC OIS & ARk O LOAEL % 550 mg/kg KE/H & L.
NOAEL % 180 mg/kg A8/ H & Hkr L7-,

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

¥ 1)
kil He (B 15 L)

(mg/kg KE/H)
| BRARE GFRREED T0%) . | (REH &

- RERMEO OGN (Ht & OY RBC 8,
MR IR M ERELEE N, MCV £50) 2

| R B Dk S OVFE X EE &

L FEH EIROffx H &

BN RERRE R (15/15 1) . EAERR O H
B (5/15 B) | ¥ FEARIK T (hypospermia)

(15/15 f1)

R AR KR (hypospermia) (15/15

B RO OMIEEE (13/15 )

1,650
(k25,000 ppm)

| R | R S R TR
<ﬁﬂ*4§n5§ gj(\)é: g | [MCH RO MCHC®
0 PP 1 PR D fesct R OVR R} B i
180 LI F )
= 7
(S 2,800 ppm B | ETEPIRE L
)

1) BBP EHEIZNTP 1997a THE L TV 5 HEEH, 25,000 ppm O 74 NTP-CERHR
(2003) DOHEEHE,

2)Ht : ~~ ~Z U v, RBC : RiMEE, MCV : ‘FHERMEKAFE, MCH : “EHR
MEk~ET 7 1 &, MCHC : ‘EYIRIMLER~E 7 0 & R
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® IMAMRERSHER (/1 X, BEH)

Hammond & (1987) |%. ©— 27 /LK (MR, &L STE. BRK : EHH I
FEE STV 12 10,000~50,000 ppm @ 3 & BBP (I : 0,
400, 1,000 K% " 1,852 mg/kg KE/H ; M : 0. 700, 1,270 KO 1,973
mg/kg RE/HFAY, FEHE) %2 3 0 HREHREER 5 L7 (Hammond et al.
1987),

MR A OE HERE (400 &8 1,852 me/kg A/ H) LMo g &
KO A ERE (1,270 )2 O0 1,973 mg/kg (RHE/H) (28R TIREHEINE O
DB ST, FEFH DL, —EBCE, fEIORBHMEICBER L TV & E
2L TWD,

NTP-CERHR (2003) %, #%E I REPREA IZEERIOBMHIZ LD b
DEBELTND,

EU-RAR (2007) 1%, K#RBRIZIH1T 51D NOAEL % 1,852 mg/kg A/
H. Mt NOAEL % 1,973 mg/kg {K&E/H & LT\ 5,

ARMFHAS & LT, IREERG 20 7&K G5ICEH LR, B8
T2V ODKRENEIE Lz ER#RH 0 . AR CA L REHEINE
DA 1X BBP 2 & DBt O SR T AL Db D EEZLNDLN, KEDOE
HE DT 2N =8, (REHIMEORD 2 B EFT R & 3 2 0 HRiETH
ST L2 T, AR LOAEL & () NOAEL % 3% /&4 2 Z &1L
TiX eV EHlr L7,

<BE">
@7 FIWBIRXTIVEOFRILA F U — LIEGEEM O LB AR

Z v MZBWT, BBP ZBEDOAF LA %2 — AEFHIEN 2 F 95 =
ERHE SN TWD,

NTP (1997a) 1%, BBP OfF~UL A F 2V — AHEFHIE M IC OV TS L
TW5 19, 24E[RER & R CH&E (6,000, 12,000 & T 24,000 ppm : 300,
600 }% TN 1,200 mg/kg {KE/H) T BBP ZiREH& 5 L7=MED F344/N 7 ~ b
(BHE 5 XX 10P8) Z M, BEHLGE 1 20H XUE 1 FEORF AT, ~LvA
XY — AHEOIEEE & 2 D 2 FBOREE~— T —, 7L FA L CoA A
XUH—BROIN=F T EFIVET AT 27— BORERIEEDHIE S
Nz, BExtid s L < DEHP (12,000 ppm) 2NV Hh7-,

ZORER, HINV=F T EvFINET AT 2T —BEMEIZ, 6,000 ppm

18 BrEDOERIENZHE LR ThHZ Enb, 25 LT 5,
19 NTP 77 =1/ LR — bk (1997a) @ P.52~53 (Table 15) 2. Monsanto (1994) 7>
bIEHEINET—H# L LTEHRBEINTWA,
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(300 mg/kg (AHE/H) LLED BBP 8 5REO# 5-80561% 1 vH KOV 4 TH
BICEH Lz, 212 bAoAV CoA A v ¥ —BiEMkix, 12,000 ppm (600
mg/kg KE/H) LI ED BBP & 5RO G5ME% 1 A KNI ETHEICE
F L7, L22L, BBPIZ XA L~LT DEHP & 5% ICBlLE sz L
NED HIEPo Tz, EESIZ, DEHP Iy 7n 7 77— Fh
(ciprofibrate) 7¢ X OAFEIK TAI L i35 &, BBP (38 (mild) DR
N XY — MR E G &R I EBE LTS, BBP X' DEHP ## 5
L77 v MBI DEERIEEZ K 11-4 12R7,

& I111-4 BBP B U DEHP MRFRILA F 2V — LIBTEEM
(M F344/N S v b, JBEE, NTP 1997a)

BBP DEHPV

0 ppm 12,000 ppm 12,000 ppm
55 1A%
NI CoA TXVET -t | 20.7£5.6 34.8+10.6 100.2+38.4
(nmol/min/mg)
WV=F/TEFW NG AT 27— 5.0%+1.2 36.813.6 83.7£28.5
(nmol/min/mg)
144
NI CoA F¥vET -t | 28.79+£5.56 48.35+10.57 86.30+12.24
(nmol/min/mg)
Wv=F/7EF NI AT 271 17.13+£6.89 45.29+6.82 72.20+10.46
(nmol/min/mg)

1) DEHP 1335k D et 3 W [E D e b,

<5E®>
D7 R IVBETRTILFED PPAR o 4 L F- Tl P EE R R IR E D LL B A BR
Nakagawa o (2008) (%, SV/129 ~ v 2Dl (IL¥oc#2 L. 164
#5) 12 5.0 mmol/kg D7 X NPT AT NVFE (7 XNy —F /v (DEP).
DBP, BBP, 7Z 1oy 7 a~F% v (DCP) MO'DEHP) |37 ov
VY (2-=F~Fiv) (DEHA) % 14 BREPB&RHIEOEE Lz, Rk
5. 16 R ICIFIR A fif L, v=x &7y MEIZLY PPARa 2#5E
T OMEREE (A XY — A TF AT —E (PT), A XY —LTFH
REME X 78 (PH) ., #BES#HT >V CoA i/k#EEEFE (VLCAD), =EfE

20 BEOHMRERBHEZNELTLHRTHL NG, 25 LT 5,
26



MW RIE a7 2=y b (TPa) KO3 F7 /v CoATFHT7—E
(TPB)) DOIBLENHE STz, RRBROMEREZE I-5 1277,
ZDOREFR, KT FNBT AT NV EZERE LT D PPAR o BEEE RS EL
BT %5 L. DEHP X' DEHA>BBP %X DCP>DEP }, (* DBP T
Ho7-, BBP & GEEORFE TIX PT. TPa X' TPB A& Sz (Wi
t p<0.05), EFHOIL, BE L7 ZABT AT LONSTFENKRE Bk
MEVIEE, BERRBBLENHIINT 5 Z LRI E LTN5,

K II1-5 TJHNLBIXTIVEREICK HHFES PPAR EEBRRRERED LK
HER (SV/129 v 9 R, 14 BRE. &%# 0. Nakagawa et al.2008)

R _, | Log | Xlog
DT E PT® PH?® VLCAD? TPa® TPB®

M PV P2

1.00+ 1.00+ 1.00+ 1.00+ 1.00+
Fpeh- — — —

0.11 0.16 0.08 0.32 0.11

0.98+ 1.02+ 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+ 1.20+ 0.92+ 1.64+ 1.17+
DBP? | 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+
BBPY | 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¥ | 330.42 | — | 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*» 0.07*» 0.07* 0.19*% 0.26*

*FREEGREL B LAEAEDY (p<0.05)

1) #7057 — KB

2) HEEA 7 ¥ 7 — v /KT

A)PT: N AXT Y —AFFT7—E, PH: A F YV — A FREMEY VNV E|
VLCAD : HESH7T 2L CoA BMiKFZHEH, TPa: —FREMEY VXV EHah7T2=> K,
TPB : 3-7 b 7 /b CoA 47—+t

4) DEP: 7 Z L =F )L, DBP: 7 Z L7 F )L, DCP: 7 Z RS 7 a~F
)b, DEHP : 7 X% VY (2-=F ~F V), DEHA : 7 VB UEY (2-mF L~F v
V)

5) DEHP & DEHA #58EORICHEEZEH VD (p<0.05)
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<BE">
® 2:BAMXIT 4 ERRERSICEDTAIBIRTIVEOEHLESE (5
v b REHEIFEO)

Kwack & (2009, 2010) (%, %> SD 7 v b (5B 6 VL, 58EN) |
WTC, ZXNEEY =270 (500 mg/kg (AHE/H), 7 X NVEEE ) T AT LY
X7 Z Vg (PA) (250 mg/kg IREE/H) OsEHIREOE LI X 5 2 B XiT 4
W AMEEERR TV, S EO2EFMtE L 4 BARRGIC L DB T
A =B ~DEBEZ LT, 7ANVBY AT NE LT, ZHLBE A (2-
TF~F ) (DEHP)., 7 Z /Ly 7F v (DBP)., 72N F 7 F
/L (DNOP)., 7 # /W figor—F /) (DEP). BBP., 7 ¥ /Ly A F )

(DMP), 7 # 1Ll A V5 v (DIDP)., 7 X LVERY w7 T )V

(DUP) K7 &g A Y 7 =/, (DINP) @ 9FffH, 7 X /VEEE ) = A
THELT, ZXNEE (2-=F L ~F L) (MEHP), MBP,
MBzP, 7 #ZL\fgE® /) =F /)L (MEP) KON7 Z et ) AF /L (MMP) ®
S5HMENHWV ST, RRBROFEEE2FK 111-6 1”7,

2 HMRBRIZBWT, FBEDLIX, 7H BT AT VIV T ATV ESE
UL FEZELZSISREITIENRBEINTE EHME LTS (Kwack et
al. 2010).,

Fro, 4 EMREBRICBNT, M HEBEROFERETIZONT, Z0R%E
DM ZHEETH L, V=270l DEHP (22%) >DBP (24%) >
DNOP (26%) >DUP (28%) >DIDP (39%) >BBP (45%). &/ T %
TV TIE MBP (29%) >MEP (33%) > MEHP (49%) Th-o7- (kfHERt
DOFFEBFRIL T5%), FEHOIE, W TDORTA—F~ODHEZETT Z L
At /) AT NED VT AT IVO I RN &R Sz EHE LT
%, (Kwack et al. 2009),

FIII-6 SDSvw bk 2@8MXIFE4BARREESIZCEDTAILVEBIRTIL
FBOSMHLEAER GaFFEO) (Kwack et al. 2010, 2009)
2 HEE 5 4 HERE 5

21 BREDTBMERIEICOWT 7 XN AT VO EZ Rt LT CTh o720, &5 L
T 5,
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LN o B LN o B i
WERE & i " i} - Gic " K|+
(mg/kg 1A s *f o % | AST | ALT | ALP | TC | TG s *f o + | i
E] X = %
/ it %
#/H) ﬁu%%t bu%éﬁ%
= = s
B B
DEHP TP T 7 ! Vi
v | DBP | | |1 7 7 A A R B
- | DNOP Tl !
2% | DEP
7 | BBP | | VT Pl
v | DMP 0
& | DIDP 1 Tl 1 !
500 | DUP l 1 T Ll
DINP | | 7 7 O !

- MEHP | | | 1 7 7 7 T T LY
, MBP 7 7 7 P
MBzP 1 |
* MEP L1l

250
MMP
PA 250 | | |

T N %

AST : TANRTGX BT I ) T AT 2T —F
ALT: 77=VT73 7 70 A7 27 —E

ALP : TV H U KRART 7 2 —8

TC: L XATFm—/L

TG : fyF AR

O HEAMSHEHRBROFELD

ABEMPFHAESELTE, Zy hEAWEHAEEFEERRICB W T,
400mg/kg RE/H LA OB GEETO MAET LH R O 5 & O O /%2
{t. (Agarwal et al. 1985, Hammond et al. 1987). 600 mg/kg {KE/HLL ED
BHREToO MCH O MCHC O N ATl E & OHI (NTP 1997a) .
1,000 mg/kg KE/H L EO KGR TOFIEOMFEZ (Hammond et al.
1987). 1,300 mg/kg (AH/ A UL E OG- COREKE, BEEERRD R L
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OB LR O HEH & ORI RS ZEHE (Agarwal et al. 1985, NTP
1997a). 1,500 mg/kg (ARE/H £ 5 CTORBE RO ZEHE K OMEEFH T 2 - 2
T EEOMT (Agarwal et al. 1985) i ONC 1,700 mg/kg A/ H #% 5-1f
TOE M OKE 558> (NTP 1997a) % #EaT i &l Lz, FFlRERERO
MO RIX, 2 ToRR RO 6N, LirL, FUERBRIZBHNTHOM
B CIIHIEEEDED RO 5L TV 20 | JRELRFAI L2378 H i
TWRWZ LG, Agarwal © (1985) T Hammond & (1987) Dk
BRIZEBWTIE, D@t R eI 2 5 2 SIXWEEUI BT R E Lz
& L7,

BBP %7 v MZBWT DEHP & ik U TREDF L A% o — AHEhH
EEZATLZeNRESh TS (NTP 1997a),

F7o. FowHEIZBWT BBP OfR#WHO—>THLH N VLT /va—)u
IR E SR B INIH 2N H 2 Z EnwmE SN Tnsd 2 & (NTP
1989). BBP OFHEMFHMHIZEB W TIIR AT N a— VOB LEET 5
VNS D,

2t F MR ERIC B W T A B 1KV LOAEL & O NOAEL 235 572 D1,
Wistar 7 > k& H\\ 7z 3 72> A MiEEE 538k (Hammond et al. 1987) T®h
0 D RERORRELZE (K12 5 % D LOAEL 73 381 mg/ke (K &/ H . NOAEL
2% 1561 mg/kg (KH/H Th o 72,

(3) EBUEURBRREUFEILAMEAER
@ 103 ERIFENAMRAER (To X, EBEH)

NTP (1982) 1%, B6C3F1 ~ 7 & (MM, &#E 50 VT, 4~5 M) %M
W, BBP (0. 6,000 } " 12,000 ppm) DiEEFEEE(Z X 5 103 #FEIFE M
IERBRZ4T 7=, NTP-CERHR (2003) Tid, AEM OEEHEIZLT D
EPA OH#eEfE ((AHE : 0.03733 kg (M) . 0.0353 kg (M) . =& : 0.0064
kg/H (#E). 0.0061kg/H () 2T, £ 5RO BBP #HE%Z <
Zi 0, 1,029 KX 2,058 mg/kg {AE/H (M), 0. 1,037 &1 2,074 mg/kg
RE/H (M) CHEELTWD,

B AR U 72 AR ER O BSOS « FEIEGERZA DR AT D b i
o lo, RBEHMEZE L CHEKFNREAREORENMETALNT (B
BAORHE L),

EU-RAR (2007) 1%, BBP ~DO&ZE I IHELE~ 7 2 OJEEFE B O HEIN
W E L7gholzt LTV 5D,

NTP-CERHR (2003) %, fAEOEfEIZE S, D LOAEL % 1,029
mg/kg KE/H & L., Mo LOAEL % 1,037 mg/kg {KHE/H & LT3,
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AREMAFHES L L TiE, AREBRICB T, BRAMEICET 51D
NOAEL # AR OikE HETH 5D 2,068 mgkg AHE/H ., M NOAEL %
KRB O E T ETH D 2,074 me/kg KE/H & HBr L7,

@ 103 HRIFENAMRAER (T v b, EBEH)

NTP (1982) 1. F344/N 7 v & (MfRE, 458 50 DB, 4 @#m) 2
. BBP (0, 6,000 %7 12,000 ppm) DIRAFHKEIZ XD 103 HREIFEA A
PR 217 - 72, NTP-CERHR (2003) Ti%, KE¥7=9 » BBP f£H&I(C
DT, F344/N 7 v N OREK O EICEIT 2 EPA OH#EEE (K -
0.380 kg &% 1 0.030 kg/H . M : 0.229 kg 1% 0.021 kg/H) %>, M4
0. 474 }2 1 948 mg/kg AH/H, % 0, 550 & T 1,100 mg/kg {AH/ H 8
BEHEEL TV D,

AREFFRA BT EME & L 7o A2 2R TI-7 12T,

HEDOBHRETIX, WHIIIZ L5 &5l 5 B CHI2 N L7728,
AERBAETR 29~30 HTETORET v M3 EF STz, 6,000 & 12,000
ppm FEHREIZBW T, MEMEOMRE BRI 28 L CH it LV IKETH
V. MEOEET BT REED T0~80% CTH -7 (WINbHEZEDTHR
L)

FIRIZHB VT, 1,100 mg/kg R/ B B HREOMET, HFEGHIIE A M

(MNCL) OFRAMENEREIZ LR Lz GHRRE 14% (7/49) 123 LT
36% (18/50), p=0.011), FEHHIZL DL, Z O A MERMIEMER BIX, 2K
I ME (splenomegaly) °fFHEK (hepatomegaly) %k~ THV ., HEE
FHARSEAT MR OO TR L 2 1 M QMo b - FREREEC R —F YV - B
DEEERTHHEIRICE 2RBEPBIEI N E LTS, JETImEBRE R
EiX T 2o Tz,

EU-RAR (2007) %, Wi LOAEL %, AEKEICE S X, 360 mg/kg
{KE (&£ 6,000 ppm % 360 mg/kg REIZHYTHELTWD) LT
W5h,

ARPFHAS & LTk, ARBRICB W T, BRAMEICET 2D LOAEL
% 1,100mg/kg AE/H & L. NOAEL % 550 mg/kg A/ H & HIkr L7-,

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

‘ /k /

R merke R e o perm e (50 D)
e 948 GECHIH MO 728
e : 1,100 20~80 M TLAY | 1 HEIA M
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(12,000 ppm) (MNCL)

. 474
it . 550
(6,000 ppm)

FEDN A D BT L
L

1) BBP #Hi& X NTP-CERHR 2003 OH:E

@ 2 FHEEMHEHERUEL/AMERE (S ., EEE)
NTP (1997a) i%. FDA & GLP BANCHE-> THEMi L7z F344/N 7 v b %
2 2 FERIE MR R O AR 2 5 LD, F344/N 7 v K
(HEsfE, #7E 60 PE, 6 #in) (2. BBP (M : 0. 3,000, 6,000 KO~ 12,000
ppm, M : 0. 6,000, 12,000 % TF 24,000 ppm) AREEHKG Sz, —#EY
70 MERESS 10 DB, RBRBHAAEE 15 2 H O REHHIC AV Sz, B E
N HHEE &= BBP EEE L., o 3,000, 6,000 &8 12,000 ppm #&5-#
T 120, 240 & T* 500 mg/kg (AH/H, #td 6,000, 12,000 } O 24,000 ppm
FE#ET 300, 600 K ) 1,200 mg/kg KE/H TH -7,
AREFAAES IV TREME &Il L7 A 2 3 T8 (2R,
JREAHARAR A I Z W T, BRI I MR ZE DB b TR D | HE
® 500 mg/kg RHE/ H & 5-#E THENR O B Ao E (20%, p=0.016) &KX
R R e R + R B A A A (22%., p=0.014) OFEABENAEITHEML
7o (WT IS REE 6%) . S HIT, IREMALO /TR 72 E A O 81
BINTD, BEET o7 (xf%’%i 8%IZxt LT 24%), Mtd 1,200
mg/kg RE/ B 5 TIEENR O B AR ERIE S 2/50 1] (4%) IZH Bl
MABZET o7 CHREEE 0/60 1)), EE BT, ZOEWICIIT 5 Yi%E
BORENFRTHY . HECPHIIZIEEN R E L2 &b, MEITH T 5 el
DR EARIE S BBP ~OZFEICEEH L TWA ATREMERH D LB L T
%o BEMETIEZ, HED 1,200 mg/kg RE/H BeG-RETRAT BRI CofREE
8% LT 20%. p<0.05) WNAEBEIZHM L=, 81T ERILEEEIL 2/50 4
(ZH DI, BEEIT o7 CREFREE 1/50 1), 3 Hi, D 2 il
FLEARE O3 A L OBAT LR 0N, BBP ~OZFEICE#H L T\ 5
AREMERH D EEBLEL T D,
MEDOWFTIORETH I DOFER (NTP 1982) TH b L 7= HAZ A [ 157
(MNCL) OFAERICEITH SN DT,
FEEDIX, 20 2FRMRBRICEB T 2 HBAMEDOFEHLD LSO T
HED F344/IN 7 > MTEIT HIEN AL, TN D RR 5 M SR S OV Gl A
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HRHE + B DR AR OIS X | HHRRE DR D AMEOREIR H 5
(some evidence of carcinogenic activity) 22 ELFHliL T\ 5, F7=, HD

F344/N 7 v MZEBIT DI AL, BN D M55/ e g K OBt o AT I

Fz ALBENEDFAE R DN EEINT IS X | BN AMEDFHUI R TH 5
(equivocal evidence of carcinogenic activity) & i L T\ 5,

M D BB DORAT RGBT ORI SV T, 300 &8 1,200 mg/kg A/
A& GHETITAEEN2VN, REMFHAES L LT, BT LR O%
AHEEN SR GRETHS TH D Z LD, 300 mgkg A/ B EEGRLLED
DR RECERMERT R &I L7,

15 72 H O REHE Tl BEEEEEICHOW T, 1o 1,200 me/kg A/ H
P G RE O ke et R OHIN, M 600 mg/kg A/ B #e5-E 0 B g6
BOWE, HED 120 mg/kg K/ A UL O 2fe 5RO B gt xF E E O N,
D 1,200 mg/kg (KT H & G HEOAFIEAE <t EHE OV, HED 500 mg/kg &
/B % 5O TR 5 BB O BN K& OV 240 mg/kg N/ H DL E O & 5-1¢
DR LR EEOHMAAE Th o7 (Wb p<0.05),

EU-RAR (2007) (%, D NOAEL % B H &IN5 & 240 mg/kg 1K
F/H (10%BOHEMA I 5= D1 500 mgkg KHE/AEGROLR) &

L. D LOAEL % & iE O3 ABE NN S % 300 mg/kg fA&E/H & LT
W5h,

NTP-CERHR (2003) 1Z. NTP 2 k- THEMEIi- 2 FER-RBR S, 23
A LIS D — Wk EEMEIZ B9 B MERE D LOAEL % HED B B2 b b OME D
JEIZHED &, 120 (FF) KOV300 (M) mg/kg RE/H & BT L TV 5,

AREFFHA S & L CiE, ARBRICBW T, g IR IR o881
Hox, BONAMICET 510 LOAEL % 500 mg/kg A#H/H. NOAEL %
240 mg/kg RE/H LHIWF L7z, MEZOW T, B OB IC B 2 &4
DOBLEEER L., TIOITEIT HHFEMRZE DOFRAD BBP ~D 27 (2B
WL THDIREMN TR D S DD, TN AMENTRBAME(equivocal) & &
Z. FEBAMEIZET % NOAEL 2 ARER O S HE TH D 1,200 mg/kg &

22 NTP (1997a) (%, fElx OFERTH LN FEDN AMEDFELD L~V Z iR 37728
clear evidence, some evidence, equivocal evidence, no evidence &% UF inadequate
study @ 5 73 ZHNTW D,

Clear evidence: H&EIZBSE# L 7=, OEMEEZ O, QOEME+ B OHM, X
L, ©BRMMEREOBEE 2N CEMICERTDREENRH D Z LRI TWDHY
) BERLTWD LRI 555,

Some evidence: clear evidence & ¥ GITFH2S, (LW BB U 7= flgs (G
Phe BMEE, BB ORAEROHEINE R L TWD LRI D55,

Equivocal evidence /b8 (2 BE# L T 5 AIEEME N & 2 IEIG DEE 2 N 2 7R L
TWD LIRS D556
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H/H EHIW L, —07, FERREMRZSICBI LT, B8 O MR i K OV
{BLIEDHEINMZ IS &, D LOAEL % 500 mg/kg {A&E/H, NOAEL % 240
mg/kg REH/H &HIWr L7z, MEZHOW T, 1BMEE K OB g1 T L ROE T
FROEEIIZ IS %, LOAEL % 300 mg/kg {K&H/H & L. NOAEL [3#%E T
ERANARE I[Py

& I11-8 F344/NS v b 2 EMBESERUENAMLERER GEE)
(NTP 1997a)

BGRE

(mefkg W) v | (60D M (60 PL/E)
I FEhEd
M - 1,200 | @\ 9
(&K 24,000 T AT BBk
ppm)
L IRE Y
i =4 A
% - 500 TﬂﬁﬂJi%@H;%)ivffﬂﬂaﬂﬁﬂﬁ
T AN 0D R o it Ao i e
M : 600 R S
fia bkt 12,000 N
<jﬂi) T IO R ERIR DR | e L
PP R 223 B I, 2
T MR ESE, AIVIAE
T &M RE
;E - 240 LAk e s
W 3000 L | bR L | R LB
(fAEtF 6,000 ppm)
HE 120 UL E

M FEEEd TR L
(&FELH 3,000 ppm)

1) BBP f#E I EH D OHEE

2) AEERL

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

<BE >

28 JSEHHIRFMF T CTORBRTH DL Z L, BE LT,
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@ BEEFIREER (v . BEH)
NTP (1997b) X, 7 v F RO~ RAZEBWTEEHIIR L NS
REBDIIHFM IR UBESERAEBHELHD I EL 2 ERmonTns 7
O, BHICEEZ B S W75 CREER G LT EiRo@2 R e L Y
FENAMERER (NTP 1997a) & 0T, #EFAEHIIR L7-5:0FC 2 4E 13U
EPEIZDTc - TREER G LB 2 HmE L Tns, Z OB T, F344/N
7w b (MErE, #5850 XX 60 P, 6 # ) (& BBP (f : 0 &0 12,000
ppm, M : 0 KT 24,000 ppm) ZiEEEEG L., O2 B BICTEEI T
AT T BBP 858 &t IREE L o ki, @2 4R E HIC1EEF S ¥ 7= BBP
B GRE L FGEEHIRIC L o THREZ — B S 7o xR & otk @2 FMKaEH
HIFR 24T > 72215 T BBP £ 51 & kHREE & o bhik, @AJE (k30 2>
A, M 32 22A ) ICbie o THREEHIR 21T - 7250~ T BBP 5.8t
EXPRRE L O TN, fREEHIIR L 72@ K O@TIL, B HEE
& HE AR THEEE I BRH FREE DR TS 15%D T 2 BOENE 2 bhiz, O~
@ TIE—REY 72 0 MERES 60 PLr 10 PEASERERBRLATR 15 2> H O o R A
WH T, ARERIL FDA @ GLP BANZHE» THEfi S 7z, ARERORE R
% 3% 11-9 |27,
H 8 X ¥ 7= BBP# G REDOIE TR, Rl A 5o A e R e oD 3¢ A= 8 i
(20%, 10/500C) 75 H A ERE (6%, 8/50UL) K UMAH — oo MR
(0%, 0/50PC) & Lb_THEIM L7 (MxtiERE L ot Tt
p<0.05) , ZAUZDWTNTP (1997b) (. FEENEAR 5 0 A oD 18 0L X ek
MR AR O (B R AT RRES% (4/5008) | RHE—Eokk FREE4%

(2/500C) | BBP#5-#£24% (12/5000) | AEZORLHEHL L) ZfEo T
HTEMNDL, TNHORENBBPEGICEE LD THD Z ENRES
nimE L. ZOERIZM DAL A% o — AHEFEAC & R R /i i Jf 5
BRPBEINTWD I ENLIFEEIND EELLTWD, —F, 2B
AH il BRERER C IS oD RS I 28 D38 AL B FE 1 JH N L 72 v o 7223, 302> A
AG AR I FRERER TIXBBP#& G- RE D 35 O I IR IE RN B S - (B
B2 L) o NTP (1997b) (3. A&eHH RO s 2 A fa IEgs o 38 A A EE LT
WAL 252N M6NTEY, BBPICKAHENERICEITDH Z &
ZARGEHHIRR G T 7= ATREtE N H D E B L T 5,

327> A MG EEHI FRFARBR [\ T, BBPRGREOME T, fEht&sT B FLIE
N ST E DR A BEE (12%., 6/50VC, FLEAME2PC, JEENHAPT) A3 HaEH il RE
FRRE (2%, 1/49PC, FLEAME 1PC) ELLe_THML7Z (AEZ#72L) . NTP

(1997b) 1%, K£EHDF344/INT v s OMEZFEMEAT ERIEE N BIZ S
% Z LI T, NTPOE T — X 2B 238 AHEI130.3% (4/1,182)L) T
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b, TO4APUTAE CHIEE CREEIIBE ST RNE LTS, £,
BEERAT b R IS D38 A B B D BE NI T RS A T b BB T Bl oD 8 AR B EE D 0

(327> H A& AR Il BREER T, *HHEEE0% (0/490C) | BBP# 5-H£32%

(16/50P%) | p<0.05) Zf{E-> TRV, BEMREAT LRIZIH T 285 &K OEE
R DOFEABEE OB O — BT 2 5 OREDRBBPEGICREE L7246 DT
bHZLERTELTND, 61T, 2FEROREBTIX, WThoRERICE
WTHHED T v N CREMIEE OF AR ITAEISHEM Lo 2 L b,
NTP (1997b) (%, ZAUIMEE Tid7e < REBHIE O S 03303 AIRE R O
FHERTHDHZ EZRETHEBLELTND,

ARHMAAS L LTE, FEO0BLEZ 2R L, BBPIE, 2/E/ B HEEE
AERIZ351 512,000 ppm#z GHEOKET ~ NN G A 0 IE 2 3558 L .
AETEFG I PR AR (2 35 1) 524,000 ppm% G REDOMET ~ MM REAT LR
SAE I 3EEF R LI B 2T,
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&= I11-9

F344/N 5 v +BEEHIR

AERDFER (NTP 1997b)

P . OBEHEBHESLETT | ORE-ERIRIELE | O2 FHGEEHIIR | @A JESEEHI RS
Ll DLrb#g (2 /) OLEg 2FM) V| £ FToOkER? | R ToEk 23
fil Bt BBP 2% (ppm) 9 0 12,000 0 12,000 0 12,000 0 12,000
RE (g) ? 417 379 377 379 355 336 363 340
K| A0 28/50 22/50 34/50 122/50* | 34/50 | 31/50 | 10/50 | 13/50
R ZS - BN P A A T e 7 4/50 12/50 2/50 12/50 0/50 3/50 0/50 2/49
TSGR ZS IRk i 5o Ji e ™) 3/50 110/50* 0/50 110/50* | 0/50 0/50 0/50 3/49
g+ BBP JRE (ppm) ¥ 0 24,000 0 24,000 0 24,000 0 24,000
RHE (g) ? 225 199 203 199 187 175 189 175
" AP O 25/50 29/50 41/50 129/50% | 35/50 | 39/50 | 10/50 | 11/50
FEREIGPEIRZS « BEINeRBAT LG RL 4/50 10/509 0/50 10/5010 0/50 | 114/50* | 0/49 | 116/50%
EIGEPEIR 22 - R IEREAT b B L BRI S %
- 1/50 2/50 0/50 2/50 0/50 2/50 1/49 6/50

* Y D R REE & FE TR RIS

FERAS: V) 1B QBN Tt IS

1) @® BBP #5120 BBP # 51 & Al — ORI T, HHICEE S, AE-ZodREHT BBP 5L AENFE L 2D L5
HIR 21T > 72,
2) @@ H5EH R FUEF IV B AR AR IR X D KT DY 16%I8A 3 2 |mOE % 52, BBP G- REIC 1345 B BRx B & R RO 2 5 2 72,

3) @D AEVERBRITAEAFRDN 20% & 72 o ol E TITbodL, £ OMIRIEHE 30 22 AH. M 32 A Th 7=,

4) BBP & (mg/kg (KHE/H) ITREH ST,
5) IREEIL 14~52 B2 BT 5 Z & OFHREDOEHEZ =T,
6) E1Ek | RS

T REZAT 288 | B BRET TR A A L Bk
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8) FEMLBAT LIS D 5 b FENEITATELLERHIIE BBP #2 5-REOME 4 )OO T, T TAFHEBECTH -7,
9) NTP (1997a) i%. BBP & 5B OBEMEIT LRGBS EE L X THEIZHEM L 7Z (p<0.05) ELFt#E LT\ 5,
10) FEZEORHE L,
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® EMHEERUENAMHBOE LD

~ 7 A% Mo 103 EMREE& G (NTP 1982) I2BW T, 2,100 mg/kg
RE/A GO~ 7 A THRGICEE L 72 EBEMERE O AT b ho Tz,
£/, 7 v MW 103 BFEE R GHE (NTP 1982) (2T, 1,100
mg/kg REE/ H B G-HEOMEC BRI A MR O EME N FEIC B L,

&M FE M M OIS AERRIRIC I N T DS AMEICEE T 5 i B KV LOAEL K OY
NOAEL 253 biuiz DX, F344/N 7 v k& H iz 2 IR EE & 53R (NTP
1997a) Th v, HEORNKO MR EMIIEL OIS X BONAMEIZEIT 5
LOAEL 7% 500 mg/kg &8/ H ., NOAEL #® 240 mg/kg (AH/H Th -7, Mz
WL, 1,200 mg/kg R/ H $5¢5-8F CRERR D ik 5 Al o i S Ot O AT FRCHL
SEIE DD 7R EIMA A BT, AEEITR LS, BRAMEIIAHMEE B X T,

T AN AT VEO—>TdH5H DEHP 1, ~7 AKNT v MW THFE
T DHEDAMERD D Z DML TWEN (NEFRMLLEZES 2013).
BBP (2 DWW TUIIFIgIZ k3 2 R AMEIL A BTV,

DN A LIS D — R FZ IO W TS LTV 2 B 0B 1% F344/N 7 v + % [
Wz 2 ERIRAT R E 3B (NTP 1997a) DA TH Y . —kEMEICET 2K LR
LOAEL KU NOAEL (%, Mt MEBHEDHINCEE-S %, LOAEL %* 300 mg/kg
(KE/HTH Y, NOAEL TR E TE 72\ LW L7z,

(4) HER~NDEE

SD 7 v b (M, &FE5~10 VL, 4~7 HEH) 12815 BBP @ 3 DOIREFHK
B (BBP #5658 K& O BRI 2 3 111-10 (2~ 9) C. &EBGMD 2 HEE
FTORIZ, 2,000~4,000 mg/kg KR/ H B 58O MERED B TH D%
OFHE (stiffness) NWBIZRENT=, Z O bIT A<, BBP &5K1E# 1~2
HUINIZIER L7~ (Hammond et al. 1987), 728, F%EU FoHEZ®EE LT
F344 7 v  (NTP 1982) <°. 2,000 mg/kg {&8/H RO HELZ &S5 L7-SD 7
v h XX Wistar 7 v b (Hammond et al. 1987) 21X, BT 203 Bl S
o7,

AREFAFHAES L LT, Zhb0iRBRicB\W T, #fEMEo LOAEL % 2,000
mg/kg KHE/H. NOAEL % 1,500 mg/kg AK#HE/H & fIWr L7,

Z D DOFT RIZHOWTIE, 385k No.2 ICB W T, KEHMEORED A, 500
mg/kg A/ B B 5 EELL_EORERK Y 1,000 mg/kg K/ A G RELL EOMETH B
7o (BEZEOR#ELL) 25, AFEMHES L LT, REOFERMEOFLHE 72
<. MEFFIITHNT ST W2 Enn, FEATRE Lisn el L7z, &
72, 1,500 mg/kg fRE/H & HHELL EOMECRREHSE N A DL,

AHEMPFHAAES L LTI, EROFR LY, —&#EED LOAEL % 1,500 mg/kg
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{AH/H. NOAEL % 1,000 mg/kg R/ H & W7 L 7=,

FIII-10 SD v FREKRSAER (GEEE) (Hammond et al. 1987)

BRI GE) BBP 58 (mg/kg AE/H)
#U%k No.1 4 500, 1,000, 1,500, 2,000, 3,000
#Bk No.2 4 500, 1,000, 1,500, 2,000, 3,000, 4,000
5k No.3 6 500, 1,500, 3,000

EU-RAR (2007) (ZX#uiE. Robinson (1991) 728 Crl:CD (SD)7 v b+ (H
ME. 4HE 10 PE) Z /= BBP (500, 1,500 % TF 3,000 mg/kg {AE/H) @ 638
[FIRER 3 53R I B W TR B E 25 L TV 5, BRI AT 1X, AL VR
AR RIZOW T TN, BT, FARMRERIZIS T 2 B R 2 i3
A L7eo 7228, 3,000 mg/kg (RE/ H &% 58 Tl THIC—1@ M Ol 1E

(stiffness) MNEIEL I LT,

AHEMFAES L L, ARBRICBW T, Mk LOAEL % 3,000 mg/kg

{KE/H & L. NOAEL % 1,500 mg/kg {AHEE/H &K L7,

EU-RAR (2007) (ZX#UiE. Monsanto (1992) A ESNEE (£ 10, 3
) ZHWZ 42 HREEABR A 1T o 7o, BB 3 B RlER: T BBP (5,000 mg/kg
RE/H) ZRO#%FS5 L, RERERBES 21 BRICFEEOBRG Y K Sz,
BBP # 5\ BE L 7= iR E O SER ITRR O Do T, Fio, OB L7
PEFEIR I 2 D05 T2,

(5) RERNDEE
EU-RAR (2007) ZX#uiE. Monsanto (1994) 23t F344 7~ M2 0
0.6, 1.2 X% 2.4%® BBP % 1 7°H KN 12 ARG LI BRI W TR
7R SN AT I A B e o T2,

(6) ARNMRRULETE - RE~ADHE
@ 10 BRSBRRERAE (v k. EBEH)

NTP (1997a) %, F344/N 7 v &= HAWT, 10 BEMRERGHBREZKE L
BhABR A T o7, HET » b (B 15 VL, 6 HEis) (2 BBP (0, 300, 2,800 &}
25,000 ppm : 0, 20, 200 & T\ 2,200 mg/kg {AHE/HFY4) % 10 HEREFRE L.

2 HREOBEEMM AT 2%, 1 RO G-Ik LT 2 IEo BBP &£ 5Ol (20
~24 fim) ZRJESE, 7T HREIORELZIT - 72, MEZER ST 72 ézmz
BAIO BIZHEDEE L, i 13 HIZHIRR M T, MEIIARE S ¥, R
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5o 10 A X0T 11 BRZISEHBRBA Tz, WEMHMRMRA L. 0 KT 2,200 mg/kg
RE/AFEGREORET » MZOWT Tz, MR, R EIR, BERORINRIC
DONTIE, B TOEGHETREIN., BE RO HHRE b FEiE s,

AP S IV CTREE & W L7t A2 3R TIT-11 (2R T,

IR RO HRAEICBV T, 20, 200 &Y 2,200 mg/kg R/ H £ 55O 1
X, TNENRBRED 87, 70 L TN0.2% TH V., 200 mg/kg (AHE/H L EDOFE
HRCBW TR B BN EETH-o 72 (p=0.05) (NTP 1997a),

NTP-CERHR (2003) (%, Z® 10 HFFERIZI WV THIZE S 72 200 mglkg (K
B/ HBGHOAE BTN T, RO X HITERL WD, B EEKE
O BIIHBIZ L > THEIZEDT 5 Z L 2T HYEOMENRH D . xR
FED 50% A £ THA L= #EH] (Judd et al. 1997, Ratnasooriya et al. 1987)
LoD, 7 v hTIIER EEORE BN REZICIEFEICRE S £ Tiidd 7 < 2:
?6 4~7 AMETH D Z ENHE I TS (Ruangsomboon et al. 1985)

. KEFDOSHEAR L E 2 — L= NTP-CERHR DO EHZ SRV, %*%;}zﬁf‘~57
0)%%% RO HRET DT DI, REEFROMIZITD R L 1 HEMB
X ThHHEDORMEEZRLTNSD (Seedetal. 1996), LxL723 6, 2 10 #[H
BRIV T, 200 mg/kg AEE/H 558 Tl 13/15 BIORESHEIZER D R S
THD 4 HRMCERINN, MBI CIIRE R ICFEBEOMBE T EZRINTZD
XTI IEDHTH -1, 2D LD, HHZE %L 200 mg/kg M@/E 5
TR OB ITED L ST L, 2,200 mg/kg (RH/H B GRS % 5
RGO EICBEYS % & LT, NOAEL |2 200 mg/kg {K5#/H % %E?R Lf_o 7=
L. ZOEICHOWTEMFE SR, MBI 2825 2 72D 0FRED
KAn=e F1 RIS E T 5 4502 ORIl O K an & BRI, [EREIC NOAEL 27k LT
WZRWAREMEDN D Z L 2R L T\ 5,

EU-RAR (2007) 1%, *FPRRE L il U 7o IR D2 A BIRFH) 728
IZ. BBP ® 200 mg/kg {KE/H EHGHEN O WA SN TEH Y, NOAEL % 20 mg/kg
FEH/IHTHoTo L LTS, RENOHRE TOHBMAEBEBICAITHITT 5 &
200 mg/kg AEE/H & GREORE FEIRA X, 5% DH B ZZ/KUETIIRREE L bl L
THETIE o 7eh, HERFRER RO FERITH 6 CTh o7 &

LTW5%, £70, ZREEIZOW T, MR FRIMEEOZ, REMRE, ARk,
FEEREREOWCD | FME M N RRB R I TAE IR A DR o 7o 2 L IT D&
NOAEL % 200 mg/kg K&/ H &k LT\ 5, £FFMEICHOWT, MK/ T
A—2% (RBC J8/b, MCH #3010 K OV MR BN K OSEARE & O Z LIz S & |
NOAEL % 200 mg/kg fA8/H & HlEr LT\ 5

2B, 2o 10 BB (F344 7 v b, JREH) LT L T 26 HERE (F344
Z v b IRE) AEEINTEY . R THhI TV WS 10 8 E#RER & F—o0
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?E.Ff%ﬁﬁu\ff&@%ﬂﬂrﬁéﬂ?fﬁiiémm\é HERER D RAE 2 i 95 & | (REHEIN

N B B, 9 BRREAR A AT AL O IR BRI DWW TRk Th - 7223, 10
mf’aﬁait.%ﬁ@ 200 mg/kg (RE/H & 5RO 12003 30%J80 L7 dIizkk LT, 268
[M#ER D 550 mg/kg RH/H £ 5-HEO R BT LTz,

AREFFIAS & LTI, 200 mg/kg IRE/H & 5HETH LN OB I
W, R BEIMRE TO A BE L CIIAEZEIT RNV & KOS IREE
DIER BN TRWATREMERH D L WHFERAH D Z & n, BEAT R &3 2 008
W ARRETdH - 72,

AHPAFHAES & LT, B ZEESICES& . LOAEL % 2,200 mg/kg A/
HEHWrL7=, £7-. 200 mg/kg RE/H B G-HECTH DTG FEROWD 2 kAT
RETLHMHBARETH D Z Enn, ARkBRO NOAEL Zi%E7 5 2 &1Ly T
72 &R L7,

=z III-11 F344 /NS v F 10 AR BRERE SR GREE. RIZRE5M & KED)
(NTP1997a)

B bR

(mglkg (RE/H) (15 T/

| BN, REH N &

| B>

UAEHL, BISZAROHERT Je OFH % B

VS B RO Hox] B

TREE « RN ZEME. Bk

TREE LR - W lAE, B oEMERIE, RE
VIS ERORE 750 GRIREED 0.2%)

T ABORAL E TO A% Y

| R

| Bl 9 (ZAL % 1T - 7= BBP K% 5 -Oiff)
- B 7R .

2,200
(fAEk+ 25,000 ppm)

1) NTP-CERHR (2003) (T & 5HEE

2) EEHREOAEADM L

3) MEKED FIEBHAGTR ., MEH 2SR SN ETORK

4) HEDZRFR= (MO B E) + (KL FE St o)
5) MEDEMR= (FIMFrOMEREME) + MEORE iR B ED)
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Q—HAREEHMHRER (v . EBEH)

NTP-CERHR (2003) (Z Xl :f TNO NaFRI (1993) 7% Wistar 7 » k% i
WT OECD #A RZ4 2 415 IZih» Te— U EERBR 2 i L T\ b, —
FEX 72 0 Ik 12 DE K UM 24 PE> 7~ M2 BBP (0, 0.2, 0.4 X% 0.8%) %:/méﬂ&“
51U, 2BIOREMTOINTIZ, BAYIOZRANS, Bk LT 10 @, #Eicx LT
2 [ BBP Z4#%45- L., 2 BHOKEIC LD HAROBEL (4% 21 H) FT&E

Zfkie L7z, 1R H OB K D WAV DEERL L7, 7~13 H ORI ZZET T 2
Bl H ORBLEAT > 72, BRGEHCHIT AEREY 70 o BBP #BEEIX. HEDOZZHEH]
10 #fAY 0. 108, 206 M OF 418 mg/kg KE/H ., HEDOAIECHT 2 A 0, 106,
217 O 446 mg/kg R/ . EIEHIRK2Y 0. 116, 235 &N 458 mg/kg A H/ H iz
NZMBE M2 0, 252, 580 &N 1,078 mg/kg (AH/H TH 7=,

AEFIFAS TR THEME &I L2 A2 K 112 12T,

PEVER 70 AR FEFRRE (B2lRnE. AR LK OVESERR) (32 TIEFEHBENTH 72,

0.8% BBP # 5. EE D BEN O 35 THFIR O At BB S A B HIN L 7= 23,
ARPFHAS & LTk, Mt EREOREHN 72 <, AT 7 BRI P R E
f%of: G, RO EEOMN A FIERT R & L &I L7,

IREIIZ OV TIL, 0.8% BBP B 51 Tl E # M H oo IR EWM) O S HRE DME D
2 L, ZOEERDIT 2 B HORRE TEEINREBMOAE 21 B THREHE
AREISE L, ZHUZOWT TNO NaFRI (1993) 1. % 21 HoOprITIE
Ic L 54% 14 A LIRS BBP O EBHERICERNT S & &2 L T\ 5,

TNO NaFRI (1993) XU NTP-CERHR (2003) 1%, ZJEfEd> NOAEL %
T 418 mg/kg {KHE/H ., T 446 mg/kg (AE/H & L1z, £7-. BEWO2HFHME
® NOAEL % /#:C 206 mg/kg {KH/H ., MT 217 mg/kg {A#E/H, LOAEL % i
B D IREEMNEORD & ONFlRE S OIS X T 418 mg/kg (K5E/H | M
T 446 mg/kg KH/H & LT,

AHMAFAS L LT, BEOREIc >\ T, NOAEL # ARBROKEH&T
&% 418 mg/kg KE/H & L, BEMYOHEICOWT, KEHEMNEORIIZHEKS X,
LOAEL % 690mg/kg {A%/H . NOAEL % 362mg/kg A8/ H & Hr L7=, BlE
DEFHREIZ DWW T, NOAEL ZARBROKREHETH S 690 mgkg (AHEH/H &
Wr L7z, £7-. WEMIC oW T, A% 21 HOKREKEICH-S &, LOAEL % 690
mg/kg /AHE/H, NOAEL % 362 mg/kg /&E/H & |l L 7= 24,

24 > LOAEL s () NOAEL (oW T, HiRMIMA 22 A, Mid#M4 22 A LREL, &5
H# > BBP #EEEOME Y ((BBP EHE X Hi) M5 8% #HH L,
BEMW) O OB O LOAEL, #EhW 0 EhiiE D NOAEL :
(446x14+458%22+1,078%22) / (14+22+22) =690 mg/kg K&/ H
BLENM) O N NREN O NOAEL :
(217x14+235%22+580%22) / (14+22+22)=362 mg/kg K/ H
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& I11-12 Wistar 5 v b—HKETESEHER CEEE) (TNO NaFRI 1993)

e 57 BHE (Fo)
\ ‘ IREhY (F1)
(mg/kg {KE/H) v HE(12 PL/EE) (24 PT/EE)
K 418 | HER R O | | PND21 oofk
H - (D446 @458 @1,078 | FHEFTRZ L 7
) MoARERINE | #= (Fl,) ?
(fAEHH 0.8%)
1 - 206
- (D217 @235 3580
i @ @ ® TR L AT R L FMERT R L
(FAEHH 0.4%)
1 : 108
e - D106 @116 @252 AT R L AT R L wIEAT R L
(FAEHH 0.2%)

AFT NTP-CERHR (2003) @ Table7-14 (~<—11-54) % & ITHERK,

1) HEXARECAT 10 M O£ 55, MEFXOZIELRT 2 W QIR IO & Mk o & 5 & %
KT

2) F1p 1% 2 [BIH OB CHEEN KB

QEMEEMR Y V—=VJRE (S v k., ®EIEO)

Piersma & (1995) 1%, WU Z v b (K, &#E 10 PC, 10-11 ##p) =AW
T, BBP (0. 250, 500 } O* 1,000 mg/kg (REE/H, 22— MIZIAR) Ol O
B L DA 7 U —= 0 TR &2 1T o 7o, Ak OECD 421 7'u k=
— V> THEME S iz, WMEED T~ NMCASELRT 14 B DG 2 BG L, MRk
1% 1 CRESETHRAK 14 A BIAE S8 72, 2SR S T- A 1T MERE 2 BB S
Hio, MEX 29 HRIBEG LRI && L, SaMThiviz, R0k 6 H %
TG L, IR XA BRI T2 5 28 ARG L=tkic & L, HntTbd
Nz, WEMWITAR 1 R O6 BIZE & L THOMRAEEOREN TONTZ, —HDT
— ZTONWT DI FHIE BZEDORIENThiLz,

ARFHAE SV TEME & W Lo A2 2R TTT-13 127,

R L= 8E (FO) 1%, 0. 250, 500 % OF 1,000 mg/kg A E/H & H5REIZ 0
T, TNEN10EF 9, 9, TKRP4EThHo7= (AEADOGH L),

BlE (FO) (22T, 1,000 mg/kg KH/H & GHIZBWNT, HETHRE 7T~14
H M OAEHS 0~7 HOBEIENAEICHINL, MTEE 7~14 A ORERINE
M OZLE % 0~7 B OBEHENFEIZHEM LT, £7-. 500 mg/kg (RE/HLLED
BERICBWT, MTEE 7~14 HOBEENEEICHM LT,

ARMFHAES & L Cid, REEINEOREINE OB EO N OW T, AT
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& L2 &l L=,

NTP-CERHR (2003) (%, %47 NOAEL % 500 & O 1,000mg/kg {4/
A G-HEICB T 5 F1IREMW) O HARFOREIREIC IS % 250 mg/kg (AH/H & L
Teo Fio, AHEFEMED LOAEL 25K T, FMERWZE K QRGN 255
% 1,000 mg/kg A #E/H, NOAEL % 500 mg/kg {Af/H & L7z, 7=72L., BEMFE
PNRE, ARBROBIZRT D EEEITF~ETHh 50, F1 HROBEEO R Z
7o ERBREHE O ER O 7= RO NOAEL IR MEEE L=, 72, BEmo
5D LOAEL % (K EHINE O 12 F-S % 1,000 mg/kg (A8E/H, NOAEL
Z 500 mg/kg (AH/H & LT\ 5,

EU-RAR (2007) %, 500 mg/kg R/ H & GREZI1T 2 WEM) O R E R 12
5%, NOEL % 250 mg/kg (KH/H & L, FEREMEIZE DS & EJHIE ~DRE
IZ%9 % NOAEL % 500 mg/kg (KE/H & LT\ 5,

ARBMFHES L L, BEMmcoW T, HEORBIRAEMNSE MoEH% 0~20
A ORERINE ORI K-S% . LOAEL % 1,000 mg/kg /&8 /H . NOAEL %
500 mg/kg T/ H LHIWr LU7-, BB OAFTEREICSOW T, IEEME DI e Y
ERBIREEROEINCESE, LOAEL % 1,000 mg/kg {A#E/H. NOAEL %
500 mg/kg REE/H LHIWT L=, REMICHOWT, A% 1 HOKREEEICE S X,
LOAEL % 500 mg/kg {&H/H . NOAEL % 250 mg/kg &/ H & flIWr L7,

KI-13 WSy bFERESEERYY—=2 088 GRHIEO)
(Piersma et al. 1995)

P BB (FO)
(mefkg (A "W (F1)
mgﬁf i (10 P/RE) e (10 PC/RE)
| R EBIER (5
i | KT (eho% | Q
0~29 ) o0 1) | A#%1 K06 A
| HEARE (B 0~ DIk
- | AR (S50t 0~6 | \\
1,000 7H) ) A% 1 KLO6 H
| RSB RS L 0K O -4 4 17 7
- fFE 4/10 PT V .
Okl e R i
1 FE A 9 e
500 T AL L T AL L VA% 1 HORE
250 BRI LA L BT R L BT R L

1) EIREVME O EZEO R L, *HHEEET 9/10 PE, 250 mg/kg R/ H &% 58T 8/10
VC. 500 mg/kg AT/ H $5-RET 7/10 L,
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2)  FREFFERIBENTIIFEE ST, SFREE 16.8% 1256 LT 90.3%.,
3) 74T 4 v b MO OIS &2,

@ HAREBEMERAR (v b, @HRO)

CERI (MHiEAN AW ERHmrsertE) X, Cr:CD (SD) IGS 7 > ~ (Hf
M, A8E 24 VB, FO : 5 M, F1: 3 @M 2 MW T, BBP (0, 100, 200 &KW}
400 mg/kg REE/H) OFREIRE 02 X D T EE M RBR 2 326 L7-, BBP
OFHIX, FO LD F1 i & HICHETH 15 JHfE. TR 19 BT, i
HEDZ v NIRRT 10 WO BG 2B L, MEEE 1 % 1 TRBESETRX
14 HREIARRL S W7z, AR DAV G E 1T EREZ DIBE S W70, HEXAHE IR T
AR, Gyt U7-MEITE 21 B UARRICHIm M TN, F1 R8O —EHITE% 25
~27 B, F2 IR#WI34% 21 BIZHRAM TN,

ARFHAE SV TEME & Il Lo A2 2R 1T1-14 127,

HEMW) OBIERRICET 2 ED - b, EFEMEETR, KRR, HER, KR
FLHH GEARII] . AR, iR, HPER L RS KOS RO RS 5., K+
EEERA N TR E RIZ OV TIE, FO XN F1 BB\ TR B
XA BN o T, ZHRBRIZOWTIL, FOREMY ClixBits &0 abh
7o =, F1 B TR 2 & OV adE (F1 B ooz ih=R « xf
MERETT 16/21 PE, 100mg/kg (RH/ H & 58T 21/22 Pt 200mg/kg RH/ H £ 58
T 17/20 VT, 400mg/kg {KE/H $HH#ET 13/20 /L) Th o7z,

ABEMAFRES E LTL, F1 BEM THONTZHBEOK FIZOW T, *HREED
EMERNEHRESNTNDZ &, BT LT 0B ETh o7z, L
N o T, ARBROBENY DEFEREIZ >V T, LOAEL X1 NOAEL Z#%7ET 5 =
ST T & L7,

s OOVE AMZERED F1BEICB W TR GRETA LI, 400 mg/kg K
/A BGECAEICEM L7 (100 %O 200 mg/kg RE/H & GRETIIAEER
L)

AREFFIAES & LTI, 100 mg/kg IRE/H & 5HETH LN IEME OO E A
FEREZOWTIE, RBECH IR URAEME (1/24J8) TSN 0D, &
PEATRLE L2a W S HIWT L7=, F72. 200mg/kg A/ H &5 TH LN REHE O
OEAMFEMIZOW TR, AEENZZWVD, FRIEL D LRAHENE L (3/24
). AEKRGEMENDH D Z b, TR & Hr L7,

FEEARALAE ONTREEE EAROE PEN RS 18D e OVE RPN RS RERZR S 25 F1 8E)
IZBWTERGHETALNT: (FEZERL),

AREPFHAES & LT, R QNS BR_EROE VENR I & OV EN
FRRZR I IZ DWW T, AEZEDRWVA, B (O 024 18) K0 S 384
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EREL< . MERFEENH D Z Lb . BT A &k LT,

ARFBROHEE T, BEWITS T 528 OVTIE, 100 mg/kg R/ H 55
WECUHE, KR ORIE OV AMEZ M, R ARE REPURS - K OVE e P A

faFIE R b7z Z & 725 NOEL K O NOAEL 1% 100 mg/kg {8/ H Kii TH 5
IREM D34 N O3B 1Tk 5 NOEL & T NOAEL %, 100 mg/kg A/
H & 58 CHEO R EARME L O AGD RIS 7= Z & v 100 mg/kg RE/H
i & Atam L7o (RRIEEZE . 2003, Aso et al. 2005),
ABEPFHAES L LT, i oltic oW, F1EE OFiEE,
B EROEENIE I K OVE NG Mk s 2S5 %, LOAEL % 100 mg/kg
{AE/H & L, NOAEL IR E T R &R L=, BB otz oW, FO #il)
W) DFEHE, sk K OFE B B O BN, Bl B & o BN ONE F1 BlEhim o
ElZ fs5 &, LOAEL % 200 mg/kg AH/H, NOAEL % 100 mg/kg {AH/H &
HWr L7, F2, BREMIZOWT, F1 BEWOEORERE, F1 KEmolEo
AGD & N F2 WE# Ot AGD #fEIcH-S5& . LOAEL % 100 mg/kg {AH

FEEKAL, ke

/H & L, NOAEL [FRETE 2 E I LT,
FI11-14 SDSv FZHALESHRER GRFIFEND) GRFEZRXS 2003, Aso et al. 2005)
BeoHE #:Fo, ' F1 Bl F1, 2 F2
(mg/kg &
&/H) 1k i3 1k il
400 - VEE - P - VEE - PrEE
T JFRigiAE ot B T Rk sk o OVFE | 1 JHFRiseRE ) 22 & T I lAE o 2 &
TR Xt K OVFE | kTEE LR ERHEE &
POEEN s T At kF e OV | | R EEH G R
L RER B | XTEE - FEE DR/
& - FE RO #R{k(4/24)V
CREROTAT 1 v R WRUNE 7
;%Jﬁ b ARFE AL AR BT, % OV
Z EE RO ER /WD
KM S - FEEROKHE OO
F AMEFEHE(9/24)
C T4 T 4 e
YA
- R HROEEN
¥ 1 Ik (3/24) &
OV P PN S S e 7
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5 (1/24)

- PEE - P - DiLlE
T Rk B O | T PR RE ok 2R &

xf H & RSB Al 2
T Mt et B - AR (2/24)D
NGB OKEE DY
£ AMEFEAE3/24)D
AEHR RO EN
¥ 7 Ik (2/24) K
OV P2 RS Al e %
J&(3/24)D

el

200 T R gkt ) =B

100 | #PEFT R L BT R L - JiLE BT R L

- i EAk(k(1/29)

TR B RO EREN
¥ 70 (1/24) K&
OV [ PN RS i e
J&(1/24)

cm

&

400 VIFE (WEO0H) TAGD I AGD mIEAT R L
L TR e Ko OVAH L TR e Ko OHE
B HE

200 LIFE (WEO0H) TAGD I AGD mIERT R L

100 VIFE (WEO0H) TAGD I AGD mMEAT R L

D) AE&ERL

GO-HREEEERR (S b, BERO)

Nagao & (2000) (L. Crj: CD (SD) IGS 7~ b (M, &8 25 V5, Mt : 6
Fikn, M - 13 W) Z MWW T, BBP (0. 20, 100, 500 mg/kg {KH/H) D5l
RO EEIC LD T RA R A S L 7e, AWML, FO HEIXAEIAT 12
WD 23 B ORI E T, FO MEXAHEIRT 2 B2 5 otk 22 B OFF £
T, F1 8 3BEsL (% 22 H) 2263806 (. 18 s, Hf : F2 O 22 H)
EFTThoT-, ZEHIFIL 2B TH-7-, F1E3MWO—EIT4E% 22 HICHIH S

‘. F2 @3 21 BICHIR Sz,

AHEMAFHESICBWTEE L Il L7zt (FO. F1 X ONF2 @) %3 111-15
W27,

WERED FO BB OZhfRE (KB, SR, IR & O EESR) & OMERED
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F1 BE3Y OBHEREIZ KT 2 TR O b ho T,

500 mg/kg RE/H B 5-RE T, FO BLEM OREIN M OO R E &I, F1 8
B ORECIN, Wi, TFRE. AR A OV R O+ f B S INE ONZ JFfigk D %) 2
BN A S, F1 R8O MEZ SN s B B & OV B O Rk E BRI
BTz, F£7-2. 100 mglkg KE/H LI EOESEET F1 B OHEZ DR O K%
HEERD DAL,

ARBMFHAES E LTI, 2L DlEasEEOZLIZ OV T, #x 8 & X}
FEO—HORIEBEND Y | Mkt EE S ERICHE CERA R, MR
DIRERRE L b A B NN Lo n | IREHINEH OB T D Al HEMES
EWEEZ . BMHATRE LW S L7z, 100 meg/kg (AHE/H UL EoOFERECE
WTC F1 BlEMWOIETH LN IROMRT EEHEIMNZOWTIE, it ERICHER
TR VWREIMER A S D Z e, MR &R L7,

100 mg/kg A H/ A #% 58T FO SLEM O 1E Ly o BRI s L o (TSH)
BEOKTRALN:, F72. 20 mgkg (KE/H H 51T FO BLEHM) O KELZ fiE
LH BEOIK T, Fo#EmoltizinE T TSH EED EFRA L, F1IREHO
HelZimyE+R cY a—FFr=2 (Ts) BEDO EAPALNT,

AHEMAFAES L LTI, 2D DORALE Y LLOZBIZHOWT, HEKENE
N7 Bl (FAR, FEfR, JPE) (W B AR FIE(b b b n T &
5, EERTRE L Bl L7,

100 mg/kg K&/ H UL EOEEHET F1 REW OB Mg TSH O T A3
BT, REMFHAES L LTk, TSH EEOK FICIIHmERRERIT ARV
ED, EMEATR E Laun &l Lz,

FHOIX, BEMW K O RIZ XT3 5 A5 20 NOAEL % 20 mg/kg K5/ H
L7,

EU-RAR (2007) Ti&. F4AEZ#20 NOAEL % 100 mg/kg {&AH/H UL o5
BEIZR U D ifElED F1 E%ﬁ%@ﬁi@ﬁwﬁ ZHSX 20 mg/kg fRE/H & LT, MR
BRICKIT 2 EBILRD b iven e L, ZIEERICKT 220 NOAEL 135%E TX
ek LT, BEOAFZRE I % 220 NOAEL % 500 mg/kg {KE/H &“5%‘&‘

BT F1 A% (10 Bl S0X 18 M) OEFHESE O BB K OZERHEIC
&, 100 mg/kg IRE/H & a0 L 72,

AREMFIAES L LT, SHEmic o T, Mo FO BB OFiRE, FOo HlEh
O i > B Mgt ek Mo QA6 BB 0 # N, FO BB O o i o FSH i D L&
F1 &8 OO fe (AR ORI QNS F1 BB 0 B 0D B igebE s 81 & o B9
%, LOAEL % 100 mg/kg K&E/H. NOAEL % 20 mg/kg /KE/H & HIlr L7,
BENM O AFEREIZ DWW T, NOAEL 2 AR O = H & TdHh 5 500 mgkg AH/
A&l Uiz, BB W, D F1 RS o HARMKE ORE L O F1 7
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EW) OMED M7 T T O T2 %  LOAEL % 100 mg/kg A #/H . NOAEL
% 20 mg/kg KE/H & HWr L7,

K III-15 SD 5 v FZHRAEESEHER GamEno)

(Nagao et al. 2000)

el #Fo, K F1 BoF1, K F2
(mg/kg &
%=/A) Viia i3 Vi3 i3
500 | | REEINE TiEF 7227 75 | - eV - JRRUE
| AR g | AGlER R ORGER,
T Mgt b B OVAE | | iyl R Ta A R B R OE A
f A L IRE Okt R OFE | RISZHR) Okt
T A kL K OV | P E A &
PUREER -y L yEH 7 A k&
L g7 A k& 7u 2, LH, T4l
Try, Ts, TiiR &
i3 - FEHREZEAE (6/10
PB) | ZEFEAH
A (4110 J8) | K
oo M E 7 E
(4/10 J5) | FEH
) ER DR B
9 (5/10 PT)
100 | - JiE D - JiLiE v | AR mMEAT R L
PLE | T imiEd FSHRE | T Bl R OEx | 1 BlEfA B &
HiE
20 | mMERTRZR L TR L w7 L TR L
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500 | | PND1~4 O4fFR (EHNL) 2 AT R L TR L
| &% (PND14, 21, | | {A (PND14, 21,
22) 22)
| HZE# AGD T H4=# AGD
L RSB O K O
PONEER s
v L K5 B0 R
i B
| F B O ks RER
| i FSH
« TP oy Bl A
100 | | HAEREAE | AR A HPEAT R L AT R L
Ll E | iy Ta B
20 | mMERTRZR L T e L w7 L TR L

1) AEZEOL#ZRL

2) MEREARHA

Ts: NVa—FRFu=>, Ty: Fuax, FSH : JPafligrs L€, LH : SEEKRFLE

E=-HAREESERR (Sv ~. B

Tyl &5 (2004) i%, CD® (SD) 7 > b~ (HfERE, £8E 30 VL, 718#m) 2 MW\ T,
BBP (0. 750, 3,750 K& T* 11,250 ppm : 0. 50, 250 K O 750 mg/kg A&/ HAH
M) OIREEE G &L D AR MR 252 950E L=, FO (342hLAT 10 [ >
5. F1I3BERL S5k & TIREMR G237, F2 Offfl £ TR Sz, ARl
X 14 BRI CTH -7z, FO LU F1 BEMD 55, MEITMEHIM& 7%, i
IREMW O AR I EZR SN, FIRB3 T, F1IE#Wo > 5, £k 4 B X 21
IR & & & & S BRICR LT HERA T 72, AGD ORIE (HARE) |
PERREN, MEEB OB BIThb T,

ARHEMFHESITIB W TEME L L2 A (FO, F1 XONF2 @) %3 111-16
2R,

FO BlEM) OREIZ I T, 250 mg/kg (RH/ H $5¢-5-8F TR et B &8 123 A
iz, REMFAESE LT, BiRoMxEE, HAEEE OICHEERAMER
HDHZENDBIICEERND D Z LRI, 250 mg/kg (KE/H & GHET

25 k[E EPA(Environmental Protection Agency) OPPTS(Office of Prevension, Pesticides

and Toxic Substances, HifEiLx OCSPP:Office of Chemical Safety and Pollution Prevention
\ZAME L) O ERR T A RT 4 (5% E) . EPA © GLP BRI ITHE 2,
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IIERAIRENABEZITR DB OO L T A 72, B #xch BRI A E
HIMOEETHDAREENDD EZEZOND Z & KOG T 5 ik B A 22
fERH BN L, 250 mg/kg IRE/ H &% 57 T A B 7= B s ot 8
Mz W72 BE L2 5 Z L IXREETH Y . LOAEL ORIFT R &1L L7 & f)
Wr L7z,

FO BB OHEIZ I\ T, 750 mg/kg AT/ H $525-F TR g O AH % 5 S N723 7
Hiv. 250 mg/kg K/ H & 58 TEIROM & OFE 3B EHMA A b8, A
HAFEAES L LT, #stEmRICOWTIE 750 me/kg A/ A &5/ CITAEEN
72 HERAFER N2 & KO G-# (750, 250 mg/kg (AH/H & 5-8#E) T
FEI T D IR PO BN A D72 N2 &G (REHEININEI OREETH 5 Al
REMED mV B 2 BT & L ol L7,

FO BB OMEIZ 3T, TR O I AR TR b)Y 250 me/kg R H/ H & 5-8%
T 30 PuH 2 Pt 750 mg/kg {REE/H & G5-HET 30 L 9 ILiICBIE s e (BEZD
SR L) 2, AHMFHES L LT, 250 mg/kg R/ H &G TH O N7 AT
DOIFEFHRF T DN TIE, RTFREECH RIZEOFAEHME (1/30 L) THlgEs
Nz &b, BT & Lm\ EHIWr L, 750 mg/kg RE/H G TH LT
LAk 2 mE P HL & L7z,

F1 BlEMW OIEIZ 3BT 250 mg/kg RE/ H # 5-8F TR O K%t & OFE ) H &4
MRAH B ., £7-. F1HEMOMEIZIB\WT 250 mg/kg (KHE/H 5B CTBH g O
KTEEH NN SN0, REMFHES L LCd, 750 mg/kg (K5 H BG5BT
BEEN, AEEREER W & ROIET 2B R A B
RN LD BHEATAE Liaun &Yl LT,

F1 BlEMW) OREZ IV T, 750 mg/kg (RH/ H $5¢-5-8F TRl o AH xf B S8 123 2
S, 250 mg/kg KT/ H & 58 CHFIROME 3 & O3t B SN A B =3, A
HFRAS & L Cid, o ERIC OV T 750 mg/kg IR E/ B H G5B TIIAEEN
72 HERAFER 7202 & KONl GRE (750, 250 mg/kg K5/ H & 5-8#E) <
FARA T 2 R ERARRR PO BN T2 DR T &S (REBINIME OB CTH 5 Al

REMEREmWEE X mEFTR & L Sl L7,

1 REMW OREIZ IV T, 750 mglkg (KH/ H 58 T #Esxt B &b & O
SEEEIMMNZ S5, 250 mg/kg K/ H B 5-HE TMOMT EEBMMA A 5T,
£7-. F1 HEMOMEIC BT, 750 malkg A/ B % 58 T O # 6 B &D &
OFExtE &N A2 Hivle, REMFAES S LTE, HEERFEMEN 72, Xt E
BN O EEOZLIC BN EvD, 750 me/kg (KE/H &R GREOEE
EACITAR BRI E D 216 TH Y . 250 mg/kg (KE/ H & 58 TH b T 1D i
KT EIEINIAEEO SEMAIC S ZbTHh D EE X, mET R E L &l
L7z,
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F1 WEWO-EIZ 3BT 250 mg/kg REE/ H £ 5-8F TR I OH#axt & OFH 21
NI BT, REMFHES L L QX WEAMRFEHIES LR b NN &
MY 750 mglkg RE/ A GRETIX F1, F2 B8 & b ITHE R OMH M OFEx B &
A LTEY , FIST 2B () 21E5 2 &b, 250 mg/kg
R/ B GEE CORREE M2 FMET L & Lewn & L, 750 mg/kg (RE/H
B HEECORERE R 2 B MR AL &l L7,

F2 W E OHEIZ 35T 250 mg/kg (R E/ B & 58 T 1= Ot EEH NN A 5
N, KEMFHAES L LT, 750 mg/kg AH/ AR GRHETIIAEEN RS,
BIRIFER 72N & ROFIS T 2B LR A D NN Enb | 3
PERTRL & LZau & L7z,

750 mg/kg KT/ H B 5T, F1HBEMW OMEIZIRR O RTE &M, F1 25
D MERFEL W R ek B . MEIZIRNER J OV O fft &b 3 A Hav, F2 I8
Fh o M Tk L i R D et B R0 M OV D FH o B BB N, L2 I B oD skl B ik
DIRH LN, REMPFEES L LTIE, 25 DlEsGREEDOZLIT OV T, Hixt
HEIHMEREO— T ORMIAEREENSH Y | fExtE & & A3 E&IZF TEm 23
72 MR T AIRBEARFOEL L A DNV E Db, KEREOKETH D
AREMER BV E B 2 BT E L T Lz,

FE DX FO KON F1 8lEhW o428 30k K OO NOAEL % 250 mg/kg
KE/H & LT, £72. F1 KON F2 REW) O #MHEIZ- OV Tl NOAEL % 250 mg/kg
{KH#/H & LMD NOEL % 250 mg/kg A5/ H UL EO& 5EICE T 5 HARO F1
K ONF2 ORERENM) O AGD 8AEIZ 8-S & 50 mg/kg KFE/H & Lz, L»L. 250
mg/kg RH/H B HHETIX, AR DOIAE, HEE X IIHRRICRTT 2 22RO 5
ol tmE LTS,

EFSA (2005) 1%, F1 BlE# D45 i &k OV E D NOAEL % 250 mg/kg
KE/HE LTW5, BEoztto NOAEL %, 250 mg/kg KH/H #5828
7% F1HEKR O F2 JED AR AGD FfE I35 % 50 mg/kg (AH/H & LTW\W5,

EU-RAR (2007) 1%, ZMR#EEIC% 9 5 NOAEL % 750 mg/kg (K HE/H & 5#ED
F1 BE DO AZ R R M OS2 RROIK FIZH-S & 250 mg/kg (AH/H & §Ei L T\ 5,
Fio. BAZEBIZET S NOAEL % 250 mg/kg (RfE/H LA EORERHZEBT 5 H
BRI F1 L OVF2 HBEW) O AGD 8H#I2H-S& 50 mg/kg (AFE/H & L, [E)
¥t NOAEL % 750 mg/kg A/ H £ 58 O T M OV i o> &2 b & O
fil D% FE D55 ERA AR A0 2 I FES & 250 mg/kg (KHE/H &5l L T\ 5,

ABFHAES L LTk, BBz o\, FO #HEM DMK O F1 BB o ik
OIEERINEOWD . FO BB OMERED T OMaxE K OFE 3t B &0, Fo 8
Ehi OMERE K O F1 8N O D IR O R B 2245 12 S5 & | LOAEL %
750 mg/kg AH/H . NOAEL % 250 mg/kg A/ H &Il L7-, BB A5k
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IZ2OWT, F1EEBMORREOIKRT, ZHREORT, —IEY72 0 OFREIRD K
O—fEY4 72 v o HAERAF IR RIS &, LOAEL % 750 mg/kg R&E/H .
NOAEL % 250 mg/kg K&E/H &HIWr L=, WEMHOIEIZS>WT, F1 HOVF2 2
Y O—NE 27~ 0 O HER: AGD FifElc 5% . LOAEL % 250 mg/kg A/ H .
NOAEL % 50 mg/kg {K8/H & ¥l L7z, £72, BHEMWOHEIZ SOV T, F1 LT F2
B OBEFLRF O R EARAE, PIEO M &k OFE st E & O E IS % | LOAEL

% 750 mg/kg (A HE/H,. NOAEL % 250 mg/kg {AHE/H & Hk L7,

FII-16 SDSv bZHRABEMRER CREE) (Tyl et al. 2004)
Belime B FO. W F1 BoF1, R F2
(mg/kg A/
) i il i il
750 25 i B FME 25N
(11,250 | (#lR) VARE N D LARE SN & LARE N &
ppm) T ik D A skt B OY
FHXFE & (FH) (I4) (I4)
-l OB | T ROkt ROV | | RE | IR
TR 2 FHT A « JHF g oD 9 BEAR R 7
T B DKk K OY | R 0 9 B 124k 2
GEPSREER TR 2
A GE R A GE AR
A GE AR & i) (%JHHe)
5 L N BEAE S R OV | | 2g)2 s D) I JE=R )
7 PUREEN -y | %R | %R
I 78 Okt g Y | 8% 7= 0 OFR
FHT () %
RSB RSB IR ORS | | — 1B 720 047
FEOH EH BE (E%O0H)
L ASERR Ot B Y
FH* & ()
LR EROREFEC | T8 Ofakt & OMHE
U it Ul PO:6-s
- FER KOS R
D 9 B HE Ak 7 B9 28
it ®
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250 | AT L BEIEFTRAR L BEIEFTRAR L BT R L
(3,750
ppm)
50 BT R L mEVERT R L mEVERT R L mVERT R L
(750
ppm)
750 (Hi A=~ LA (H A=~ LA (Hi A=~ LA (Hi A=~ LA
(11,250 | | —~E2% 720 o | | B4 o | | Y70 oA | | A% T7~21 Bo—
ppm) IR AGD AEIRHATE K AGD Y 7-0 okE
L —IE% 720 o | | A% 0~21 BHO | | £E#% 7~21 BO— (MERES D)
AR R —MEH e ok | BEH7ZY OKE
A% 0~21 BHo | & (MERESH) (MERES ) (BEFLIRF DFIAR)
—JELE 7= ok - BRI OE | | AE
(MRS - B D AT % | R sttt ek K OVFH s
- FLIH K OVHL i i HE
7% (BfELIRF DI H5) (LI %)
| R | R
- TSy B AE | TP fiAe et K OV | ] Rt et Ko OV st
% E HE
o (BfELIRE DI H8) | G B ek K OV s
% | IR &
L M oAl Sk 2 OV T Gl R DHF T D
*f FEABHE 9
|G Btk K OVEH
X E R
| RSB Akt B
=
T A Fl AR R DA
DFEEBE 9
250 (HA~BEFLAT) | BHEATRZR L (Hi A=~ LA BEIEITR AR L
(3,750 | | —fE%72 v D | —H8%47-0 oA
ppm) £ AGD Kf AGD
50 BT R L IR R L BRI R L AT R L
(750
ppm)
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D JFFECT—Z RS T t#fish T g,

2) WEAME R, EXEE, ME 7Y a—5 0 Od . MlE x4 AR, ~L 4%
V= DN 2 RS A AR A O AR RERI O (B ZEDRTHER L)

3) #H ORARIUT KA, FEME OLVER OFHE, RHEMEOILE, ¥ RO BERE (FEED
FLE7ZR L)

4) FEHE RO SE T —MKRIE, KR ROV A X, FHEEROXKE, ROV A b, BEROT
M4 (F1 T 25/76 VT, 32.9%., F2 T 13/54 L, 24%)

5) A

DHEAEFMRESHERER (YHOX, HiR6~15 8. /EEH)

NTP-CERHR (2003) Z X UiE, Price & (1990) 1% CD-1 ~ w7 A (e,
AHE 30 PT) (2B T, BBP (0. 0.1, 0.5 X 1*1.25% :0, 182, 910 X% 1*2,330
mg/kg REE/HFAY) Z4EUR 6~15 HICIREER G L= A MRSk (Segment 1T
Rk 26) 21T 7o, REEMITAESR 17 BT & 2%, s Sz,

AREPFAES BTtk &l L7zt a2 2R 1I-17 129, 27

REMWIZ BT 2,330 mg/kg (REE/ H # 5-8E CHNEU OV N oo A8 %t E & D HE N
NI OV REFEFHAS & LT, Mgk O o it Bl A B AR 72 <
FHIGS 2R BRSO BAL S 2 DR Z &G (KEBIIHI ORECTH 5 7]
REMEDSEVE B 2 AT & Lsun ol L7

REEMIZ 3\ T 2,330 ma/kg K/ H O#: 5 HECHUKEDOBENMMN I HA07- 28, A
AR & LT, BRICEENA LN THRN D & LUK BRI EMET
LT DRI E 227 — % (JREE) BNV b, BEFRER
IIRHETH D LB X T,

NTP-CERHR (2003) 1. F###5EMtD NOAEL % 910 mg/kg A/ H %55
WZBIT DIREEEINEDR/IC S & 182 mg/kg (KE/H & Lz, 7o, BAERFMED
NOAEL # 910 mg/kg K/ HHERECIT 2 HAERTFET O & NI, Bk
USRI OB AN -5 % 182 mg/kg (RE/H & L7=,

AEAFRAES L LCid, fEICOW T, (RERNEORAD IS &, LOAEL
% 910 mg/kg /AHE/H . NOAEL % 182 mg/kg /KE/H & fllr L=, IREMIZ oW
T MBI T L OE G R oENE 255 % [ LOAEL % 910 mg/kg /AH/H |
NOAEL % 182 mg/kg {KE/H & W L7,

26 12 - JEIEFEAIZEE 9 2 alR

2T KEEMFRESIZEB VT, NTP-CERHR (2003) K OXNTP OF — & N— X ([ ZHg# ST
LT — 4
(http://tools.niehs.nih.gov/cebs3/ntptox/?fuseaction=developmental.datasearch&study_no
=TER89026&protocol_no=0000001&CFID=4240453&CFTOKEN=88037853)% 5% % . #
PERT L & 32 il L7z,
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& [11-17 CD-1 v D AHAERFEESMHAER (GD6~15, JEEH)

(Price et al. 1990)

BH#E (mgkg KE/H)

REENY) (30 UL/RE)

fal (GD17)

2,330
(EEH 1.25%)

L IRESINE (T1%38
)

L HHIE U7 R s N &
(25%780)

T —HE%47= 0 OIRWIL
(RPHRRE 7%2%F LT
91%)

TR 2 £ 5 8% et
BERE 55% 2%t LT
100%)

T 4720 DI
EIRZY% (eFRETRE 8%
(2% LT 93%)

T ISR Z L5 I8
BV CorBREE 59%2 %)
LT 100%)

L84 7= 0 oA IR
% CofFREE 13 PUizkf
LT 3JL)

| IR EE (17%8))

T —E47=0 ORI

CRFHREE 4%lZx%f LT

89%)

T EHRIR 2% £E 5 Bk

(RHHRAE 31%12%6F LT

100%)

T Y470 DER %
o MRV CotFREE 29%
2R LT 98%)

910
(faELH 0.5%)

L IREHEIE (15%
)

T Y7 0 ORI
BB (HHREE 07%Y 12
*F LT 29%)

T —fEY4 720 OIEELE
HIRZ D (o EE 8%
(2% LT 15%)
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L —HE4 7= 0 OEFRIE
B RRRE 13 LIkt L
T 12L)

T %70 OFEMHIE

CeHIBEE 4%I2%F LT
14%)
T EHRIE 2% £E 5 Bk
RHBAE 31%12%6F LT
60%)

182
(B 0.1%)
AL NTP-CERHR (2003) @ Table 7-8 (+3— 11-48) KOAI A & L IR,
T LIS A B R A R,
1) RN R O IR RAE L 2 BT,
2) 910mg/kg R/ A DL E O GRECRIZ: SN T- a7 IE, AP PASH R 42
(exencephaly) . FHE. DEME DR, WEOREA. ME5HET (sternebrae) &
OHER (vertebrae) DT IIME TH -7,
3) B SN IR DO RITERIMEN S CTh -7,
4) 07%ITFFED & I Fldl

MEIT R L mMEIT R L

@HERFESMERE (v b, EIR6~15 B, EEH)

NTP-CERHR (2003) (2 X#uiE, Field & (1989) 78 CD (SD) 7 v b (4R
ME, &RE30PC) (ZBWT, BBP (0. 0.5, 1.25 X182.0% : 0, 420, 1,100 &z O°
1,640 mg/kg RE/HFAY) ZIEIE 6~15 HIZIRERG L= RAEFRMERBRZ1T-
7=o BEEMWITIENR 20 AT & #%. H ST,

ARHPFHES IV TEME &M L7ogr 2R 1I1-18 (TRd, 28

FEMIZHB VT 1,100 mg/kg RE/H LA O ¥ 5-8E TRl A8 B &IN5 7
v, AFMFAES L LT, HEOMESERICAEEN 2L, ZmHED
1,640 mg/kg R/ H & 58 CTHIG T 2 W BRI Z L DR A D722 &b |
REHIHNH OB CTH D AlREtENE W E B 2, BT R & Lan &l L=,

REMIZ BV T 1,640 mg/kg (RHE/H & 5-F CEMROM X B &N 57

28 KEMFHASICE VT, NTP-CERHR (2003) K ONNTP OF — & ~— R |ZHg# ST
LT — 2
(http://tools.niehs.nih.gov/cebs3/ntptox/?fuseaction=developmental.datasearch&study_no
=TER88025&protocol_no=0000001&CFID=4240453&CFTOKEN=88037853)% % . #
PEAT L & 32 il L7z,
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M, AFAFES E L, BIROMESERICHEREN 2 FIRT 2 e
FHIEL S A O (BIROBBEMMEFIREITI TR o70) 2, K
EIININE OB TH D REM N E W EFE 2, FEATR & LA &Il L7,

REMW) OBEIE|Z OV T, 1,640 mg/kg K/ H & G5HECTIER 6~15 H (BBP
IR G U8 1R T L. 3R 15~20 HIXML TR Y (FEZEOTHR
L) ZBIER—BLTWARWNWI b, KREMIAES S LT, BEEEOZITE
PERT R & LW E W Lz, E£70, B EOMINMNA LN, REMFHA
e LT, REEINMGIORBETH D AREMENEWE B 2 TR E L
&HIWr L7z,

FEMIZI VT 1,100 mg/kg A/ H LA EOFG#ETHIEOK E OGN 7 5
N, AHEMFAES L LTI, BIRICEENL SN TWRWTD & R OK 1Y
MR TH D NEHWT 2RI E 7257 —% (RES) NenwZ b, @it
FHRERIIFAETH D LB X T,

NTP-CERHR (2003) %, A&7 ATMEIX 1,100 L 1,640 mg/kg {KH/H
B GRETEL, EAMET 1,640 mg/kg K/ H TR S, BEFELZSI SRS
THECHEBEENEBZR SN E LTS, Wt NOAEL % 1,100
mg/kg KT/ H B 5-FEZ B0 2 R EEE N & O & OFFIERE SO MRS & 420
mg/kg (AHE/H & L, 343M D NOAEL % 1,100 mg/kg K&/ H BT HERD
HEINZ IS % 420 mg/kg (AE/H & L7z,

ABMFHAES & LTI, BB OV TREBEINEORIZ LS & LOAEL %
1,100 mg/kg {KE/H . NOAEL % 420 mg/kg {AE/H L HEr L7=, WEIZHOW
T, BRAZHFTHIRIBOHMCIESE | LOAEL % 1,100 mg/kg {A#/H ., NOAEL
% 420 mg/kg (RE/H &HIBr L7,

F= 111-18 CD (SD) S v hHAERIFASMSER (GD6~15, EEH)
(Field et al. 1989)

FE5#E (mg/kg K/

) KEMW) (30 DL/EE) el (GD20)
L RERINE (93%84) | | BIRIRE (20%7804)
L AHIE U7 R E I & L =084 7= 0 OALERR IR HK
(17%4) (RFPREE 15 PTizx LT
1,640 - EEREH, ATRE D 10 JB)
(A 2.0%) T —RE4 720 ORI (&

FREE 4%12%F LT 40%)
T RN 2 £ 5 BEE (kR
FE 32%I2%F LT 86%)
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TN 0 DR D%
9 16 V2 ot BREE 19% 12 %t
LT 71%)

T HHRIE D Cot BEE 2%12
*FLT 53%)

T # At EEC (P -
MR - B ETIE . RRICIR
B+ R - FHEOTTTE)
CeHIRRE 25%I2%F L C
96%)

T 4720 DA D%k

| REEINE (37%)) I eI CREHERE 19% 125t

LT 41%)

1,100
Bk 1.25%)

420

(FaEEH 0.5%)
AZ 1T NTP-CERHR 2003 @ Table 7-5 (+2—11-45) KOALZE b & IZ/ERK,
[RNES == Sy =wae: s A I
1) AEADRHER L
2) BIRSNTBIROERITBRIENE TH -7z,
3) BEINTRILOAIL, IREILE, BBILIE SO LB % & T RS DA
. HEARERIE (anophthalmia) (AREKDKIE) | HEFE (vertebrae) Diie IFAIE
Fl. KROEO#BAETH -1,

mIERT R L mIEATR AL

OHARRESERER (Tv b, FIR0~20 B, /EEH)

Ema & (1990) (%, Wistar 7 v & (UEiRME, 58 13~17 L) D4R 0~20
HiZ. BBP (0. 0.25, 0.5, 1.0 %21*2.0% : 0. 185, 375. 654 KX 974 mg/kg
RE/HFEY) ZIREERE Lz, REWIIMRE 20 HIZ &2, fiRSni,

ARSIV TR & W L7 L& 3R TIT-19 ISR,

375 mg/kg R/ H &G T, HEEOAFRARENFEREME R L, £
FRER BN BB LT3, FH DX, 20 2 ORI AN 2 <,
ZOHETITERAEDOIBRLERBICABEREZNHLLNRN END, T D%
LIZEREN O THY . WBIBEEOHEMIAFRE IR OHRA T X 5 wlHetEs
bHEBLELTWD, £, BIBEEOHD IIREY ORI &R IC X D
AREMENH D Z D, 654 mglkg RE/H & SEEOIRIRIAE O IL BBP OHE
R L) IR ORTRENE DN & 5 E B L T D,

ARHPFHAE S & LTI, 974 mg/kg (RE/ B B G5HET—IE Y472 0 OAERZIFE K
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R ORI R ZR N 100%2H8 N L. 654 mg/kg (KE/H & O 375 mglkg K/ H
B 5B CAFRIERED A Lz 2 & (654 mg/kg AT/ H &% GRECITABZEN
WA, AETFERIIEIRE0E 375 mg/kg (AE/H B GREL RE L~V THh D) & —HEDLE
It TH D L %375 mglkg REH/H & 58 TH O NI AR OB 25 0,
FPEAT R &Il L7z,

MERED IR Z BT 375 mg/kg IRE/H & GHE TEREORBMEN A SNTZN, A
HFHAES & LT, EFFERENBD LTH0DZ Enn, A FREREOM
ML DEETHDAREENE W EB 2, BT E L &l Lz,

FFOIL, BB D NOEL % (RSB0 M O IE U 7= (R EEEE N & oo Jgi il
B EORADICHES X, 375 mglkg (AHE/H & L, IR - f5 7D NOEL % 5%
RIRERBIEIICIEESE, 6564 mg/kg (AHE/H & L7z (Emaetal 1990 ),

NTP-CERHR (2003) 291%. 375 mg/kg RE/H & ) 654 mg/kg KT/ H B¢ 5-7f
THLFRME RIS A U2 2 & KOt 654 mglkg (AEE/H %58 TR IREE ) A
L7722 &b FE DI K D RAEREO NOAEL (IZ[FEE T, 38430 NOAEL
Z 185 mg/kg KT/ H & W L7,

EU-RAR (2007) 1%, &8 NOAEL % 654 mg/kg A/ H&EREDOMIE L
ToREINEORANISE | 375 mg/kg (AEH/H & L, R&E# D NOAEL % 375
mg/kg K/ H BEHREO—E 472 0 OGO K-S % | 185 mg/kg AHE
/A& LTS,

ARBFHE S & L, BEIc oW, (REMINE, M L/ AEEINEN
WEE DWW ICHE-S & . LOAEL % 654 mg/kg /A#/H ., NOAEL % 375 mg/kg
RE/H &HWT Lo, WEMIC DWW T, — 84720 OB IR ORI S &
LOAEL % 375 mg/kg {AH/H . NOAEL % 185 mg/kg A/ H & HlWr L 7=,

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

E5#E (mg/kg 1K/

0 R (13~17 PT/E%) IR (GD20)
—JEY 7= D DEREBIR

LRI T%ﬁiﬁ m%j 7 gjﬁr

974 | MHIE U7 kg i v - R

xt LT 100%)
T =g 72 0 ORIRE K
O IREE 12.7% 2%

(kT 2.0%) | R

29 NTP-CERHR (2003) 1%, RE#IE Segment [T ikBAFH ] (Z0E > CTRIM S 4u7= & Fodk LT
%o
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LT 100%)
| R ER & | WERE D IR AR
654 L AHIE L7 R BN & v L =470 OEFRIR
(FaEHH 1.0%) | & ¥ CerREEE 13.9 PTizxt
L 12.3[K) 2
a5 L R4 7= 0 OEFRIE
R 0.5%) wBIERT R L % CebBREE 13.9 PLizxt
LT 11.3 JL)
185 . e
R 0.25%) BT R L BT R L

e AR TIIEFRENG O T,
D Zhe Lo e EE 2RO I RE ORI
2) AEAMRL

<5EY>
. RO (v k., ER0~20 H. ;EEE)

Ema & (1991) (X, Az Ema & (1990) OB T BBP ZiEEHE G Ih/-
IR v MBI ERD DB IO, X7 7y FEEEZRE LTZRBRZ1T
VW R ONE IR ~D 5285 R O EE B 1T K 2 R B2 &5 Wi
BBP O E#H 72 ER &R LT,

Wistar 7 > & (dEARME, 58 13~15 L) O4F4E 0~20 HIZ BBP (0, 2.0% :
0. 974 mg/kg (RHE/H) ZIREEHEG- L, 4R 20 HIZ & &L, HM Lz, X7 7=
v N#EX BBP & 58 L RIEOEEN 5 2 5T,

7T 7 = REETIE, 2.0%BBP £ 5.1 & [FFEFE O REH IS0 S, &
IR HR R R ORI R SRSt IR L 0 b @ o 720y, UL, WwWiho
BEW CHLIRO DN -T2, ZDOZ b, FHLIX, 2.0%BBP BHRLHZRBIT
LR IUE, REEM OIEYR T OB EE R LD REBEARRICERT 5 H O T
72<. BBPODEETHDL LHELTND,

OEEFRESHESRER (Sy b, @HiR7~15 8, ®HEO)

Ema & (1992a)i%, Wistar 7 > b (UE4RME, &H8E 10 PC) O 7 H~15 12
BBP (0. 500, 750 }2O* 1,000 mg/kg RE/H, AU — 7 MICIEME) % 586l 1
ehH L, #FIE 20 HICE & L THRM L7,

30 BBP OfFHIF 2 it L7 Ch 5720, B35 LT 5,
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AREPFAAES I Ttk &Il L7 pr /L& 2 T11-20 127

NTP-CERHR (2003) 3., {KEMINEOWAICESE, fE# O LOAEL %
750 mg/kg AE/H . NOAEL % 500 mg/kg {K&E/H & L, HAERFETROBIN,
JEVREOIAE, SR E OB E OIS &, A LOAEL % 750
mg/kg AH/H. NOAEL % 500 mg/kg {A&H/H & LT\ 5,

EU-RAR (2007) Ti&, BEEEOWMICES X | ##1% O LOAEL % 500 mg/kg
RKE/A & L, BEKREONER NFRICESE, IR#% O NOAEL % 500 mg/kg
KE/HE LTS,

ABFFHAES L LT, iz oW T, EBEERE IS & LOAEL % 500
mg/kg (KE/H & L, NOAEL [3FXE T 72\ E Il L7z, REiconwT, —JE
Y720 ORI K OB RIET O, &R %M SRR OVENN & QAR FEE D
DR IREREORMEN NCHE (DHEH, W5 o8 O E &k O &RikR) O
#-3%, LOAEL % 750 mg/kg KE/H., NOAEL % 500 mg/kg RE/H &M L
776

= I11-20 Wistar 5 v FHEAERIFRESMHAER (GD7~15, s&H#F0O)
(Ema et al. 1992a)

o (;)g/kg e KB (10 PL/F) ke (GD20)
1R (RHBREONOMCIZ 4t | | zﬁif;;a?:@%wy&
- o 1 —J4 7 D DR IR
1,000 | RN ’
| AHIE U7 R BN 2 RS (100%)
| R T SER7e I Ocf HERE
0/0HE L= % L T 6/6/1)
T —E2 72 0 ORI K
WIRIRAET
1 —J4 7 D DR IR
| PR AR N EES S
0 | B 1 se4re R 3/10 fiE V
| =270 DR
e
| MERED R VAR
T RHEA HERE0/121

31 NTP-CERHR (2003) TiX. Segment Il &7l L T\ %,
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JC. O/108Z1zxf LT
12/250%, 7/7H§)

T Mg sEiomEe (R
#E1/81PC, 0/10881Z%f
LC4/16L, 4/705)

TR EARaE  CRFRREE0/40
VL. 0/100E1Zxt LT
3/9IL, 3/58)

500 | {BEEE D BIEAT A2 L

D HEERL

2) Zh LI FEEEE RO REOEINE

3) HEHMD GDT~15 ODAFEIMT L, GDO~20 ClIxHEEEE FEAR L

OHERMEESMRER (Sy b, FIR15~17 B, 3®&%E0)

Ema and Miyawaki (2002) %, Wistar 7 v b (GEgEME, &8 16 IT) Ok
15~17 HIZ BBP (0. 250, 500 K" 1,000 mg/kg A/ H) Z 3RS D&E L,
R 21 BiC &R L, #H LT,

AREPFAAES I Ttk &Il L7 pr /A2 2 1I1-21 127,

A OIT, IR 15~17 BIZB1T 5 BBP #5013, HEIREMM OAFRDOIAITE
BWrhhz27-L L TW2% (Ema and Miyawaki 2002),

AREMFHAES L LT, B8OV, (KEHMEORED &K OEATE O
IZHS %, LOAEL % 500 mg/kg {KE/H. NOAEL % 250 mg/kg fKEE/H & HHr
L7co I—EMWNZHOWT, R FREARORER RE O, B AGD FfE5 2D
% . LOAEL # 500 mg/kg {&H/H . NOAEL % 250 mg/kg A&H/H & ¥k L7=,

= I1I-21  Wistar 5 v MHAERRAESHHER (GD15~17, &FHFEO)
(Ema and Miyawaki 2002)
BE5# (mg/kg (KE/H) RE) (16 DL/EE) el (GD21)
1,000 | REH & | =B 720 o4&k IR

| R %
| MERED RR YR E
THERETEAEOERR

%
| > AGD
| REOSL R TR L
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K> AGD

T EMESEED - R B R

500 | RN TR TEAR2ORERR
| B & P4

| > AGD

L REOSIHRTHRLE

> AGD

T EMESEES - R B R
250 =IEPT A2 L BIEAT A2 L

DBEMRYPOFRESHERER (v~ TR 7~9 B, TR 10~12 B XI5 13~
15 B, #&&#F0O)

Ema o (1995b) 1%, #E4R L7= Wistar 7 » b (WRARME, &8E 11~13 5) 2k
VW, BBP XX DBP (Z#Z£# 0, 750, 1,000 %" 1,250 mg/kg {K&E/H, 4V
— T IARR) Z4FE 7T~9 B, FiE 10~12 H XIXEE 13~15 H 5RO &
HL, iR 20 HicE &L, Sk L7z, BBP 2 DBP O34 MEE R LT,

ARFHAE S TEME & Il L7 pr A a2 2% 1T1-22 1277,

FEFH HlE, BBP XU'DBP (2 Lo Tl & 2 SN2 HAEEMEOFEL L ORI A
TEART R VOIER B KA B3 2 B 1X. BBP & U DBP 723 3@ O U
¥ (BF5< MBP 72 E0RE%) 2N LIzFl—DA =X L X> THERAT %
ZEHRRET A EHEL TS (Ema et al. 1995b),

AEMFHES L LU, ARBRICBWT, —E%72 0 OB REIBIROHEN
FHIZHES X, LOAEL % 750 mg/kg {AH/H & L, NOAEL |35%E T & 72u & |y
L7,

FxI111-22 Wistar 5 v FBRERBEIOFEZEHER (GD7~9.6D10~12 (X GD13
~15, &&H|I#FZEO) (Ema et al. 1995b)

B 153417
PR (mg/kg
WH | RE/ GD7~9 GD10~12 GD13~15
H)
T =470 D& T Y%= D&
. PR1% AR 23R T 470 D& | IREBEMIEESR
BBP | 750 UL I
L —EM 720 o 4f | REBIREER L —IE%7=0 04
1EhR % 1706 2K
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LR v TR AER (O

T AR (SHHE B O E 5y

9 JHER O HOWA)

8 DA kUK

)

| =%y 0%

RH 2

TORATEDOHED | g o o

R e T 4= 0

| —E47=0 o4k - PRAZ IR %
DBP | 750 LIk | fFRRNI% T A3 AE (0

PRI IRE % o )

iR NG [ A AON Tk

T AR ESE (H S O A)

M MaHE, REAE ©

KO D&

e OVRAR)

1) 750 & T 1,000 mg/kg IRE/H & GREDO A, 1,250 mg/kg IR/ H & G-HETIXAEFR R L.
2) 750 % 1* 1,000 mg/kg RE/ A EEREOHLFEAED Y,

3) 1,000 mg/kg AH/HEGREOHAFEZED Y,

4) 1,250 mg/kg RE/ HEGREOAAEZD

<BEY>
a. MECRUVEIEHEORSHFHFEMHO®KE (v b, 1R 0~20 B, TR 0~
11 BXIEHER 11~20 B, EEH)

Ema & (1992b) 1%, Wistar 7 > & (GR#RIME, £58F 11 JL) Ok 0~20 H,
IR 0~11 H XUFAESE 11~20 HIC BBP (0 X 1* 2.0%) ZIREHF5 L, £To
REEW) & 01 0% 20 HIZ & & L, Sl L7, AT K OB T D 15 - I ) e v &
T, T 7 = REEIEEIE 0~20 H® BBP BHRE & RIEOHEEN 52 5
776

IR 0~20 H R OMEYR 0~11 HO#& G TlX, £ TOREMIZIH W TEIRTIL
MBI, R 11~20 H O L TITEREMBRBOREINIA B> T
2, BBIRIZEE L TRBHLORESE OBE RO bk,

F3H O ITEIERT O BBP #5131 & 4 U, EiR%E O BBP &5 13EF
PN D & HE LT D,

32 R GRFHIRFRMEZ MR LIcBR CTh o720, B2E LT 5,
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<BE®>
b. RASZMHICE TR SFHFIEMORE (Y M 1FIR0~20 H. 1R 0~7 H.
1R 7~16 B X (X3E8R 16~20 H. ;EEH)
Ema & (1992¢) %, Wistar 7 v & (WEHRHE, &HE 11~12 L) 23\ C, BBP
(2.0 %) ZhaEiz 0~20 H, iR 0~7 H, 4 7~16 H XIT4ER 16~20 HIZIE
R G- L, REW A0 20 FIC &R L, Hllg L7z, BAEFMOR G- R HR 204
T2, T 7 = FERIIEENE 0~20 H O BBP #&58E & REOfEN G 2 Hi
776
IR 0~20 H OG- TIEEMBRIN S HivTe, ik 0~7 H L O EYE 7~16 H
DOFEH- TIXERBZIIR IR RN L7, 4TI 16~20 H @&51 BRI IR R
KOBNINII BN o T2, IR T~16 B OFREG T, JKRIZICHEZ KON 5y
OB E DB ST,
%%% WX, SREEMMINK T 55 FTO BBP &5 TIEEK LIZBOIE TR E
WEEH O BBP &5 TR EROFENELD Z 2R LIZEHELTH
Zao

<BEY>
c. METD#HE (Tv b, 1R 0~7 B, TRk 0~9 AXILXFIRO0~11 B, /EEH)
Ema & (1994) X, Wistar 7 » b (dE4RME, &8#E 6 PC) (23T, BBP (0 &
W 2.0%) ZaHR 0~7 B, 4R 0~9 H IR 0~11 BIZIREEHR G L, 4E4RA)
x4 5 BBP OB 2 st Lz, X7 7 = v FERSAER 0 B4R R 7. 9 XX
11 HD L 7% T BBP & 58 L [F&OHEIN 5 2 b,
A, BEREL OERAIITIERRIT, R TOHTRE TS, ik 0~
11 H ® BBP & 58D HERBIBIRFENFED -T2 (98.8%), BHGHIFICE 5T
BBP #&G-HETld, ML ONT 7oy FEEE AT HE LK OIPREENMET L,
Mg 7 e F A7 a CREMET L (MR 0~7 | %5%%@%%%%%%% )o
FH BIL, R O BBP #5010 L 2 5 KRB M RICIE, SR REOREEIC X
HIFEFR 7 a S AT e AREOIK THINTET 5 Z L 2R3 5 & LTb Do

BIYIRARVT Y FMBITHEEHOLE (HEMEESMEHER) (YUX, 1HiRS
ARUZy k., FIx10 A, EEEOKRE)
Saillenfait & (2003) (%, OF1 v 7 & (4EHRME, #A8F 156~20 L) KTSD 7

33 R GRFHIRERMEZ MR LIcBRCTh o7, 25 LT 5,
34 BBP DI F A Mat L7ciBR Ch o720, 2B LT 5,
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v b (IR, ARE7~9 L) Z VT BBP OH[ER 0% 512 & 5 AR R
ZFEM LT, REBRFEOHE L A 3 RIEE S, Rl W7, RRlZ T2 —PT
TOREEL., ~ 7 22 AW R TIX, 48 HIZ BBP (0. 0.9, 1.8, 3.6 X}
5.4 mmol/kg : 0. 280, 560, 1,120 & T 1,690 mg/kg, AV —7HICIAfE) Z &
5L, 7y FERAWERERCIE, @& 10 HiZ BBP (0, 1.8, 3.6 X1 5.4 mmol/kg :
0. 560, 1,120 %) 1,690 mg/kg, 4 U — 7RG 2 &5 L, £72. v U A
K ONT v M, ENENEYE 18 TN 21 HISHIBOM T O,

ARFHAE IV TEME & Il L7 pr A2 2% TT1-23 1277,

OF1 ~ 7 A& AW=RBRIZEB\W T, 1,120 mg/kg (AE/H & 58T 19 PLrp 1 L
N 24 BERILINIZSETC L, $£72. SD 7 v hZHW=RERIZHE W T, 1,690
mg/kg RE/HEEGRET 9PLH 1 JUSET L2, AEMAFHES L LT, EED
JRIROFE LN En D, wEFTR ET 20 ARGETH -7,

FHOIX. SRERAIMICET 2 REW~0 BBP EalfR 05 TiX, 7> hO
RED b~ ADOROEFNE VAR TEELZ T EWME LTV D,

AREMIHAES & LTE, OF1 ~ v A& HW=RBRICB W T, BEiz >\,
REHEIEODICHS%, LOAEL % 1,120 mg/kg {AH/H,. NOAEL % 560
mg/kg RE/H &I L7, WEMWIC DWW T, — 82472 0 O35 RE MR ISR O BN
TG IR T RO IN% I 5%  LOAEL % 560 mg/kg A H/H . NOAEL % 280
mg/kg RE/H &ML 7=,

F72. SD 7 v bEHWERBRICBW T, #EIZOW T, 1,690 mg/kg (AE/
HixGRECTA LN CHZ BT R E T 20 AiETH S Z L 6, LOAEL
K ONOAEL Zf%ET 5 Z 1L ClIaun Ll L=, BEMic-\ T, &1

JEEE R OF TR IR A RO I 3% . LOAEL % 1,120 mg/kg A/ H .
NOAEL % 560 mg/kg {AKE/H & Hlr L7,

FI11-23 OF1 T9H9RRUSD Sy MIBTAEEHDLEE (HAERTRESMHHER)
(RHR :GD8. 5wk :GDI0, BEHEO) (Saillenfait et al. 2003)
R FEh (15~20 PL/EE) JEIE (GD18)
(mg/kg)
= 1,690 T FETEH V2 (3/15 L) L —REY 7= 0 DR R
7| 5.4 mmolkg) | | (KEEUNE (GDI~GDIS) | T 47 b o F IR deak

T 8472 ORRILIL R

T A IR R 2 9 R O IR IG IR
A 29 (15 PL/7 iE KO
STREHE O 12 LT 42.9 %)

T PR PSR 2
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(exencephaly)? (5 /3 i)

THCFAPASH 2} VR RHE X%
JRAERIEAL 2 (10 PL/5 i)

| =184 7= 0 XGRS

1,120 L IREHNE (GD9~GD18) | | —I8%7= v OELIR IR

(3.6 mmol/kg) T —HEY 720 OFREIIR KR

T —H4 72 0 ORI R

T WM 29 K Oar iR IR
A 29 (10 IL/7 fE K Ot
HEEOIZX LT 9.1 %)

T PR PREA N 4
(exencephaly)? (3 JL/3 fif)

THCFAPASH 2} VR RHE X%
R 2 (7 VL/5 i)

560 wPEAT R L T =8N 72 ) OAEREIHE KR

(1.8 mmol/kg) T —IEY 7= 0 ORI R

T FTEM S 29  Oar iR IR
FEAR DY (3 IL/3 M M Ut
FERE 0 12X LT 2.1 %)

T it PAgH R 4
(exencephaly)? (2 IL/2 i)

280 AT R L mIEAT R L
(0.9 mmol/kg)

Beh R
izl (GD21)
(mg/kg)
% 1,690 1 AR DR O VA F6 425 ) (5 DL/2 1 X Ok HERE 0 12
" (5.4 mmolke) | HLT50% GHHIL MEHMIES)
1,120 1 ARV DR OV SE R D (1 IL/1 1 R OSKIHRRE O 1
(3.6 mmollkg) | KL TO09%) (AL, Mg Hmre)
560 IR L
(1.8 mmol/kg)

1) #&51% 24 BELINOFET
2) HEEDLHERL
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3) BRI N - aBIE. FICHBAE AR S (exencephaly) M OVKIE XITIB(L L7z R 2 1£ 5 AL
B, BEMDRE ., 0 EHE, IR L =7 K OVESEA DE (acephalostomia) &/ 72 WAMBIEE STz,

OFESHHRER (v b, SUKXILEER)
a. Sharpe 5 (1995) MDEKEX

Sharpe & (1995) (%, M Wistar 7 v & (&H#£ 5 JL) (24K 2 W EIRTD B
BBP (1 mg/L, =%/ —/VIZEfR, —HEOHR) HHOKEEG L, KREGORE LR
Bl L7, ot 22 A (BEFL) £ CO&RG-ZMki L7, JZE@ Ed%b%% 90~95 H i
TERL, AFHAGEICRT 2 EZFM L, 801X, BAMBEORE DMK
$%3mg&ﬁmb\$%1~2H\$%1m415&0$%2m@1a@%mi
2SS E, BEWO BBP BIREZ N ENOHEIT 0.126, 0.274 K 0.366
mg/kg (AE/H EHEE L TV D,

[ RE 4% ARV oMk 2 I3 72 v - 7=, BBP & G-RED D R EM) C.
AEZREESME (22 Afs) (p<0.01) W ONTHEEHMET L OFE EEORA (90~
95 Hin) (p<0.001) MFRD BV, KEROIFEMETHIZIITR D b o7
DY) 1 BT EAENARICED Lz GHEREL U 10~21%0#7)) (p<0.001).,

Sharpe & (1998) %, EFEBR& T, SHTRBEEOEMICI W CREE O E
IR, Sharpe B (1995) ORER TR E L THWON Y =F /LA
FNRA hr—/L (DES) &GO REEOMEFREET (6~9%RE)
DL Z EAWE L, RSB 2 YA OB TE RN E LTnD,
Sharpe & (1998) i%. Sharpe © (1995) DORERFEFIZHOWTIL, B2 ED
B2 LR L TRBY ., AL EZTNDHE LTNDER, L hDEYFEN
FR (EFERERNZOW T, BRI FEEIEL ) SRR O S I E B2
EHZIZAREMENH D EELE LTV D,

AEMFHE S L LTIE, 0.126~0.366 mg/kg AH/ A5 THONIZREHRD
et o OFE 6 BB O QNS ) 1 BRS FREER O IZ W T, R T#%
CHREEDORBIREENZH LI L MESNTWD Z & n, BT R &3 200
Wi RE T o7, L7220 -> T, A#kBRD LOAEL X (* NOAEL ##E+ 5 Z L%
W) T2 & L7,

b. Ashby 5 (1997) DFE&R

Ashby & (1997) 13L&V RE 728 A X% HUT Sharpe & (1995) (2 L5
BROFIMEIZOW TS LT\ 5, lED Alpk : APfSD (AP) 7~ + (458F 19 JB)
DIEYR K OFEFLBIEIC BBP (1 mg/L., 0.1826 mg/kg R E/ HAHY) A Hok#&5- L.,
F1 B#EW %A% 90 B X34k 137 BHICHR L7z,

R L ORISR ERE, R LRRH R ORROE 5. Mo TR
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IR VE  (FSH) BRtEMIRE S il bi7=23, BBP 50283789
LN T,

AHMAFHES L LT, ARBRICHOWTT—HEDORRD=D, NOAEL Kt
LOAEL |TR%XE TE 22\ &l L 7=,

c. TNO NaFRI (1998) @Eﬁ%ﬁ
NTP-CERHR (2003) (= L+uiE. TNO NaFRI (1998) 725, Sharpe & (1995)
(2 & % kR o P EL A fzﬁadLtﬁbk?&ffnit%#%&ﬁbéMTb\é T2 R D
@ Wistar (Crl: (WI) WUBR) 7 v kb (%8E280) (28T, ZECHT 2 D
O AR K O LA 2T T 0, 0.1, 1 X3 mg/L ® BBP (0, 0.012, 0.14 X
Y 0.385 mg/kg fRH/HAEY) DOERKE G717, Eﬁvkﬁz“%u Lf:ﬁkﬁ%ﬁk&“%u@

Ml 1 BEACH LS 7, MR B ORETL# W@ﬁﬁbm
7':_0 VRENW XA N O DWW TR B4, 89~101 H lﬂ/\f EREL. H
1Tz,

ZORER, BBP & 5O REIZ BV TRER, TR K OERE% BB R ZRIC
KT HEBIITRO LN oT, UL, F1IREMCIX, 0.14 &£ 0.385 mg/kg
{KH/H D BBP & 5-HTH% 1~4 H O)ﬁEt@z’ﬁﬁi ZEH L7 (BBP %580
—IEM 70 DT CIFAEAER L), PERCEN, MR, HEOASas E DE R
Je OKE1-4512 %79 % BBP #5028 %&) SR T,

0.14 K11 0.385 mg/kg A E/H ® BBP # 58 C F1 RE8H DL LR EF 232D
b, 20 2 HEIZSOWTHEBLIZFE CMFEETCR—71r ha—Lc k58
M Thivz,

IREM DAL 1~4 H O HRIZHOWTIE, 0.14 mg/kg K/ HEGHETHEIL
A L. 0.385 mg/kg NE/H B GRECIIAREICHEM L (4720 O ¢k
BEZERL), SLERST 0.385 mg/kg RE/AFEGRECHEICHEMLUE (—8Y
O TIIAEERL),

NTP-CERHR (2003) O/ 3x/LE, 245 2 >DORERIZ iéxﬁl@ﬁi@%& 0
~4 HOWREMWHTEIZZ OMREICB T 2ERMEZE 2 TEY | oRERICK
WTHRBROIBEMIOESATPBEINTNDZ EEHERL TV D,

NTP-CERHR (2003) %, F&Ei#%® NOAEL % 0.385 mg/kg {KE/H & L7=,
F7=. BAEFMD NOAEL %, WEWDOAE 1~4 H O TEROEINIIES &,
0.14 mg/kg {ZIKE/EI LD, BEREZ LT LT2GGS (BEZEZHD) L —ED

ZFRAT LT (BEZER L) CTRRDBERRLZ & &U\ Bayer AG (1998) ™
aft%ﬁf %Zf.i.%ﬁmwt_ EMD ., BEMEIZIER IR E LT,

AFMFAS L LTI, 0.385 mg/kg A/ HEGH TAHONIZIREMOAERL 1
~4 HORELTROIENZOWT, MREFEOEN T RELE X TWD & WD N
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% Z Lo EEATR LT DT RRE T o 7o, L7y - TUARRER O LOAEL
M O*NOAEL 5% ET % Z & I3aEy) Tldauv &k L7z,

d. Bayer AG (1998) (:iiE&

NTP-CERHR (2003) (Z kUi, Bayer AG (1998) > Wistar 7 ~ b (4%
#E 21~258) OZRLHT 2 B, RN O AL BIMIIZ 0, 1 XU 3 ppm @ BBP %
BOER SUIK AR S, RGO L T 2R 21T - 7o, &G HIH2R
TOfE L UK %I L= BBP EE&IX, 1 ppm EHGHET 0.06~0.16 (REH) &
0 0.10~0.24 mg/kg {AHE/H (f/K). 3 ppm HG5HET 0.19~0.49 (JBEH) KO
0.34~0.80 mg/kg KE/H (k) Th otz REMWNIIRILHIBK THRICEZL T
FIRR L, BREDNTFAR D, WEMWIXHAREOME A, REL O RERE ., £1%
21 HE COAEFRLOEEFMENTIS O, £% 21 BIZEZL THRATD
iz,

ZORER. HEMW CIMAERIN, B8, KELROZRE~OH E 2B
OO, Flo, BRI, REWIO4A%E 4 A E TOEFRLMEE~D

BIRBIIRO LN o T,

NTP-CERHR (2003) 1Z. £##% 7 NOAEL K %47 NOAEL % 0.34
~0.49 mg/kg (AE/H (JREY) KT 0.54~0.80 mg/kg KE/H (k) & L7,

AEPFHES L LTk, ARBRICHOWT, @A ETEEFT RSO 5 Tn
RO, MOREBRIZHEAST, HEHAENEFIEIEESINTWHDLZ b, K
B D NOAEL ZRET 5 Z L ILmb) Tl Zev & L=,

e. a~d M 4 DORERD LM

EU-RAR (2007) 1%, Sharpe & (1995) . Ashby & (1997) . TNO NaFRI (1998)
J ¥ Bayer AG (1998) Ok (EFta~d OFAETMERE) X, &k & LT,
TR R O LRI FE R IARIE 0 BBP ICRE S NT-F v MTB W T, B8 o
AFEPR R EIIBIER SNV AR L TWAH E LTS,

AREMFHA S L LTI, Sharpe » (1995). Ashby & (1997). TNO NaFRI
(1998) K U* Bayer AG (1998) |2 X v @S-~ ~ M2 BBP # K &5
(0.06~0.80 mg/kg KE/H) L= —#HDOREROHEFIZ OV T,

(DSharpe © (1995) OFRERICIB VN TERD L AL BB O K E & Ovb K O 1

PEABOWD & AT R T 20 REETH D 2 &

@TNO NaFRI (1998) OiBRICIHWTRO BT IREDER 1~4 A DIET R

O¥EMZ AT R & T 2B ARGETH D Z &

®Ashby & (1997) DBR K O Bayer AG (1998) D#BRIZIHVN T, Sharpe H
(1995) DB K& T TNO NaFRI (1998) DORBROFHMENZRD H /- 7z
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e

225, Sharpe B (1995) ORERIZEBWTRD Sz BB ORI E &R KO
K- PEA B OWDIE N TNO NaFRI (1998) OFBRIZ BV Tresd bz REW
DEH 1~4 HORRLEROEMN%Z, BBP O EMW)~D 8 L 42 O 13 R #E L
FEZTe F2. EFED 4 DORERIFMORERI IR TREHAENIEF IR RE
INTWAEZ EENS, ZbHORERO NOAEL #5275 Z & Xty ik ez v
B L7z, Lo T, B 4 >0REREE B4 TDI O ERMLE L THWS
NP =45 M QA AR C[i T B

GHERIFEESHSER (DY X, iIIR6~18 8. £0O)

NTP-CERHR (2003) IZ X#uiX. Monsanto (1978) 7% New Zealand white 7
B (WEHRME, 258 17 D8) 2 W 7238 AR (Segment IT) 2 3 L T\ 5,
BBP (0. 3.0 %8 10 mg/kg (KE/H. 5 F 2 hFEAAY) 2R 6~18 HIC
OGS, iR 29 RICE&ZR SN,

Z ORGSR, HEMMEMEITERD 5T, BBIRICOWTIEAERE, 24 FEEEFEA~D
B B GCERE L 7oA A TR NS N &R OVE R AT I8 S T, A
TR o T,

ABEMFHAES E LTIE, NOAEL 23X ET 57 DIC LB 723t 7T — 2 0
FLEiN 72 <. NOAEL OHEICRT 2#i b 722 L, Al NOAEL %
BRET A Z EIFEYTIE AR &I LT,

<5EY>
ORESEICET 2ERZERENHRT (S v b 1T 6~15 B XIXIEIR 6~20 H.
REHI#EO)
Piersma & (2000) i%. Harlan Cpb-WU 7 v b (%f L7z, 458F 10 PC)
(2. 10 Fi&® BBP (0, 270, 350, 450, 580, 750, 970, 1,250, 1,600 % (X 2,100
mg/kg KE/H) ZER 6~15 H ISR 6~20 HIZHRAE Q&S L, (R 21 A
ZEFZL, FIR L, BEWEORROHENIGT — X 2 F~—27 R—R{E
ZRAWTHT L, = RARA » MR 2 & (CED3) 25 Lz, £
RARA > b OEEHREEY A4 X (CES3T) [FFH HIZL > T 1~20%IT%E I iz,

35 EU-RAR (2007) 2 O} Piersma & (1999) (RIVM Report no. 650040 001) (2, AFRERD~
VFv—7 R—ADZY M E T T 5 72 DICH BT RER T — % OFLHEH N =, &
BLT D,

36 A & (critical effect dose : CED) (3> F~—2 F—2Z (benchmark dose :
BMD) & JRIE,

37 [ A4 X (critical effect size : CES) 13X F~—72 L AHR A (benchmark
response : BMR) & [FIE,
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WENL LN RARA Y Mo\ T, CES XN CED %% II1-24 |Z~7 (35
FH O OHW)

EX DX, BBPIZL DR - R F IR E s S B2 S &I TR
WHETRD LD Z L&D, BBP 3R R - IBIRHEEME TH D L ELE L,
KRR BEON U F~—27 =2 (WFEEHED 90%EFHXH O T IRIE) %k
BNLE BH O 1% N5 < 95 mg/kg (RE/H & FHMI L 7=,

NTP-CERHR (2003) Tix, F&Oo0WRE M L7 5 FEEOKR IO RARA |k

(RURINER, Br AR EE, 2 13 1RRIEERL ., A HONLE R E KON G B O &
&) IZB7 % CED 22\ T, BEMZE SRR D 6P E L7 NOAEL &
FRFRRED, HLITENLV bEWHEThH-7E LTS,

EU-RAR (2007) <TiE. F#E1#® NOAEL % 450 mg/kg KE/H (FEIE 6~20
HORH) O 580 mg/kg IKE/H (WEUE 6~15 HO#e ) & L., [EE#O NOAEL
% 270 mg/kg IRE/A  (BEHE 6~20 H O 5) %O 350 mg/kg (A&E/H  (AEIE 6~
15 HO&EE) L LT3,

xI11-24 Sy b HRESHSRBROBAFZLERE RUVFY—U F—X)
(Piersma et al. 2000)
CED? (mg/kg {KH/

a) CED?(mg/kg {&E/H)
R EHIRE
Fats CESV
(iEHE 6~15 H) (IEHE 6~20 H)
90%(E#H 90%/Z 1
e ’ S ’
X X [H]
< RrEhty >
VRS (MHIEfE) 3 5% 1500 1143-1967 1036 725-1333
IR RS 5% 601 493-740 318 284-359
T HTF PCoA™EME 20% 1440 981-2348 90 77-99
T fyE ALT 351 20% (4229)%* 457 248-699
T i AST i& M 20% 749 562-NA 749 562-NA
T AR 5% 630 420-844 360 244-478
T Mg IC BT B
] moderate 162 27-343 560 282-928
EAS RN
<JRrR>
T ¥ IR U o 5 A
1% 199 171-231 199 171-231
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A=Yk NG 5% 463 415-512 463 415-512
155 13 @RI O

- 5% 211 182-254 171 145-206

}4<‘

T ¥ B o> {7 [ B

e 1% 251 153-433 163 95-280

}ﬁ

L6 V2 o> K B AR o

.. 5% (600) ** 172 126-271
=

* PCoA=/%L'I AL CoA ¥ & —F
R DITAE TRV OAEYfE (rrelevant) THh2DH & L TWD,
1) EAREEY A X (critical effect size : CES) I[I_XF~—27 L AR A
(benchmark response : BMR) & [AlE,
2) B & (critical effect dose : CED) [Z-X>F~—2 FK—2Z (benchmark
dose : BMD) & [AlE,
3) MRARE % 7 LWz fRE

<BE®>
EEFTRESESRER (Sy b, @FiRk 14 B~ ®EE0)

Ahmad & (2014) . 7V v/ 7 v b (GEURME, &8 6 PLLLE) (CHEHR 14 H
235550 E T BBP (0, 4. 20 %1 100 mg/kg (AH/H ., o — ISR AE, <t IRRE
X — B XX IER ) 2Rl O &G L, HEREM &2 4% 75 BICE & LT
HfR L7,

REMIZ BT, 20 mglkg IR/ H LA E O ERECTHENR 21 H OREINE D
b 4 mglkg (RE/H DL EOERGRETHIEMMOIEE R A b, £, HEDLH)
PIZF T, 100 mg/kg IRE/H & G-RE TR 508D B EERORD . K15
R E ROHME NMIETT A S AT 0 U BEOKT (%K), 20 mgkg (A
/AU LG TARL 75 A OKREKIE, 4 mg/kg REH/H UL EOR G THEE
1 HEO 21 HOEREKEDS A7 (REW L ONEEMW) & 6 I Ik G- o %t iHE &
WRTHEEDHD),

KRB CH LN RICHOWT, LFOREICL Y . AHEMFHES L LT,
B SCld, BBP &5 KDL U CEMERMICHAT 5 2 L1TREE & %5 2 72,
OARRBRCTHEA L7727 v NORHE., FEI O ILEAE N3 REER O & G- RED ]

B OICEIZ B3 2 R 7e < . (TN ZREROEMNERNZ L2 &,
QR B ORTE O ERNECIEBEE &7 KOG FHMEICET 57 — % L OMEo RS

3 KRB CTHEH LT v FOZRK. REWOILE R OVREI O PLEIZ B3 5 30803 72
il Enn, BELT D,
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DT — XI5 72 <. £72. 4mglkg (KE/B & W H(EKHE T EFLORT
RN SNHEICET A EEZNRNT L2 Y RRBRO M LB AR W)
RELTWSDZ &,

@HRE A TAT LIS ORERIZIE VT, 750 mg/kg K/ H O & H & T HIEIR
Micxtd BT 6T, £o, Wil (HAER~BEILKR) OREIKEIC
DUNTIE 100 mg/kg KE/H U EOEHE TOAHE SN TEBY . ARIZE
WTCRBRDOFTAPRO bNTEHEE RES B> TNDH Z &,

<BEY>
BI7FIBEIRTILVEOIEICK DHEMAEERRIC T 2HESHOLLERER (T
b. MR 14 H~4%% 3 B, &F#E0O)

Gray & (2000) 1%, SD 7 v  (UL4RMfE, #58F 5~10PC) (2T, DEHP,
BBP. DINP, DEP, DMP X|&7 L 7 Z Vg = F L~F% L (DEHT) 4 (0,
750 mg/kg (RE/H, 2 — 2 MICIAMR) 4R 14 B 4% 3 H & Colthilk 0 #%
HL, .17 v Ra U AAERIC L 2 b~ OWT 7 X VEE= AT VHH 6
O Z1T -7z, BRI SE, BEREMIZOWT AGD OfIE (2 Hifn) .
HE K OLEmo@iE2 (13 Hifs) . @ oBtoBse (BislkmH) S521T7-o72, —#O
HEWRE A 2 Bl XL 3 HilnCE& L, MHEOEERE L OWEHMARAE 1T -
72 MOHENT 3~5 A I 4~T A TEZ L, FIMEiT-o7-,

BBP # &2 TOHRGRICIBWT, WAL BEEEREE I oT,
BBP }2 ) DEHP # 5.8 0 HEi Cix, HARFOKREOIKE, 2 AfORGREEED
B, AGD %4, FfimERomn (DINP 858 H800) & OVEiigs D FH AT
L DR AR SEEORMBA B SN, HRRicEW T, BBP & DEHP #
BRETIE, 7 v el ARFHSE R ORBROE (B, JRE T2, K, 8
MIRTSZHR, FHEE, R LIRDOEA R, MEBEOWRKITHE ., MR TREARA, K
B ORBERER RN ORISR ORA ) A 67 GHIREE 0%I12xf L T, BBP
58T 84%, DEHP #5-#£1% 82%. DINP #&58£X 8%), 7=, BBP KW}
DEHP # 58 ClE, FLIHEAEFEOHN (DINP £ 58 HH0)  WONEE, AL
Zf5 - Bk IAR (LABC) ., #%E (W o/ 3—fRaEte,) . EMRINIAR, BIFELD
K EAROMaxt B RO 32 5Tz,

%# 5%, BBP., DEHP XU DINP Z#nM4r b A28k &87-2%, DEHT,
DEP }. () DMP |Z[f UHE CTEE%4 5 2 720 ~7= L L, DEHP & BBP IZ[F% D
W% L TWDH, DINP [ I —HAEMHEDME - 72 EE LTV 5,

B TE DFMFRARIZOWT 7 XNV AT VD et LT Ch D720, 5L
15,
10 [FZETIL DOTP L fisn b,
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<BE">
OE/ IXTILREMIC L DRESHERER

FIZT7 v MZBWT, BBP OR#§WTH 5 2 FEHDE /) = AT /LK, MBzP &
O MBP 122\ T, BAEFBENSHIONTWD, D OB TH LIz mERT
RZ#II1-25 (MBzP) MOV I11-26 (MBP) (27~

BBP Of{## (MBzP & MBP) # 5 L7 A#ENRRIC WAL
BT RAZ DWW T, BBP 285 L7 38 A mMRBR T4 b - BT AL & T
FrBEDBEWT R o T,

4z b oORERIL, BBP OIS Lo R ThH 2 2 & Rz o>\ Tkl
CBWTHIbEWwREL LTGHEish s Z & ROHGEY (MBzP X' MBP) z#5-L
TeRBRIC BN TH LB MERT RAZ DWW Tid BBP O&MERT R & S TR DIEW T A 5
NipinolzZ &b, AT 2B OEBIHMIII AL L E X, ZE LT D,
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FI11-25 MBzP [Tk S H&ESM

B bR

i

&5

y . P 5111 Feh® (mg/kg (RE/H) K OFEMERTA SCHik
() (E%0) Ji itk
MBzP Wistar 7 » b sl | GD 7~15 | 500 : SR SN REE O, 4720 O | Ema et al.
(0, 250, 313, (10~14 PL/Ef) & I OFEC i R OEEM, — 84720 DAL R E DT 1996a
375, 438 KO b

500 mg/kg A H
/H)

438 DL I 0 —J8 472 0 OEFRBIRIERR O, MBIk
HEIKE (). AERH OB (FicO#EZ, 438
mg/kg KE/ A GO A E)

375 LA L« JRIR O REAE () . REETR OB (3212
B ERILEE, BN

313 LA L« B G- R o RS OIREIINE ORI, B
A OMIN (FIEAHE, FHE X OE OWE)

250 LA b ¢ B 58I o o KRB O 18 AT B o i)

ONTP-CERHR (2003) %, F@#i#ic> T, LOAEL %
EBEOK FIZHK-S& 250 mgkg RE/H LKL T
%, F1-. FAEFNED LOAEL 2B & F O IS
& 313 mg/kg AHE/H., NOAEL % 250 mg/kg {A#/H &
LTWno,

OEU-RAR (2007) 1%, R:#Ei#® LOAEL Z & DK T
25X 250 mg/kg RE/H | B O NOAEL % 47
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DN 250 mg/kg KE/H & LT\ 5,

MBzP Wistar 7 > b sl | GD 7~9 | 625 : SERICHIN S REE OB, —REX4 7 0 DORRK
(0. 375, 500 (11~15 PL/RE) &1 I OBE TR RE DN, — 272 ) OAELFIR IR B DR
KON 625 mglkg »
{KE/H) 500 LA I+ —E4 72 0 OFRBIBEIR ORI, RO
HARME (KE)
500 : NEBATE OB (B FHisR)
375 LU BB O R BRI E K QBT E ORI, REENY)
DR LT T EEEZ R REREINEORD (375,
625mg/kg KHE/H FGHEOLHE) . e O RE KA
(M) . BT O (FITHFFELOWE Ol A &
K (375, 625mglkg (KHE/H GO A E)
MBzP Wistar 7 » b sl | GD 10~12 | 625 : SERITIRRIN AL/ E oI, fa oA E IR E
(0. 250, (10~12 PL/Ef) & H ()
375, 500 }x X 500 LI E : REEMW OREHINEOR . —H8%472 0 ORI
625 mg/kg KT I OBE TR BB DN, — 272 ) OB REMIR LR
/8) O, 24720 OB OB BIEORER

fill ()

250 LAk REEMW O RE Uiz 7 R 2 bR < IREH &
B (250, 500, 625 mglkg (KE/H & GETHE) .
B DI EE RO

Ema et al.

1996¢
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Wistar 7 v b
(10~17 PT/Ef)

B i)
N

GD 13~15

500 UL & : REEWMY) OREHINEORD . BRI S
ToREE DM, —ME X720 ORI K& OBE G o1
e —EY72 0 OBFEREMIELEORM, —EN7=0 D
AR R DD

500 : FMBAE I OHM (1)

375 DLk BEAE O (Mg 2o a)

250 LI E : EMWOSG Ui T E EE A BR < REEINEO
WL, REEhY) O AR R

MBzP
(0. 167. 250

KON 375 mglkg

{RE/H)

Wistar 7 v b
(16 PL/RE)

Bl
|

GD15~17

375 : JRULARE O (M)

250 UL b - R O RE LT 1 E A TR < R E & O
W, FER TREAREORERR RO, DS AE
FREEOIM, KRR oo AGD ki

167 LI E : REEWM O R ER NG K OEEE & O

OEU-RAR (2007) %, R#Ei#0 LOAEL A 84 & K&K MK
FEHINEORNZ IS T 167 mg/kg (KE/H & L, V)
¥ @D NOAEL %, 375 mg/kg K5/ H £ G5-HETRO b L
R VAR EHE I OB, 250 mg/kg AR/ H # 55 TR
DIV R TREAR 2O &L Y AGD fEfEIc S % ., 250
mg/kg KE/HE LTS (REFEDO LBV FHE),

Ema et al.

2003

MBzP
(0, 230,
460, 920 KOt

OF1 v A
(15~19 PL/#f)

Hi ]
|

GD 8

GD18 (2

1,380 : REEMWOREMINE DD (GD8~GD9). —i84
720 OEFIRBIRIR IR, —E24 72 0 ORI SR B
. FCFEASY M VB SR T B IR bR A B - B IR

Saillenfait
et al. 2003
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1,380 mg/kg & i BosEn (FEEOG#ER L)
) 920 LAk : HEWIORET (FEEDTHEAR L), AR
B OFTNG RS ARG (R Z2DLE L) . ARE
BB R 2 DL IR o (BB #EZ L)
MBzP SD 7 v b A GD 10 1,380 : FrEMW) OREMEDH) (GD10~GD11)
(0, 230, (9~13 JL/EE) &0 920 UL L : BEMp oL (FEZEOFH#EIZR L)
460, 920 O GD21 (23
1,380 mg/kg i
)
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= I11-26 MBPIC&k HFASM

HeBRE EL7] 5 e
X - : B 5141 BHE (mgkg KE/A) ROFEMEFTA STHR
(F5-8%) (PE%%0) Ik
MBP Wistar 7 > b gl | GD 7~15 | 625 : SERIZIRRIN S 7= 85 o Ema et al.
(0. 250. 500 (11~15 PL/Ef) w0 500 UL & FEEM O REREINE K OMEEEOK T, —I8Y4 1995a
KO 625 mglkg GD20 (3] 720 O N OFE IR IR OB, —E47-0 05
{KE/H) i IRB RO, —EY4 7= 0 OELFIR O

D RIREEORD (M) . R (AHR) o
o
500 : BIRAE (FHOBE K OXE, BEILE) o
250 : EfERRIEOVEL (i 1 HE) DY (250 mglkg AR/
H DHAE)

ONTP-CERHR (2003) %, R#EIZOWT, (KEBM
BRI % MBP ® LOAEL % 500 mg/kg A=/
H. NOAEL % 250 mg/kg A& /H & L7z, 7=, MBP
DOFAEFFIEIZOWTIE, BRI CROEM, BEEED
T, M & OVE S A7 T O HE N QN N BRZS S o s Nz
#-3% LOAEL % 500 mg/kg {A5/H, NOAEL % 250
mg/kg (KE/H & W L7z,

OEU-RAR (2007) %, 500 mg/kg A/ H LI ETRD 5
T REEDY) OB & K R EH NSO RN, 3B
IR R O824 72 © DB RS IR K O BEINE DN A7
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oS &, MBP ORE LK IREMWIC BT 5
NOAEL % 250 mg/kg {AE/H & LT\ 5,

MBP Wistar 7 v b ghifl] | GD 7~9 | 750 : —fEY4 7= OELER R EOWD Ema et al.
(0, 500, 625 (10~15 PL/Ef) & H 625 UL L - REEM O REHIINE DR, —IEX47- 0 DFEIK 1996b
2 O¥ 750 mg/kg BIRISRE ORI, SN AT OHE N
{KE/H) 500 UL E : HEM OBEEEORCD . MBRIREORME (i
1) . BRAEE ORI (FEICSHEORA K OKIE)
GD 10~12 | 750 : 52N S 7= JEE o, AR VAR O ARAE
(M)

625 LI REEM OREBEINE K OB RO, I8
720 DEREMIERFROEM, —IEY4 70 OAFFRIR
oW

500 : R AR EHE OAE (1)

- TETH NS

GD 13~15 | 750 : 52N S 7= o B

625 LU L : —[EM 72 0 OAELEIR B ORI SNTETE O
I (FICAHER) . BEAFEORMN (ECHE o H o
&)

500 LA E : REEh O (R E N B R OB B OJ) . — Y
720 DFERE IR OB

MBP Wistar-King A gl | GD 15~18 | 1,000 : GD20 OEBESHR/FEHEEIEBEO M, PND30~40 | Imajima et
(0 F 1300 (WKA) Zv b | #&HA DIFRE RO (AL 84.6%, X HEEE 0%) al. 1997
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mg/H : 0 K}
%9 1,000 mg/kg

(NEVAER SN
ZE AR
MBP Wistar 7 » b gl | GD15~17 | 750 : REMW OEBEEE OB FRVAEOKAE  (HELE) Ema and
(0. 250, 500 (16 VC/EE) & 0 500 UL I : REEM) OREIEINERCD . — 4720 ORI | Miyawaki
J Y750 mg/kg NOBET IR IRE O, —E4 720 OFRERBIRO 2001
{KE/H BN, —REM 72 0 OALERR AR DI
250 LU L KRB TR RO RERR WA BN, HERR YLD
AGD %fig
MBP Wistar-King A 7 | 5l GD7~ 1,000 : GD11~14 KT GD15~18 ¢ H-#EIZ k1 5 GD20 Shono ©
(0 &Tr300 > bk oo | 10, GD11 DR W OSBRI FEEE O H N, MBP B 5-8EDR | et al. 2000
mg/H : 0 KO (2~6 VL/EE) ~14, X BICBITHRERNT A AT o U EHBEOIKT
%9 1,000 mg/kg 1T GD15~
{RE/H AR, 18
xtHRRET GD7
~18 2 = F
%5
MBP Wistar-King A 7 | 58] | GD15~17 | 250 A Lk : GD20 DG WIZI1T 2 FEMSEEHRAE MRt | Shono and
(0, 125, v k & N, PND60~70 (23T 2 =K PRI B A4 | Suita 2003
250, 500 KX (10 VL/#E)
1,000 mg/kg &
#H/H)
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MBP OF1 <=7 & A GD 8 1,200 : —fE47= Y O AR R IR E R Saillenfait
(0, 200, (20~23 JL/Ef) &1 800 LA | : ATFHEASH & OV R SUT RIS R LR A B 47z | et al. 2003
400, 800 KX GD18(ZH| | RIEEOEN (FEZDTHELR L)
1,200 mg/kg A& T 800 : RIEM DL (HEZDF 7 L)
) 400 LA & REM ORERINEOWRED (GD9~GD18), —
N2 7= 0 OAELERR B . — 272 DEIRZ IR
SREAIN, —IE 272 0 DOREWLIT RN
200 DLk« ARG B QR TR IG R AR S8 (R 2D
FhfliZe L), MR PSR 20 b - R B o B (f
HAOTH L)
MBP SD 7 v b Hi[A] GD 10 | w7 L
(0. 400, 800 (11~13 JE/EF) &0
& O 1,200 GD21 |z
mg/kg <) i
MBP SD 7 v b IEEE | GD15~18 | 766.2 : GD19 DR EIZI51T 2 LS/ B AT RERE O 1Y Shono et
(0 X UMk (10 PT/#f) . GD19 OREVRIZE T 5 Insl-3 O mRNA 5L al. 2005
TR 1% - b PNDG60 IZ851) 2 k5 TR 4
766.2 mg/kg &
#H/H)
MBP SD 7 v k s | GD15~18 | (MBP Z#5 L= Rl S5 b= R8I D 5 Kai et al.
(0 X T* 500 (4 VT/BF) &1 PNDOO (ZIEH 7RG B Nl &R U 7o e A R4 Bt & A2 2005
mg/kg {KE/ S, MEOIEIRRZTR Tz, ZOH%, 2 b OREOKEE
H) HEELPA~T)
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500 : AEE TR IE S, 72 B G-k & Ao S W 7= R &k G-It
IEROIKT . B AW HEO K B OFE R E &)
FE AN FE EE ORI A 2 7 OIK TR

SD 7 v bk 5% | GD15~18 | 500 : HEWRORENT A b AT 1 A OKE
(6~8 PL/E%) &

MBP <v—Ftv k FEE | fEHR T~15 | 500 : KEE DI E KR OBRE I A 5 2§ McKinnell
(0 &1 500 O RFEY) et al. 2009
mg/kg {KE/ SRR S

H) . (9 L)

A4 B
KEFR =
X425 14
H %5
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<BE >
QHEE - RESHOERAKFE. TOMOMER
a. MEMABRRICHT IEZERE (Sy b, BIR14B~4%% 3 B, &HE
a)
Parks & (1999) %, SD 7 » & (JL¥ft#7Z2 L) (2. BBP Xi%X DEHP
(0 X750 mg/kg RE/H, 22— W) 2R 14 A64% 3 H
£ ComlRE 05T oA R A FE i L7, A% 2 B, IWE O AGD,
BREENMNOT A NATa U EAR (ex vivo) DHIE ST,

1% 2 HOKBRERK N AGD X BBP ;O DEHP & 5-# CAHZ IR
L7-, A% 13 HOFimEERIX, BBP X O DEHP &5 CAHEIZHM L
2o TARNATHVPEAILDEHP EH5HETK T L,

EFEOIL, NPT v R 7 URIERIZ REOZ 47 ¢ v e filaic
BT Ray U EAEOIKTICLDAREMER S D RN EE O 7 2 v
T AT VRGEOENEa CHDH L ERIELTNDH EEE LTS,

b. HEHRAEANDHZERFTEAZROZIIR (T b, FiR14~21 B, &%
#®0o)

Sumner & (2009) (L. CD 7 v ~ (4LHRME, 8L 3 L) ([ZBWT, T
R a7 ARFRINE AN B 72 D4R 14~21 HIZ, BBP (0, 25 &K1 750
mg/kg KE/H) ZEfEOESG L, AZARaI 7 2A2FMA LT, Az
2 L ATE R OB L OO AR 27 L7z, &5 47z BBP #& 5
B LT, HEWICRELS %ﬂ“é Enms T HE (750 mg/kg IR
H/H) KPR INETITHEZFET HZ ENRRINTHARWHE (25 mg/kg
(KE/H) NHAWST, R 7T, R 18 B CGREBHIR) M OVER 21
H OREMIE ONZ A% 25 H OIREMW G, 24 RE O], INEE S vz, RE)
WIT BT, KE, AGD 3 S iz,

ZOREF., 750 mg/kg RH/ B G5 CIIMERIC HimEsE (6/6 VL), FLEA
% (3/6 VL), AGD %EffE (6/6 PT) . FEH EROEHUX2ERDKIE (6/6
VL), FEFERIE (6/6 VL), RISZHROD KRIESUTAE (2/6 VL), FEHEO KT
FLH (416 VL) | R (1/6 VL) K OMRkEE O Fh /3 ) TR 0 K48 (3/6 L)

2 a~g [ILLTOHERIC LV BE LTS,
a : BBP OIFHIEF Z st L7IciR CTh 2 720,
b @ AHE 3 VL & B D 72N T2,
¢ Pl RN IR~ DEBEDO AR TH Y | AFER AT O AWV 2 I TR
FELiETWnamw,
d~g: 1%, P17 Fa 7 AERHEIZOWT, in vitro BRSO U B = — k7R E O
WMEFELDIELDOTHDLID,
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vy

WO SN (HEZOTH A L), 25 mgkeg K/ H G CIIRENICAE
FEFCEN A BV (9/16 VL) . FLdmiEsk (7/16 JL) KUV 21 HO AGD 4
i (2/16 I8) 2RO BN (AEZEOHEHR L), A% 26 HD AGD 13%#
B & RS CTh o 7o, MERIZITA BRI RITERD HALR Do 7o, T Cof )
X BBP ISR SN HEMWN OINESNZIRO A X Re 2 7 A%, NK
PEREHICE L CRAR D Y — U &R Lz, IERERZEO 3 % TS 2,
R ORNRPELE ORB T 0 7 ¢ — %, I AR & 33 R H& O BBP
ARG LT RE CEENRO b, BEICEB W TH, e &R O
0. SRR, AR SUIE A ERE O, BENIR SNV IEEY & A
BERENIRINEIRE E ORI T, ZRRALNT,

c. FLIRFZFIIR T HEERE (T v b, IR 10~28E, ®FHFED)
Moral & (2011) iX, CD (SD) 7 > ~ (4E4RME, &% 10P8) (2. BBP
(120 X ¥ 500 mg/kg (RE/H . XTHRBEIX T ) 2404 10 B 600 E C

SRR O 5 DB AT o 72, MED REMIE, 21, 35, 50 KUY 100 H i

TR SN, EHIEARAL N BrdU (RE(LTAFX T U r) ORDIA

F TR, ILIROBRE K O RIE Tl S e, /o, ~A4 7 m 7 LA

KO 75 A4 5 RT-PCR (FHREARY A 7 —BHgNIL) 2 HWBET

FEBURENT M T iLT,

ZORER, mAER CHERDOFERBIENSBIZ I N, AROIEREIZD
Wi, EAHERLOEHERET 21 BEORMILE OBOB, & HERE
T 35 HmDOIRFEZIRZZL O DO BINMB A BTz (p<0.05), F 7=, HAFHFEE
WIZOWTIE, EHAEFOANRHEHE T 35 HEO KM IR (terminal end
buds). 100 HERORMFLAE. 100 HimD 1 B/NEIZIS 1T 2 HFEM D O b=
D, XMERE LR THERICE T, S DIZ, B FRBENT OfE S, BBP
ICRFBEINTT v FOARTB W TEE FRBRITIIH BT e 21b
NIBI, BEL~IVZEBILD B - T8I f-1%, BEED T TV —Ofric k-
THRIERRE, MiluS 7 iz, & Ok, IR/ 2 &2
~ENTE,

d. ;i7> ROy UER

L2 AN in vitro i RBRIZEB W T, BBP 137 v e X U HEH 2R~ S
RVIS, BT RS URIER A RO Z ESRIE S TN D,

Ty Ru b Ui g (AR) 12T A B I AR SRR IV T, BBP
Xt PO AR I L THIHWEEMHEZ TR L, 7 A RAT OB b AR ~DfE
H% 50%FHET 5 BBP 2 (ICs0) (X 9.3X10% M (f£#E 5 2004), BBP
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DOt b ARIZHT DFEGMEIL5.0X1010M DY Res A k27 1 (DHT)
DF) 1/11,000 FEXHREA TR 0.00905%) (HSZATBOEN B FEAMLE AT
ERgRE L ER A WIEdt s X7 & (CHRIP) ) Tholz,

KA X R 2 W2 AR — 2 —Bn B Tld, BBP iZt M AR &/ L
TR GIEMEZ R & 7203, DHT IZ X% B b AR &4 L7 BrGEME 2 #ii L
7= (Sohoni and Sumpter 1998).,

F ¥ A =— AN L AZ— Oz EERMIEZ Ao LR — 2 — 8 s 7R
BRCi%. BBP X 1.0X104M T AR # /1 L7Z#RBYEMEZ RS 00ad, m &
TDHT 2L % AR 241 L7 EyEHE2 Ml L, 5X1010M @ DHT I2 L %
R G 50%401] 325 BBP J2E (ICs0) X 1.0X104 M Tho7e (&
fE D 2004), b b O FEEEMI A AV L AR — 2 — B s 1R T,
BBP idt b AR # L7 BHEREREIEME A R S R0, @ A& T DHT (2
L5t MAR Z0 L7o#sBIEM 28I L, 5.0X1010 M @ DHT |2 L D #5%5
&M% 50%40HI9- % BBP #i2EE (ICs0) 1% 1.01X104M T - 7= (Christen
et al. 2010),

F7-. Rider & (2009) @ L v =2—TlX, in vitro X\ ex vivo A 1 =X
LEABRICIRBW T, BBP I, IRIERE DT X F AT v UPEAKT R insl-3 (1
YA UERARNVE-8) O mRNA BB L~V OR T 255 EWmEL
TWw5 (BBPREDHZ L ),

KM T v 2 WA=y 2= = RICBWT, fi7 v ks
UHEER R 3 53 E (CHRIP, CERI - NITE 2007a) &Hi7 > Ku /s
VERERITRE D bivZeno 7= & 585 (Lee and Koo 2007) 3% 5,

A - FAEFMERBRICEB VT, BBP 137 v O T > Ra U ARTFR a8
B ORESCHMICHEE 5.2 5 Z LIURINTW D, FBIRENCEHEREZ N L
T BBP % L 72 [ED REMWIC BRI A4 (Tyl et al. 2004, Gray 2000) .
KT A4 (Gray 2000, Tyletal. 2004) . ¥58 FIATEATR4 (Tyl et al.
2004 . FRWFPEEE 2003, Aso et al. 2005, Gray 2000). KHEHEIEKRAR
42 (Gray 2000) . MEBAsAERE OAFE (Tyl et al. 2004, Gray 2000) . AGD
e (RRIFPESEE 2003, Aso et al. 2005, Nagao et al. 2000, Tyl et al.
2004 . Gray 2000, Parksetal. 1999). FLEHFLERmDEFE (Tylet al. 2004,
Gray 2000, Parks et al. 1999) | ©l 5z 7y Bt IE | K120 (Tyl et al. 2004) |
M7 2 F 270 EBEOKT (Nagao et al. 2000), FEHETHOT A F AT

43 Howdeshell, Rider » (2008b) (%X, BBP (0, 100, 300, 600, 900 mg/kg {4
#H/H) % SD 7 v MIAEIR 8~18 HIZH@fl#f G L-aBhicis T, 300
mg/kg RE/H UL EOEGHECHERR B O T A AT v U pEAENED LT &
HLTW5 (Howdeshell et al.2008b),
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o L FEADIKT (Howdeshell et al. 2008b) 338D b T\ 5, HIET v
MZxtd % MBP O#5- T8 HANITERFERIE O 5T 5 (Imajima
etal.1997), Z DX 957 BBP o7 v Ka 7 U 4/EMHIX DEHP & O DBP
IZEDbDEEPLTND,

Howdeshell & (2008a) O L v o — Tk, HAERNZ T # VR 2T LT
TR SN HET v NRE DT 47 ¢ v e Ml TIX, BEO S BITHEE R T A b
AT KN insl-8 OFEAENAD L, H/VE L LoV OIK TS EARTE L
R, FEER, RETHZE, HAEROEMGEDREEZELDH E LT
By B, THENABIT AT T, L AT o —/UEEIC 595 StAR &,
AT a4 REAGKIZEEE 9% P450sce, CYP17 DB FRELZZEL &
HIZENMBINLTWHE LTS,

e. TR MOYUHRER

A2 Nz in vitro B BRIZEB VT, BBP 1355\ =X b a7 U RREM %
RTZEDRHRESINTND,

T X hu b o2 B (ER) ISR 28 a 3 B R G ER Ik VT, BBP
IZe b, v Ty FMED ERICK LTHWEEMEL R L, ZOREMEIR
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 & 2 LR — 2 — B 5 RABR  (Zacharewski et
al. 1998, Itoh et al. 2000, Jobling et al. 1995) . ¥z FEREA V=Y
— A7V v kB (Hashimoto et al. 2000, Nishihara et al. 2000) &
N R—% —&ln B (Coldham et al. 1997, Harris et al. 1997) (25
W, BBPIZERZ S LTZEnEIEME 2~ LT,

T A b g URE e MR A2 oM iR 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) %, IR AR L72 SD 7 > ~ (F# 10L)
BBP (0. 20, 200 &% T 2,000 mg/kg K&/ H) % 4 ARG ARG L+
HIERRBRIC W T, FRIBEE R OE EEMIRO A3 2 22813500
Lol LHE L TWD, FH 51, BBP L. invitroilBRIZIHB\W Ty
WA ha 7 &2~ 33, In vivo TIEZ A ba 7P U KR EHR L)
Sz LTW5,

Moore (2000) @V E 2—"TiX, 7 X /NWVEEY T A7 Vi in vivo D% <
DORERICEBNTEGHENELDIHET= A ba X UL R L TR
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G, InvitroilBRIZBW TR N7 XNV AT VO T A h 1
TUEMEIE. B B XUTRERICHT T A A L BEMEN e A LTV B,

f. TOMDARBRRANDIER

Zhao » (2010) X, in vitro TOMFE aNTF a4 R~DEEIZHOWNT,
Ty b D11B-t ReX 2T uA RKFERER 2 EELZ BBP 1XHE L7
MoT=n, MBzP [3fHE L= L35 LT 5, F£72, Ghisari & (2009) 1%,
BBP @ in vitro TOHRIRAR AT ERIEMEIZ DN T, BURIRFSLVE TS
BLUTHIET 5T v b FEARREO GHS Mz v zikbk (T-screen)
BWT, BBP TR AFHE L7 & A LT\ 5,

g BHETE

THENVET AT VL, P77 Ra 7 URRIERR O TV SO BREE
fbE & L bic, HEREZ KT T AIEEEN R ST 5,

Z v MERKEOT A AT U EE (ex vivo) HILET S 5 FIHD 7
X g 27 )L (BBP.DBP.DiBP, 7 # L o~ F /L (DPP) . () DEHP)
. 8D 7 v MO 8~18 RIZIRAWE L TRAKLGT 5 & HIEMENT
IRHERR RS DT A h AT v UEA (ex vivo) DTG A LC RO N
BT & DA (Howdeshell et al. 2008b) 735, £7-. SD 7 v b®D
JEfk 14~18 HIZ BBP & DBP OIREMORE A G 21T 5 L HEREMW D 4=
SEESE DB 50%LL_EDOFE AL CTH LT & DS (Rider et al. 2009,
Howdeshell et al. 2008b) 3% 5,

TNEORBFEENS ., FRHA =R LN L7 2 AT AT LHE
IREW TR T 5L, AEHEINNREENEO LN E LTS (Rider
et al. 2009, Howdeshell et al. 2008b)

Sharpe (2008) ® L b =—7TIl%. Howdeshell & (2008b) DO#BRIL. %
7 B VIR AT VBN TN 2 WV I DI WRETH L IREW TR
FEIERIC LV BB IR D AT v A REEAMSI2 A4 U 5 rleett 2 e LT
BO, BTy MEROT7 XN AT VEBEIZLD , BET 1 75 LHH

(male programming window) WIZ7 A AT v RBEMNMETT5H &, 1
PEAGEREE (disorder) NFFEHEINLEEZEZXOBNDELTND,

F72. Rider & (2010) X, 7 v FZHWRBRITIBW T, HEMEATESE
DOFRAEINVER T 2 BT O B2 2L FME DR EW % T8 NFEET
5 Z eI X0 RISHMA 72 Tl 2 BERIS BAEERPRO N2 &b,
8l 2 DALE D A J1 = X LLMERBRICS )b & 3 RS 72 H BRI &2
BNELDHZ EXERLTWD,
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OARTBRRVESE - RE~NDZEDFE LD
7 v b RO~ U R & Ao AR aE R e O A s R BR s ST
WD, AFEMRAERICB O TEME LI LT RIE N 2 6 ORERO 5 5

K LOAEL X O NOAEL I T D &V,

a REYMOLEEHERVERESS
(@Q)FBYDLEEMH
VWXX X7 v MZ BBP 25 LRBrRICW T, EBHH, STHR
. SETOEN, EAAEORME, REHEMEORD . BEHEORD, it
?@\ JlEE E OB, BiREEOHEMN, oMK EL (OVE AEERM
fasE) . Mg+ TeREL N TLREDOIKT () ROMiEH T4iRE DK T
(M) A B3z (NTP 1997a, TNO NaFRI 1993, Piersma et al. 1995,
TR PEZEAE 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

7 v MZ BBP ##&5 L7=iBRICV T, HEMEANESE (FBE. RISZR L
ORI ER) OlifssE mND . HROMBZE( WBHEZEWE. 79147 1 v
b HEREIE R AE) | FE R BIRORRRZE L (8 oRD B EPRE asLE
E), MyET FSHIRED B& ()., miEFT A AT e E (), 7
HEEORD, INREEORD, T 0T 7 F U RED B (), 42
BEROET, ZBROE T M OERBEMBRBOEINN A iz, AR
AFEEMERRICH T S F1 BB CTo A, HEEEORD ., FROMBEE
b (EFEMARED . FERIES) . RO, R LEAOEE RS, H1
EENMEOIR T, MyET LHIREOKT (), +&EEOHIN M OERED
W RERD B (NTP 1997a, Piersma et al. 1995, %45 £ 2003,
Aso et al. 2005, Nagao et al. 2000, Tyl et al. 2004),

(c) HEN D LOAEL B TF NOAEL
BEWIZHOWNT, I HIEV LOAEL X O NOAEL W&o 7-di%, SD
7 v b &AW RGO 5 XA AR E MR (Nagao et al.
2000) T& Y, FO HEY OMEMEDFRE, FO BB OO o & it o O
XTEBEOIIN, FO BB OO G FSHIRE D L5, F1 &3 ORED
B RAR T ORI QNS F1 BB O I O B g Al 5 BB OB I &S & |
LOAEL # 100 mg/kg {A%/H . NOAEL 7% 20 mg/kg (k&/H T -7,
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FTo, BEMWIOATEREIZ DWW T, & HIEV LOAEL & () NOAEL 735 &
NeDlL, SD 7 v M & HWCIREE G2 X 5 “HARATEEMERER (Tyl et
al. 2004) TH V., F1BEMOREEOIKR T, ZHEOK T, BEREDOM
DR O AR AEAF IR B ORI IS % LOAEL 2 750 mg/kg {RE/H .
NOAEL 78 250 mg/kg A E/H TdH - 7=,

b. REMIDREESFM
(@QREERUVBRREDAR. RERUVERERRICHT HEE
v AKDNT v N ORI BBP 285 L7z VT, 2ink

I, ARBIRE R X A5 R IRE OB e RORERE, KIEOES -
A O (Z2E  mRERENE, A - B Ola IR\, WEgoEsE
O, HER, fRREAEA S, BERILRE) . B AGD % & U5
FERN A B2 (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. RERUVABERRICHT HEE
7 v b OZEHTHN BIEIR &K O FLIMIC 72T T BBP &4 5 L 723z
BWT, HAREFROET (HAER 1~6 A), (KREMEME (HAERD S B
FLRFE T) . Bt AGD & (MAER G HAER 4 BET), #o AGD #
o, RSB - KB LREEORD RO RO g+ FSH &
DAL (KE) . 1MIEH T3 iIRE O T () . MEOATER O TE O O
WY A D) . MEOFLIA - FgmiE iR, R o Bl IE M OVEBH H B E7)S
F 517z (TNO NaFRI 1993, Piersma et al. 1995, #&#pEZ4 2003,
Aso et al. 2005, Nagao et al. 2000, Tyl et al. 2004),

(c) 'RENM D LOAEL B TF NOAEL

BEMWIZOWT, & DRV LOAEL O NOAEL &6 7=di%, SD
7 v b &AW RS 0BG LA AR EMERER (Nagao et al.
2000) Th V., D F1 REMW O HAERMAEOKER O F1 R8Ol
D IMIFH T OIL T2 %, LOAEL 2 100 mg/kg /A8/H, NOAEL
2N 20 mg/kg RE/H Th o7z,

Nagao & (2000) ®#ER &R U LOAEL 2355 7-dix, SD 7 v b &
FD T sl 0 & 502 &k o AR R (R EEZEE 2003, Aso et
al. 2005) TH V. F1 WEWOREOKELE, F1 REMW DM AGD #1
K ONF2 WEM OIED AGD ifEIC IS % | LOAEL AR ORIKHET
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&% 100 mg/kg KE/H Th -7,

Nagao & (2000) OFEROKIZIEW NOAEL &6 7=0i%, SD 7 v
bz W IREER 512 & 5 AR RER (Tyl et al. 2004) TH Y |
F1 KON F2 RE it H AR AGD g2 LS & . LOAEL 7’ 250 mg/kg

{AE/H. NOAEL 7’ 50 mg/kg RE/H Th -7,

(7) El=zEk
D In vitro REX
BBP @ in vitro B e O R4 & [11-27 12~

= 111-27 BBP O /n vitro&in=1EsER

YA POE- v ESLE S9 | S9 STk
— +
AW
Salmonella
typhimurium
HIFZER 333~11,550 pg/plate
- (TA98. TA100, — | — | Zeiger et al. 1985
78 HLERA R
TA1535,
TA1537)
Salmonella
(LRSS ~1,000 ng/plate Kozumbo et al.
o typhimurium — —
75 LR ER 1982
(TA98, TA100)
Salmonella
typhimurium
7 Monsanto 1976b
HIm2esk | (TA98, TA100, 0.1, 1.0, 5.0, 10.0 pL
o — — | (EU-RAR 2007 &9
75 FEABR | TA1535, /plate
51/)
TA1537,
TA1538)
Salmonella
typhimurium
vl Monsanto 1976¢
BIm2esk | (TA98, TA100, | 0.001, 0.01, 0.1, 1.0, 5.0,
o — — | (EU-RAR 2007 &9
2 HEER | TA1535, 10.0 nL/plate
51H)
TA1537,
TA1538)
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ZeIRAE B | Saccharomyces
A cerevisiae (D4)

0.1, 1.0, 5.0, 10.0 uL/plate

Monsanto 1976b
(EU-RAR 2007 XV
C1N:ED)

ZeIRIS B | E coli (BFAEERR.

Kurata 1975

o 30 mg/plate NA | (Omori 1976 XLV
kbR uvrA-)
51H)
B. subtilis
Kurata 1975
DNA & | (recA-) .
o ) 30 mg/plate NA | (Omori 1976 LV
R E. coli (uvrA-,
51 )
polA-, recA-)
Wity LB Al
S9—1:0.015~0.040 pL/mL
GEIRIEFL |~ R LN
» S9+:0.20~1.20 pL/mL — | Barber et al. 2000
BR (L5178Y TK+/-)
S9 +/-& BT 4 RFELER
) .y S9—:5~80 nL/mL Myhr & Caspary
JEIRE T | =T R L R
o S9+:30~100 nL/mL — | 1991 (NTP 1997a
R (L5178Y TK)
S9 +/-& BT 4 RFELER X051 H)
0.06, 0.16, 0.32, 0.65,
1.25, 2.5, 5.0 pL/mL Monsanto 1976d
GEIRAE R |~ R LN
o (1.25. 2.5, 5.0 pL/mL (¥4 — | (EU-RAR 2007 k&Y
R (L5178Y TK) "
%) 51H)

ALBRRF R RR a7 L

R | Fr A== LA

S9—:125~1,250 pg/mL.
14 FeH P

Galloway et al.
1987 (NTP 1997a

WaRER | ¥ ORI S9+:125~1,250 pg/mL,
FvsIH)
2 BRI ALER
) S9—:0.40~12.50 png/mL,
i 7SI E) R Galloway et al.
B FrA=—ANLA | 26 B[ AL
Gy IRAZHA . — | 1987(NTP 1997a
. & — PR B S9+:125~1,250 pg/mL,
AR L5 )
2 BRI ALER
B, —BEME NA: 7 —472 1L

S9 +/- : ARHHEMEAL R (S9mix) fF(E FIFEF(E T

BBP 3. Salmonella typhimurium(TA98, TA100, TA1535, TA1537 & O}
TA1538) . Saccharomyces cerevisiae(D4) . E. coli (B4KE, uvrd) kL O~ A
VoS EANE (L5178Y TK+/-) % V= 989848 SR Tl ARG TR DIFAE T
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N ONETFAE T TR E RAFH IR L2 ho 7=, B. subtilis (rec A) kO E. coli
(uvrA:, polA, recA’) %\ 7z DNAEERBRIL, RETE LR DOIFFAE T T
SNTEY, WIFNbEMETHST, Ty A =—ANL2Z—FE (CHO) fifuz Huv
7o Yt R BL T N OVl ek e 68 03 IR AZ 3R 1 X . RBNE ML R DAFAE T K OFE(FTE
TCEEETHT,

<&EY>
Sabbieti 5(2009) 1, vV AFHF L% 106 M & BBP T 24 FffHLELIZLZ
%, BBP |3 DNA RGO INZ 5| S J ZLIVRENIEHEL TV D,

@1In vivo RE&
BBP ® in vivo BaaMiAER OfE 2 # 1I1-28 12777,

= 111-28 BBP O /n vivoidB{cE=1EiAER

R PSS BRI B STk
1 mg/L(0.183 mg/kg &
B HH/HAHY) Z i (19 PC)
o Alpk:AP:SD 7>k o Ashby et
AN DOUEHRIA K O 3L —
BB al. 1997
K51, itk 22
ZE AR AL
17 FffE
1,250. 2,500, 3,750 }&
5,000 mg/kg {AH: 2
% 5,000 mg/kg A ET
] 1,250~3,750
Yt KRB | BEC3F1 ~ v A4y | HRIfEHEN& G- (7, & NTP
L \ mg/kg K : —
R gl FE10PO) L, #& 5% 17 1997a
ERH 13 36 IRFf I B i
_ 36 IRffH :
TR B
1,250, 2,500 & X 5,000
ik Yt mg/kg {45 H C HL [A] g e 23 R —1
B B6C3F1 ~ 7 2F X NTP
TR ) WG, &8 5 D) 42 R £2)
o iRl 1997a
kbR L. #&51% 23 BRI U TR BRR F i

42 N F BEZ

4 KBRICEB VT, HfiEIC X5 DNA HBEORIE TR /22 &, BBP O &K
DR EN TN RN & &U\fﬂiﬂ@ifﬁr@ﬁT%ﬁ{ﬂmTT F SRB R YE DY
IMARIE B T Z Lo . ARBRICIHIT 5 DNA BEITHIIEIEIC L 5 IR TH L]
BEMERH LT, BE LT D,
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400~600, 1,280~
1,840 K& Tr 3,200~

4,560 mg/kg KH/H D —
EMEESE | B6C3F1 v A, - ) Bishop et
B BBP Zillik 1. 5 LT (MR IRFE RO A FER
BV CD-1 v A al. 1987
10 HBIZE TG, & Hhn7eL)

FH-OMEEAZRIL | 2L
BfG 17 HiRICER%

HELWZ 500 ppm HEA
HELZ 10,000 K2 OF 50,000

. Valencia
{EpEA b | Canton-s Bpaemy | PP IR (8 HIED 1985 (NTP
e DS ) 1997 £
F1 #fE% 5 of & A2l
F2 D B A= O ¥ 27 o
~7z

+ B, R, — R
1) 5,000 mg/kg A/ H#EGHEEZEROT trend 25845 & p ED 0.0067 & 720
AEThoT,
2) NTP (1997a) (T Btk & G L TV 523, REMFRAES & L CE, AEERFEER
TRUNZ & B BRI &Rk LTz,

BBP |Z, B6C3F1 v~ 7 ZA KT CD-1 v 7 A& HW e BEHEBSERERIE N> 2
Y a AT W ES T BSERRIC B W TR Th o 72, Alpk:APs$SD 7
v MEBEIG A W T BRI METH o 72, B6C3F1 ~ 7 X H a4 H
T G A SRR M OVl R G 0. 73 (R A AR T U3, I BR A & RO T2 BE RS
PERER DS IS STV D

QECHEMEDE LD

In vivo i BR TlE, Yok S5 aER & Ok Yu (R AZ Ha sl CRERGME A2 R
TEHRENH DN, /M‘faﬁ%ﬁ e CTH o7, Fio. InvitroiRER TR, 1EIR
TSRS BE R . JER S B ) OV DNA BEEBR S EMETH L Z Ennb,
DNA & DISICH A BREAFHR T L L ERBRTHHDOTIH RN EE R
7o

DLEXD, KEMFHAES L L TE, BBPIIZIFAEKIZE > CTHEE 2 58 R
XS O ol L7,
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(8) TDDER

MR LR A 2 B O T M T B A ARk 73 it S 47z, BBP i B A
AR ORER & 3 111-29 127”7,

~ U ASHESERIR (BALB/e-83T3) & HWicilR Cidfzt:Cch o7z, ~V
T B A — R 2 DT RRBRIZ W TR, 24 IERE] O BBP LB Tk
M 7 HEWECIIBEMETH 7208, Gl L oo T-HEIXARHTH A,

& 111-29 BBP m#HRafs & iniitER

P PR S R STk
S9 S9
— +
s Monsanto 1985
~ T ZGHE A (BALB/e- | &R Y
B} -2 (EU-RAR 2007 &
3T3) LR FRE 2 L
UEIN:ED)
~ 0 AEHESER G (BALB/c- | 0.010~0.160 pL/mL
Barber et al. 2000
3T3 A-31) 3 HELE - NA
24 W[
24 WREALER: 25 50, )
100, 150, 250 pg/mL
(> 25 png /mL TitE) 7 : Le Boeuf et al.
ST LN BAS P He i A ,
7 BRI 1, 2. 5. +2 1996%

10, 20 pg /mL

(2., 5, 10 pg/mL

TRtE)

+ e, — ik, NA: T —%7 L
1) EU-RAR (2007)149 ~2—|Z1%, 0.49 nL/mL~8,000 nL/mL, 151 ~<— 121,

10, 20, 40. 80. 160 nl/mL L E#E =T\ 5,

2) SO DHFEDFHE L,

3) AR#RERIL GLP 12> THEMi s iz,

98




3. EMZBITEREE
(1) EEHR
BBP [ZARN THCIRH, it s Z RN Tnd 2 b, K
HFHAES T, AEFEEY O BBP O (MBzP) REZZBEDONA 4~
—H—LLTWVDELDIZRELTE MBI EEE2KBErTo2 Lz, &
TN AE A MO BBP R 2 BBEIEE L LT FRIC OV T HRE L7,
BBP O &z (28T 2 P OFEM 2 3K 111-30 127~ 7,

O KABHDOEBERICHT H5E

R 72 N BRI D B D T1 TN DB — b —FZ X RIT,
PR MBzP JREE & REHRAEEE (e, B8 B HRE. BrEsME, B
e, BT YR mEEss) oMRLEy (FSH, A ATy, =X K
TOF =, A ey B, EERLEVREESGZn T v (SHBG) &) L OB
EMEIZOWT, EEOBWFE N #]E ST o,

TR 72 N B2 x5 & LT BRWTAIFSE 2 1S3\ TCL SR MBzP IR & F
WFEEE CRRE, R8RS FIRE. K EEh, HPRe%E) SUTRBARE
EDORICEE 72BEE IR /2o 7= (Jonsson et al. 2005, Joensen et al.
2012), ZhHOWMEITHIT H BBP OHE— HEEE (FRE) 1%, 0.38~
0.96 pg/kg fKE/H Th - 7= 45,

RIERI DB D F1 v TN FYES— N F—Z x5 & UTREE e 7 ik
WTC, FFIREEIZ DWW TIN5 #ICiE, R MBzP B & ORICHEE A
DOEENH - 72 LT 58 (Dutyetal. 2003) &, AEZREHEN 2072 &
T 545 (Hauser et al. 2006, Jurewicz et al. 2013, Liuetal. 2012, Wirth
etal. 2008) NdH -7, TNHDOWMEDHI B, AELRBEENH - 7= LT @R
@ BBP OHEE — HEERE (FPRfE) 1%, 0.26 ug/kg AHE/H TH Y . /2
72 o 7o & T 5O BBP offE— BEEIE (FRE) X, 0.007 K
~0.49 pg/kg KE/ATh -1,

R 1EEME S O FIERBIZ DWW Tl <72 6 # Tl JRH MBzP R & DR
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
WEIZB T 5 BBP offE— HEIE (FRE) 1. 0.007 Klifi~0.49 ngkg
KE/H Th o7,

FiFGe R BEMEIZ DOV TH 72 T i, JRH MBzP IR & ORIZIED
R ®H o7 (Jurewicz et al. 2013), Z O#HEICI T 5 BBP OHfE—HIE

45 RKREPFAZIZIB W TRE L7 BBP O — R EREZ AT (O~®@) 1277,
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B (FPoefE) 1. 0.17 ng/kg (KE/H TH o7z,

Fs TEEBPEIC OV TIE, MBzP & PCB (R Y (b e~ = =/v) JHOMAAE
M &2 RETH58HENH 7= (Hauseretal. 2005), Z D EIZIHIT 5 BBP @
HeE— BB EE (PRfE) 1%, 0.23 pglkg (KE/H TH - 7=,

PEARILE ATONTIE, BRSNS RIS & U BBEoE 2 . U
RIER DB D F1 v T NDFPES— N F—2 %5 & UIZREEFgE 2 iz
T, R MBzP R & OICAHE2RBEITFE 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 (P U9fE) 1%, 0.17~0.96 pg/kg
KE/H ChoTo, —J, MHENEFSZ LB Gho TV HEZET RN S
x5 & LT-BEWrIESE 1 RISV T, R MBzP R & g FSH IR &
DOMICHERADOREENED S5z (Duty et al. 2005), Z OHEIZBIT D
BBP offtiE— H#EIE (FRE) 1%, 0.22 pg/kg RE/H ThHh o7,

@ BMAXMEDOERRIINT 5L
RN ZetE 2 %t G & U T IE B FRIFSE 3 S OMRRIWTAFZE 1 #RizIs\ VT, SR
MBzP R & FHNEAE, & RGE XIS E RO AR L ORIZA R
BEHIERD B2 hvo 7= (Itoh et al. 2009, Huang et al. 2010, Upson et al.
2013, Weuve et al. 2010), ZiHO#EIZIITH BBP O E— HEHE
(FP OB ST ST ME) 13, 0.05~0.44 ng/kg (KHE/H TH - 7=,

@ ZHREEICXT HEE

RIED T v T ZxtGe e LTZER BIEZE 1 MW, JEFIRED R F
MBzP B E 13t BEE L W HEICE D) - 7= (Tranfoet al. 2012), Z OHEITE
7% BBP O#fE—HERE (FRE) 1L, 0.30~0.42 ug/kg KH/H TH -
775

R EZE SN TWeWh v 7 axtg b Lic adh— MIFSE 1 #IZB VT,
B = N =12 oW T, R MBzP BE & SR BRI OER & OfMICH
ERBE RS Bz (Buck Louis et al. 2014), Z D#&EIZE1T 25 BBP @
Hew— HEECE GRTE4ME) 1%, 0.08~0.14 pg/kg IKE/H THh - 7=,

@ 1w, BMERRUESRICHT HEE

BEEIZDOWT, IfmAaxig & Uiz 2R — b PEFRIFSE 2 #ics
PRI MBzP #JE & FpE (WER 37 A COME) & ORIZA EREEILR
D oo e (Meeker et al. 2009b, Ferguson et al. 2014a), —J, HA
FE (B RFW 00 N OCRHIETHAK) & ORICITAE R EOBENFED 5
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7= (Ferguson et al. 2014a), Z L5 DOHMEIZIIT 5 BBP OH#HEE— HIEEL
B PSSO 1 X, 0.14~0.26 pg/kg KE/H TH -7,

TR BEREIEIZOWT, BARANZ RS E LB 1 Sicks VT, B
DR MBzP ¥R & AR NS AR O B &, (RE R OUEH & OFICH
ERBENED BN h o7 (Suzuki et al.2010), Z OEIZRIT 5 BBP
OHEE — BEEE (P 9efiE) 1%, 0.14 pg/kg K&/ A ThH -7,

MAB WD AGD LT AGIL IZOW T, BEELOJRH MBzP R & OICHE
7B OBED GRS b Lo (Swan et al.2005) 753‘5)5 2N, FLak— kT
RBREBEEL L CHMET D&, ARRBEEITHRD bR o72 (Swan
2008), T HDWEIZIITH BBP OHEE— HERE (P9l 1X. 0.15~
0.29 uglkg RE/H Th o7, Flo, BARANEZXG & LB 1 8z
<. lﬁ@?$M&P&V&&EkﬁE%@ R AGI & ORI E E 7 H
BEIRD Loy o 7= (Suzuki et al.2012), Z OEEFIZIIT 5 BBP OHEE
— BEEE (PRfE) 1%, 0.17 pglkg IKE/H Th o 7=,

MARNLEY (SHBG, LH, 7A AT mry> FSH, /1 B B KT R
NZ A=) 12O, BB E B REG L L adh— M 1 ik
T, REEL MBzP B &R S OV W oo g ik s v R & oI
BEZEEITERO b7 o 72 (Main et al.2006), #bm & AR 2SR E L
7o a7k — MIFZE 1 TN T, RER O IR MBzP I & p5 g o4 v
TURE L ORICABEZRMBEIIRD bivZe 572 (Linetal.2011), Z O#HEIZ
B % BBP o#ftE— H i (P fE) 1%, 047 pg/kg AH/A Th o7, %
7o it & A w5 & UTe 2 — MIFZE 1 B8V T ik o 1 ig H MBzP
PR MIEPERLEVEE (T RexTFo o4y, MilgTe Feoe'r
ypux%yVﬁy TAMATwr, SHBG, T~ a7 5% &
OFNAEBILR D 52 0o 7= (Hart et al.2013),

® BEHOMREZICHT H2E
BEMRI#ZOEb kR E LI 6 #IZBW T, 88 IR OIR
1 MBzP R & 5 M (L. F2E, RRAM. 2otk Pt BEH R
FIE, DO LMHLABEES) KOMEFRLVEY (FAMATrY LH, A
7O —VE) OBEERTASNONZ, 205 b, EEMOREIZET S
] & DO FEEFERE SUIMER VT > & ORICABERIEXITADOREENH 72 &
355 (Mouritsen et al. 2013, Chen et al. 2013, Ferguson et al.2014b,
Frederiksen et al. 2012) & A ERBEHEN 20> 70 & T 5% (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 Akt G L Lo 2k — MFSE 1 i\ T, iR O REBLO G
1 MBzP JRJE & Z R ok, IR fRE S (BMI) . JPERAFE, FIRUNAE
. ZENYIEIEGERE N MG T HERLE CEE (i 25 —8FRLEL,
FSH kO e B B) & OMICEEITR® b/ dy > 7 (Hart et al.2013)

® NMNEOHWBRITHREIIRT HEE

BT 2380z, B OEET QR MBzP R & 2~3 ki O G385
2 (MDI), FitE#h e (PDD) &K OWEITE) & ORFEIZ DWW T, HAE
IR — MIFFED 2 S STV D

%ﬁébﬂi“(ﬁﬁﬁﬁ“é &, MDI, PDI & & REBLOJRH MBzP 2 & O
HEZBEILFED 572 - 7= (Whyatt et al.2012, Téllez-Rojo et al. 2013)
B, MRERB VORI LA, PDI & REBLOJRH MBzP /& & OICAE
7RIED Bgiiﬁ—#mu D ST (Téllez-Rojo et al. 2013) 3% - 7=,

FIREITENC DWW T, FERL O R MBzP IR & NIM X /T8 & ORIICAEE R IE
@%ﬁﬁm®%mtoﬂ%%ﬁ%@ﬁ L%t AEREOBENRED L
N, BIROBLTIIHEZRBEENED b2 - 7= (Whyatt et al.2012),

6~15 i D/NR A5t & LI BT SE 1% IZHBWT, SR MBzP B L %
B MEREE L VR EE & OMICH B Z2BEE#EITED 5o 7= (Chopra et
al.2014),

@ FRIRBEEEIC X T HEE

PR MBzP JRE & FUR R EE (g o TSH, Ts, T4) & OBIEMEIZ-DUWNT
FEWrFSE DS 8 s ST b

TSH {22\ T, JRH MBzP B & ORIZIER TRV N LM THE 22 1E
DORENDH 72 & T 5L (Dirtuetal.2013) &, &, /R, IBREORLA
B2 e O TR WA B CHERBEEN 2o 7o & T 584 (Huanget
al.2007. Boas et al.2010, Dirtu et al.2013) 23&% > 7=,

T3 2O\, #hm S OV ThR MBzP B & ORICH B /2BEEITED 6
n7gnh-7- (Huang et al.2007, Boas et al.2010),

T2 OWT, JRH MBzP B & ORI M Ok B 2 CHE 2R BN 7
Molo b3 5% (Huang et al. 2007, Dirtu et al. 2013) &, /NETHER
BAOBEN D -T2, KR EB RO LI2GEI3E B RBEERRD b
Motz T 5H%E (Boas et al.2010) 23&H - 710

KIE~DEE
PRH MBzP 2 & R4 (. BMI, AEZ(LE,AOTR) & OBEE]
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DUNT 6 MOMFZERHRE STV D

@l:owf A BVEIZ B TR MBzP B & ORI A E /R IED RS

O B NTZ A (Stahlhut et al.2007. Hatch et al.2008) &, fliO4E#E
@ﬁﬁé\bﬁ“(ﬁ%*ﬁﬁ”%’) EHEBERBEERN 2o T S (Dirtu et
al.2013, Hatch et al.2008, Teitelbaum et al.2012) 2% > 7=,

BMI (ZDW T, JRHF MBzP JRE & ORIZA EREE N 2o 7o &3 D

(Hatch et al.2008. Buser et al.2014, Teitelbaum et al.2012, Song et
al.2014) &L BB T, AERIEOBEENRD bivlo#lid (Hatch et
al.2008. Buser et al.2014) "H -7z,

PIR% 10 R OEREZ(LEIZ OV T, JRY MBzP R GHERLAERE) &
DOMICAHEREOR#ENFE® b7z (Song et al.2014)

FRIZHOWT, JRF MBzP EE & ORICA ERBEEITFED b7

(Teitelbaum et al.2012),

© #ERE & DBEEM

JRH MBzP R & BEIR I XITHEIRIF Y AT A F~—T1— (A AV K
FUPETEE . ZEIEREIBEE . B b~F 27 v v Ale (HbAle) KR UNZEMEM: A
2 Y ) EDOREEMEIZOWT, EEOMERHRE SN TND

N T2 et G & LTz 2 — N PNIERIT RIFZE 1 #iz B8y T, JRH MBzP
PR BEIT 2 BOBE IRIIEGIRE & et R & OIICH B R ZNRO B> 72 (Sun
et al. 2014),

BB FEIZ T, A o A U ARFUERRIRIC DWW T, R MBzP R EE & D
FICA B2 EOBENRS b i7o#iE (Stahlhut et al. 2007, Huang et al.
2014a) &, AEZRBEEN o7 LT 5% (James-Todd et al. 2012) 73
HoT,

ZE GRS MBEAEIZ DUV T, R MBzP JREE & ORICH B RADBE)ITED 5
Nl (James-Todd et al. 2012) &, AEREEN 0o &3 H#E

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

HbAlc IZ2W T, JRH MBzP B & ORICA EREEITFED vz -o
7= (James-Todd et al. 2012),

ZEEREA LAY AT DN T, JRF MBzP B & ORI A E 72 IE O BIE 2 G
57z (Huang et al. 2014a),

F7o. PEREEEO R MBzP JREE L, FEFEREHE L U A IRV & s L
T-REWTAFZE23 1 ¥ & > 7= (Svensson et al. 2011),

T LILEF—RE & DEEN
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INRZSHRIT, NI RAZ A R BBP B L T LV — MR L O BE
[ZDWT, A — FPERIX BRBFAE 2 )M OEITIF L 1 3 ST b

E’&@ﬁ%@ﬁﬁ%kAWXﬁXh$@I%P%W&@W’ﬁﬁﬁﬁ@
B 23 ER 6 AL, MEOFAFRRBIZOWTITAERBENED Lo T

(Bornehag et al. 2004, Hsu et al. 2012), &%, @2 XIIWEED 5 H 2 O
L EDT LA —EROGIES#E & XFHREE & OFICAH BRZITE O b )
- 7= (Kolarik et al. 2008) .,

2~9 WO/NRE RGBT, R MBzP & L7 L VX —PE B & OB
DN, AEBTIFSE 2 M N ok — RFZE 1 s ST b

Wiy B DA R E IR MBzP R & ORI A E 22BN R 2378 &’) b

(Hsu et al. 2012),

7 hE—MEEEROARRE R MBzP BE L OMICAERIEOME)
B 7z (Wang et al. 2014),

RERIE~Y—H— (P —@bERRE) &R MBzP RE & OFICH
B2 IEOBENGRS iz (Just et al.2012a),

T2, BR. BZOFERLOT l//l/«*F~FYZ{/E (IyEH IgE #BEE) 2o
T, R MBzP BE & ORICA BERBEEITED b b 720~ 72 (Hsu et al.
2012, Wang et al. 2014),

R ORBLO R MBzP JRE & AR OWZE ORIER KL DT L L X —
JWHE (X7 A =X =I~ T ADT LIV AR 5 s PR A TgE
) L OBEEIC O W THHAE LA adR— MFSE 1 ik, HAERD
FREMERZ OFRIER L DOMICAEREDOREENZEO LN, 7T LLX—E&EL
ORNITAERBEEIIRO b ho7- (Just et al. 2012b),

WA&U%%%<&A7m)%N%L\R¢MMP%Ek7vw¥—ﬁ%
& DEIEIZ DUV THA L 72 BBE9E 1 iV T AT, Wil Wi,
AR NTERIEDFIER L OMIZAERBEENGR D b, 02ph i) e
DAIEER & ORICAHERBEEIIFRO b o7, if_\ FnE Clx, Z
5DOT7 LAFXF—JEROFEREOMICAERBHEIIE O SN2 o -

(Hoppin et al. 2013),

@ KfE. BIERX FLAT—H—EDEEMY

JRH MBzP B & P oORE~—H— (C et > 2% (CRP), 7V
NV 7+ A7 74— (ALP), faxtarhEk# (ANC), 7= U F U KO7 4
TV IFY) ROEEA L A~—H— (y TNV HFINVNTUART T H—
£ (GGT) KB VU E ) L ORFEIZ OV T, REWTIFSE 2 AN ST
W5,
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RIE~—T1—IZ2\ T, CRP, ALP X O ANC (Z/RH MBzP 2 & ORI
ﬁi&%EWTmﬁE@%@@Mw%ﬂtﬂ T2 VFURRT 4TV

UEIRH MBzP B & ORICAEERBENTRO b/ - 72 (Ferguson et
al. 2011, Ferguson et al. 2012),

LA b LA~ —B—Z2W\W T, GGT (Z/RH MBzP IRE & OFICHE
BN ERD B2, B UL E 3R T MBzP JEE & ORI A E 72
KT 72 A OBE NGRS 5172 (Ferguson et al. 2011, Ferguson et al.
2012),

@ EHA L OBEEHE
BN ZeMEZe b Ge & U T SRR~ — ZEFIRE ST 2 I3V T LR MBzP
RELADAOAERELOMICAEZRAOREENRE® bivle (Lépez-
Carrillo et al. 2010, Martinez-Nava et al. 2013 ),

<HE 16>
BBP @ Fz & T & 2 Rl K OVEAEMEICBE 3~ 22 2 b - 72,
Hammond & (1987) IX. "7 7 4+ 7 200 4|2 BBP Ok % 3 7] (24
H#F"ﬂ/lﬁl) OHEET 5 BTz TRIBICHEA Lz & 2 A, HlEH & OV
EEITRR O el b LTz, 7o, \LFEWEOW Y R pﬂﬂﬁi
(CERI + NITE 2007) Z X#uiX. Mallette and von Haam (1952) |

T2 T 4T 15~30 42 BBP @ 10%AE (REEA) fz&r@ Hw uz
&2 A HERE D 12%IZHEE DORIEMED GRS BT, BAEMEITRE D b
Mol LHE L,

(2) EFEREITHITHKRD MBzP REMN 5D BBP £#RERE

AHFMPFAERI BT, BFFIICI THE S iz MBzP ORI % 1
WT, BBP O—HEREARE L7z, 728, JKH MBzP 134T BBP HkOR
T D EARUE LT,

RIS
FEEREZ BBP %5 L7oiABRIZI VT, AGD FEffE, &8s, =
R DR T EDAIH - FEAEBEDRRD DN &6 IRADAERR, =k
R OVt BBIRE A~ D2 = RARA M & LTI OV T, R

46 BBP OREHEMIC L 2 METHLI-0, B3ELT D,
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H1 MBzP J#J£7 5 BBP O#EE — HEEEZRE L7,

ARESTIE
FE G IR MBzP i 2 7 L7 F= A EEE L THELTWD
HO L, EMEEXIIEIETHE L T2 00 H o1,
R MBzP REN 7 L7 F=UMIESHLTWSHEIEAT 2T
BBP O#tE — FEREORRZ1To72, V.t M1 2 BB ROHET 2.
NAFEF=FY 75T —% (1) BBP ORFTAHEWIEENS OHEE — H1E

WEOHE A~ SH,)
(K1)
Intake UE (pg/g Cr) XCE (mg/kg {K=E/H) MWd
(nglkg AEH/ = Fue X1000 (mg/g) X MWm
H)

UE: 7 L7 F =" 1g %79 ® MBzP JR H 6 E (pg)

CE : kg AEYS7-V s LT F 1 HEEE (mgkeg A&E/H)
BMIE 23 mg/kg AE/H, ZMIE 18 mg/kg (AHE/H Z A=, (Koch et
al.2003. Kohn et al.2000) JRH MBzP B2 B BN 7TV R0
FAFZEIZOWTIL, CE 2B ZOYHETH 5 20.56 mg/kg KH/H %2 v
7=

Fue:BBP O &3 % MBzP @R et & D £ /v H (/143 EEERE)
0.73 Z A 7= (Koch et al.2003)

MWd : BBP ®7; 1= (312.4)

MWm : MBzP ®/%y 7% (256.3)

JRH MBzP BEN 7 LT F= U iESN TV ARnEAE, 1 28 LXK
2%MHWTBBP O— HEREORKEZ{To7, —HR&EELTHM 15 L, &
PE1.2 L (& 2003) EAGE L7z, WCKAN (e &de) REIZITORE A DA
B 88.3 kg, %M 74.7kg (CDC2008), 77 AN (HAANEZET) KEIZIX
AARNDEERNY 55.1kg i ZabR<). 7TV T N (AARANZEL) iEmORHE
IZiE. BARANDIE O 58.5 kg (NEINEMELRZLZHE 2014) #HWe, t
ML SR MBzP IBENHE SN T 541, EMEMEZ Az,

(#2)

Intake ~ UE (pg/L) X—HRE&E (L) ., Mwd
(ng/kg KHE/H) Fue X K& (kg) MWm

106



UE : JR 1L %7-9 & MBzP JR HHE#E (pg)

Fue:BBP O &3 % MBzP @R et & D £ /v b (/143 EEERE)
0.73 Z 7= (Koch et al.2003)

MWd : BBP 4y & (312.4)

MWm : MBzP ®/4y 7= (256.3)

(3) ERZBITREEDFTFLED

TR, BBP @ R C©H 5 MBzP O R TEE %2 BBP 2B OEEE L
T, ARA R B RIE L OB AT RTE AN FER SN TN D, T b DR
TFFRIE, RN B R OV 2 D A5 R | ’iﬁ“é%ﬁﬁfi ZHRREIC )T 2 52, 4T
. BEVE R ORIk o 8 AR ORI T 2 2, /NEOMRAT
Tk D R, RSB IC k3 2 B2 (KRS~ DR BEIRIP & D BEE
P, 7 LV — AR L OB RIELORILA N L A~—— & @R E MR
NCH A & DRFEMEICEIT 2 b D TH -7, JRT MBzP & & ORHEIZ O
T BEBBD OGN LD LBO LN DORH Y, —H L T2,
X512, JRY MBzP B & BIENRD b DI T, EORE K ED
BLE O G RRO DN HBBE L H Y . B —H L TWienbobdboTz,

HED T » MR 2B Th o 2R (1. AGD %) ~OE#sr
¥ RiRA v hE LTz MZEIT DEFEORERIZONT, BBP £ & DHIC
—H LBENRO bR oTo, TEOWMEITHIT S BBP OHE— BB

& (PfE) 1. 0.007ug/kg RE/B AW D 0.96 ng/kg RE/H £ TOHFAN
T%D T FEER CRBEN R SN TR (NOAEL 20mg/kg RE/H) X v L
ETh-o7,

BIRF R CATTE R B, ENENORBRREEIZ OV TSUREIER &
NTW5b, £z, EORBRIEICOWTHL B LR ELN TV RN, &5
\Z, BBP LRIEBEDIEMAZ IFT Z ENHLNTWAHMD 7 Z AT AT VIZ
BBEINTOVWDAEMENRE W, 2RO &b, BT, B0 R %
HEize MBI 2 BREAREZHET S22 LT TERY, BMERTREDLN
T LD ANRRBO DN L B D 2 &b, A% bEFRIM AL E
LT LERH D,
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# [11-30 BBP ORZTICET HEFHEDEM

D BRABHOERERICT 558
E | BRIV B AR T ‘
B BB ) ‘ JRH MBzP i ERE SCHRkA
= - xGHER RA b fEh J7 i
B LR ER A IR
KB XT A —
} Hr g fE 1 9.3ng/mL
PSR 4 (ks TR
Ao L5 fE 8.3
W9 <2x107/mL. J—
v, ZREKRd ng/mL yeke il i s S IRAEL
TS | 8HO7 L | WTESE | T'%E o 050LOD, FFIRIED: WHO OZIRIRELT & 725
N P L <0. ~ - - R =AY
B TADEYE | B AT | <50%. BT | A A (OR) ImDue, AL =0
540 ng/mL ) 2 s o = SN fie Duty et al.
1S Rgo168 | W(MBAP, | B EHA | g/\{ FHEATT S5 8 =23 fik> OR 1455 Y
L5 Ea A | 1 =550:0~5.50 o/ COT: 1 a- = 2003
4 MBP 72 20 | <4%) 4@; . 2 (95%CI: 1.3-23.96. p trend=0.02)
T A J& | ng/mL < .
20~54 2. SR i e % WHO s ThHoT,
ST %2 =4 :5.54~
2000 £ 1 H~ (1999) DOFE
- 12.94 ng/mL
2001 4= 4 H BRE~==
%8 =4:13.04~
T VDS IR
540.24 ng/mL
b NESN SFED 7 XV | K EEME: i, ZAAET | LEAHIE
_ Duty et al. 2003 D, Duty et al
FRWTAIF 5L, e 27 A% | (VSL : K5+ | M. M th i : 9.4 ng/mL . . '
2 ) o § PR MBzP Ji# FE & A T s & D fH] 2004
FEmOH 25 | #Y [ERSUIEN AL fE 8.6 o
. WCBE TR B o T,
o TID B (MBzP, VCL : -1 | EEYFHH ng/mL
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s8— hF—220 | MBP 72 ¥) H | #ipH : <0.8(LOD) ~
22N DR LIN : 7 540.2 ng/mL
Z DD BRFATIC M)
FAW=oit 187
% A
20~54 5%,
2000 41 H ~
2001 4% 10 A
KE
5FED 7 X v ‘
FEWTAIFZE e EEAHIE
fe 27 AR
RiEEHmOH 5 | HJLfE : 8.0 ng/mL
) EiLY] Duty et al. 2003 &% O} Duty et al.
B TD M i, EEACH | ST ERIfE 7.3 . .
(MBzP, 2004 OfcH, MBzP 2% & PCB (R
sN— [ F—303 H] ng/mL Hauser et
MBP 72 &) ¥ 1 1EEh M ) Ve 7 = =) FHOMAEEHIZ X
22N i 5N =tvidr <0.5 al. 2005
DIRAPIREE LR U 2 27 1% 1.24~1.40
¥ 36.0+5.4 EAREF AT | (LOD) ng/mL
PCB D1 (p<0.05) Th -7z,
. e 95 N /4 {V:37.6
TE IR
2000 4+ 1 H ~ ng/mL
2003 44 A
KE, TROZ 2L | FETRE, & | Fls, 253 | thEME Duty et al. 2003, Duty et al. 2004 }% H
auser et
FRWTAIFSE, e AT AR | FIEEhME, . PR rh i : 8.0 ng/mL " Hauser et al. 2005 OFiH, |
al. 2006
AR O & 5 EiLY) i AR 7.4 KU, R iEEh I e O TR RED
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W T D B (MBzP, %A n YA | ng/mL WHO OZRYELLT & 72 % OR I2OW
sN— kF— 463 | MBP 72 &) T4 v 7 AR | #iPH:<0.8(LOD)~ | T. Rt MBzP ) & O B
. DR PERE T 540 ng/mL WD BN oT,
20 7% ~54 .
2000 45 1 H~
2004 4£ 5 H
R—F N, \
TR, ¥
FRWTAIF T
FIEENE, K
TE7 V=7
. TIRE, KT ‘
LB | 6EoT &L T, B, | 2 LT F=UME
) ‘ Dy a<wF
T IEENE | b 27 AR o ARBRIIR, a | PO 4.5 pgl/g Cr . )
) ) R, et ik PR MBzP & K5 1Yt Bk
HXTREOR | #iY . EDIFR el 2 6.9 } ! Jurewicz et
» B, A (55 18 YA R OV 21 Yefa k) 1TIE
FIAIE) 269 (MBzP, (SD 3.5) pnglg Cr al. 2013
e I DBEN B o 7,
ZaN MBP 72 &) LA EE RSy | #PE:0.1~114.1
o i (FAMRT
22.0 k~42.2 D JR i g Br ng/g Cr
N z . FSH,
’/'l_&\
) ) TANT VA
TR R FE R e
—))
L
A T AFED T X | FEEERE. K ) 7 VT F = UHHIE PR MBzP 2% & FRRFR R & O
_ o | AR, MR ) Joénsson et
FRIETIFZE. R AT VAR | KRR, TR - W fE 4.4 JLE L ORNCERE LD SR o 1
fi al. 2005
FEEEFEME 234 & | Bt B KT nmol/mmol Cr 7
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AT 2—T

18~21 &%,
2000 4

(MBzP,
MBP 7 &)
L7 2P
D SRR EE

R - IE&E
iFH A >
bt B B,
FSH. LH,
TARNRAT T
V. MERLE
NG =
N

(SHBG) .
TANT U
—Jb
R a7
a Ty —
. #Hn, 7
VT b= A
IRASEED)
PR, K¥ 7
0~ sEAs
i3

(integrity)

#iPH - <LOD (Foa#g
L) ~70

nmol/mmol Cr
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IR

FSH. LH,
SHBG., T %
kT oA —
. L, Arver FHAIE
Trw—7, i, BMI,
14 fED 7 # v B, BT A rFJfiE: 34 ng/mL
REMTAIFE. W, T =
k BT ATV | AT r | FME: 54£79 .
R T v~ — i B —/VIBHEL, £ SR MBzP 2 & FIRFE TR KX O AR
(AL WERET A - A ng/mL = Joensen et
7 NSt 881 | AR ) JVE L ORICBENRZRD b -
(MBzP, T, bk 5N —tViAME:5.8 al. 2012
4. ¥ i 72,
MBP 7 &) T Rag v ng/mL
19.5+1.3 %, \ EZ N3 i )
DR EiEE 95 N —t/iMfiE: 164
2007~2009 4 I T
(FAD) .| # ng/mL
e, ik
N
e,
T-EEEPE
KIEL . ., BMIL, | WLEAHIE ] 5
5D X | iEFERL | JRH MBzP % (k%0 @ IQR (I
RIS B BRI A s H1JfE: 7.9 ng/mL n . . Duty et al
) AT AR | Y OB Z5Eh & i iE FSH R & :
Efﬁﬁﬁgﬁﬁ)%ﬁ . %\J‘é{ﬂi'zif/\j{@t’?E) . . . 2005
B (FSH. LH. OMIZADOBIENRD btz (E5IA
B Bz Bk 28 FEME] | ng/mL
(MBzP, SHBG. ¥ (multiplicative factor) 0.90
295 44, ST T IQR:4.2~14.3
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18~54 %, MBP 72 &) FA AT O ng/mL (95%CI 0.84~0.96, p=0.003) ) .
(EDHH 42% | DRFIRSE Y. Arer 5N —tiMiE: 1.1
D NFE = FF > B) . FAI ng/mL
— IR & 95 N =tV BVl : 38.4
D) ng/mL
1999~2003 4E
i3 PR v
FUEDORE ‘
REBTATF 7% P EHIE
6FED 7 X)L (FSH, i, BMI,
R B 5 i : 8.20 ng/mL
. Bt 27 WAL | LH, A b | B A,
By TINADRE | ] B B A EE:7.73 PRH MBzP 2 (i) @ IQR 2 H)
Bk vy B, 7 A | BRIl H i i Meeker et
9 | 78— k) —425 ng/mL &g PR VR R L ORI B
(MBzP, FRT T ) al. 2009a
£, ) KA 540 ng/mL | BRO Lo Tz,
MBP 72 &) SHBG., —ZA | ZZ&EE#E
18~55 F%. ‘ ) 10 N =tV i : 2.27
DR IR kT Vg — o3BT
2000 4= 1 H ~ ng/mL
N, Tazy
2004 4£ 5 A
F) . FAIL
SRIESR SHRDT FEieferE (ks | 4Elh, BMI, | 7 L7 F=H1E pRH MBzP JREE (k5% & RETRIEE
J
FEWTHIFSE R, KR | SO, m L ORI b o Tz,
e 27 AR i i o Liu et al
10 | REEM O H % - JE, R IESD |, A, | FRfE : <LOD FETIRE, R FIEEh M IR =D 2012
1
Bk 125 4 (MB2P P, KB =) LOD : 0.15 ug/l. | WHO OSELL T & 72 % OR IZDW
Z A
(‘FH) 31.5+4.8 RE. K TIEEN (FEHEIEH) T, JRH MBzP & & ORI
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%) MBP 72 &) fifE (VSL, | E7 Y AHE | Ml : 0.2711.10 | B beh o7,
MIRNTIZBED | DR PR VCL, A uglg Cr
T LIN)) ZEEn DA | B FEIE 0 0.05 SR O WHO O I Z<2mL
2009 = 7 H ~ 7 4 > 7Ew | pglg Cr
2010 4= 8 A ki KA - 10.36 pglg
Cr
IR © 47.4%
LRTEN FERHIE
K7 V=v2 |9FEDOT X)L NFE, fEfe, | PORfE : 17.4 pg/L
S Ly | B A7 U | RIRIEE OF | BGESEE. R | STEAME @ 20.0 FETIREE, S T EBY I I TR
i TNDFEMES— | TIRE, FT | OE ng/L WHO OZMELLF & 725 ORIZ2VY | Wirth et al
kJ—45 4, (MBzP, HEEE, T IQR : 11.6~31.3 T, JRYP MBzP 2 & ORI BSE 2008
(F¥) 348 | MBP 72 &) Ehe) nYA7 4y | ug/L RO LR,
(23~48 %)) DR F I BE 7 [Elw 53 Hr #ipH : 3.8~214.1
RS ERE TRAN ng/L
L
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Q@ BALMEDEERIZHT HE

#* s T A =R AL K] )
7 FE TR AT . . PR MBzP % s AR5 SCHRA
2 - XGAEH] A b fiRHIT )7 i
HA
r—Aar hn
— b
NEIRRE DT
R _ AROHHI
W RFIRPE & 5% ‘
) P, SEHARE | 7 LT F= MR
L. MR \
IBEY [EGIRE]
HETHEABYE |67 Z L
_ B RAE ;2.1 pglg Cr
LW SIIRE | R AT LR )
X ] FESMAFEa | IQR : 1.3~3.2 uglg | IR+ MBzP 2 & 1= NIRE & V%
BlEE (R 7—2 | @ } ) Itoh et al.
12 T NIRE VA7 v 7E | Cr DESELE & ORICBIEITER O H 72D
I1~1V) 574 (MBzP, 2009
) I T [t HRE] 27,
(thRfiE 33 MBP 7z &)
i (unconditio | H1 9 : 1.8 pg/g Cr
%) . D IR EE logisti IGR : 1.0~3.3 ug/
t : 1.0~3.
SR (R nal logistic uglg
. regression Cr
¥ 0~I) 804
analysis)
(hJefiE 32
%) .
2000 4 1 H ~
2001 412 A
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13

=R
fr—2ayv ko
—)b
PR R
ST E N
JERE 28 4
(F¥) 34.3+7.5
%)
JRARIERE 16 44
(CF¥) 43.2+6.5
%) .
VAR IERE 36 4
(¥ 41.1+6.8
%)
%t HREE 29 44
(¥ 36.2+9.0

) o
2005~2007 4

THED T &)V
it 27 AR
H
(MBzP,
MBP 72 &)
O PR H i P

T B PIRE
BRARIE, ~FIH
53 HEE

[ E A
i ]
TNEF A
S-hTRT
zT7—F

(GST) M1
%M. BMI

[BRAAE.
T ]
SN
GSTM1 %7

QAT 4

7 (Al

=
EZ
=

VT F=UME
[ 7= NIEERE]
HJefE : 12.2 pglg

Cr
#iPH - 3.0~94.7
ug/g Cr
MR ERE]
HJefiE : 10.4 pglg
Cr
#iPH : 3.1~40.7
ng/g Cr
(7 i R
HgLfE : 14.5 pglg
Cr
#iPH : 2.8~112.7
ug/g Cr
[t ]

YL : 8.9 ug/g Cr

&P : 2.1~38.7

ug/g Cr

JRH MBzP R & 1= NIE, IR
IE K ONSEIEAGE & O RN BIEITER D &
oz,

Huang et
al. 2010

116




14

AT 52 |
K ] AR R
EA
(NHANES)
(1999~2004)
[y A B ey~ o
1,227 4
ZOIBLTEN
JRAE & LLRITRZ
SN EACH
U7 AT 87
% (7%)
iEIX 151 4
(12%) KU+
HNBE & e
RO 71X 34
4 (3%)
W OREL 20
~54 1%,
1999~2004 4F

. FE

6FED 7 H )L
fer 27 AR
EiLY)

(MBzP.
MBP 72 &)

D IR PR

T B NIBIE
FE
KWOWFNb A
CH

Filin, NTE/
S0 NN
(e AN 3

)

SEET YA
7 4 v 7 W
AT

7 VT FUAHIE
[=5]

RV 2E (SE) -

14.1 (0.6) pglg Cr
[ NIBERE]
14.4 (2.5) pngl/gCr
(75 MR

13.6 (1.2) pug/gCr
(i B8 72\ V]

14.1 (0.6) png/gCr

JR
=1

1 MBzP 2% & 15 NEE & OV
fHlE & ORIZB EIIFRO Lo

776

Weuve et

al. 2010
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i, R
ENEER LT TR
bz hm g OWIERE, | JEME
—/ SHDT H L EG= L IR [+ NIBRERE ]
FE PIRERE 92 W 25 LAk /(i HRfE : 4.5 ng/mL
15 ia:(z;:;m e FENE | R D iz/ljnfmg R MBD R & PRI O Upszo(l)llj "
(MBzP. \ \ I B3R DA o T,
i) M Okl R MBP 7 &) ATy 7| [k
195 44, g I3 AT R @ 5.0 ng/mL
18~49 5% . (unconditio | IQR : 2.0~11.5
2001~2002 4 nal logistic ng/mL
regression
analysis)
@ ZIhEE~DEE
*F | RTYA Ty R e [ - ‘
BBt SRt MBzP i ik ik
2 < RIGAEH A b BT 71
A2VT HDT 4L I VT FUMIE B de by U T AEGIREO SR MBP e | ranfoetal
roAavhE BEATAMR L L Ui e ] FE VISt BREE 0 Ao 72 (p=0.009) 2012
16 | —/L, H Ol 0 12.837 pglg | 28, PERNC UM A s 5 & B
[ 7 ] (MBzP, Cr TR bR T,
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A= Bt B I
RERHAIZ T >
TND I 56
¥ (26~59
%) .

[t FERE ]

[F] U H 5 12 fE 7
BAZKETT L
H— AN v
D7y 7 (27
~58 %)

i AR R 7
L

SE BT DA
DIERIE, &tk
TIEFEPRE
AE. SV PRI
ORI T &
0. BHETIINE

MBP 72 &) @
PR A R

SR - 24.39 uglg
Cr
#iPH : 2.15~435.07
ngl/g Cr

[xHEE]
HfLfi : 8.80 nglg
Cr
SR - 22.58 uglg
Cr
#iPH : 0.53~212.90

ug/g Cr
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17

Al & 2R — b
WHIE.

THRT 57Dl
WELEZ LT UM
Wi 7L 501
ORI &2
STV
AYEN

By
30.0+4.1 7%,
HNE)
31.8+4.9 1%,
2005~2009 4

14 D7 X v
fg= 27 AR
EiLY]

(MBzP,
MBP 72 &) @
IR iR

Zhhte. i

GREL L

TEIRAR AT TR
PEL 72 B0
Bait, ARk
JEH 12 B A
7 )V E CIBHR
L Tl

RH o vr
= A,
BMI, (g
aF=r, i
BT (2
T XY
)

Cox HfFl
— RKET LT
<MRHed v X
tt (FOR) %
L

FEAHIE

KT E-ME (95%CI)
[ 5]

IR - 2.79 (2.44~
3.19) ng/mL
FEHTIRRE © 3.84
(8.14~4.69)
ng/mL

[ 2t

WEIRRE - 4.61 (4.06
~5.23) ng/mL
FEAEHRRE - 5.15
(4.29~6.18)

ng/mL

JRH MBzP O 8 EEEIZ DU
T, R Lo o720 v 70 B MR
— N =K MR LIET T LD R
PX— b =L R TE- T2 (p<
0.01) . BM—FF—IlTONT, JK
H MBzP i Oz k3% FOR 1%
0.77 (95%CI:0.65~0.92) Th V., 3%
fEF BRI OIER: & ORIHER TR i
7

Buck Louis
et al. 2014
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@ 1EiE. BRERUIYR

T HHEE

F | WERTYA TR it K] 7- ‘
BT . i SR MBzP A SCHRA
. - Rt ARA b fiEdT 5 ik
[LLEAIE]
(FLPERE)
AFT o HHYLHE ;6.5 pg/L
— N — Kl 2 - 5.3
= = png/L
U FEUSIE . 2 IQR : 3.5~9.8 ug/L
‘ IR (58 ‘ ‘ i -
FLPERE 30 4 (I 250 311 LSRN | G BREE) REEREO R MBzP S G5 (3%t
B 37 AT A | Bl ERIRESAE | POl : 3.2 pg/l | BEEL VD @A o7 (9p=0.05) . L
MO7 20w | B (R . Meeker et
gLl 27 % ) o IsBliE~e IR [ L. FEEESHEE CTHE LIzn o2
18 T AT AR | 3T A T al. 2009b
(IQR:23~32 3.1pg/L T o4 v 7 Blsoabr ik, JRY MBzP :
¥ (MBzP, | OHFE)
) ) . MEBP % &) 25 En A | IQR : 1.5~7.8 g/l | &£ & BjE L OBE RO Lo
N7
xtHERE 30 40 (4F ) T4 v 7 Al [7 V7 FUoaiiE]l | 7z,
n PR AR ‘
T E 27 % 538 (FLPERE)
(IQR:23~30 HHofi : 8.7 uglg Cr
%) ) . Hefn 150 - 7.0
2001~2003 4F ug/g Cr
IQR : 4.1~11.7
ug/g Cr
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(Okf HEHE)
HHoLfi : 4.6 uglg Cr
ST PEIE - 4.1
pglg Cr
IQR : 2.2~9.1 ng/g
Cr

19

K

ak— FNT—
Aoy ba—
I,

HLEERE 130 4
QORRY=F S
g (B
e e OV -
HIRTHIEA) 57
4)
KFHERE 352 44,
2006~2008 4+

9fED 7 H )L
it 27 LAK
#)
(MBzP,
MBP 7z &)

D PR
TEAR B IR

g (IR
37T WA T
D HPE)

REBL DA
N V= N
BH. fEHER
7

SEEa DA
74 v 7 Bl
S

L E A IE

[21]

ST VEIE - 6.47
png/L

IQR : 3.25~11.6
png/L

[FERE]
KAV EIE - 6.85
ng/L

IQR : 3.21~13.4
png/L

[t B ]

R VEIE - 6.34
pne/L

IQR : 3.27~10.9

JRH MBzP & & B & oI B
RO Lol

—J7, BEREFE L OMICIEOREN S
-7, (OR 1.41 (95%CI:1.02~
1.95, p=0.04) )

Ferguson et

al. 2014a
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ng/L

K AEURIBIF I 3

[EIE27 N SR

il % B
AR R oo 7 VT T UHIE
HA, IR 9~40 B, HAENE, HROLfE : 4.70 pglg
AT DIFED 7 X LRI Cr
e/ CF | VB A7 | HAEROH BLOF b, SATEME « 5.62 JRH MBzP IR G880 LRI | quuuki ot al.
20 | ¥ 31.9x455%) | W K. WE, 51| Hlo BMIL ugl/g Cr RO S R, IKE, BHPH & DRI 2010
LA 149 (MBzP, BLOWBE | KA : 553 pglg IZBE TR B o T2,
KL, MBP 72 &) A O Cr
2005~2008 4 DRI IQR : 3.10~9.83
AT ugl/g Cr
wmsezy |\ goacr | BRowm | sﬁ@;qﬂ M;zp s <>*<¢%;5z> @% 1| Swanetal
TR RER 17 AR (AGD+1& W 8.3 ng/ml lm/\m;%rm“é% ; Moyt OR We;0065 N
21 (18 L) (MBzP, o - IQR : 3.5~23.5 m]; . (9;0/01 C o3~1]33 .
Lom ass | o ) nefml e enon
DR p<0.05) Th o7,

» Aliw) 85 #H.
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1999 4 9 A~

2002 4 8 H
FEHAIE
[AGD % 4 ML
)
fiafi : 8.3 ng/mL
SEHME : 22.0 ng/mL
ak— b, GSN
. = KT EYE - 8.8
N AR A IR EID 9 CDCiZ& 5 .
TRV | HOT S ERBIPERTE | Swan et al. 2005 DR,
(18l k) & | = 2T LARH = BRI ES (AGD IQR] RBEBLO PR MBzP . G0 & B | qwan 2008
22 | =D HBIR (2~36 | ¥ (MBzP, HRED/— ? AGD ORI BIEAFED B L7203 >
HJLfE : 5.6 ng/mL
22H) 106 MBP 7z &) A AL 7
. SE¥ME : 20.5 ng/mL
#. D PR
. . M EIfE - 8.3
AR RO A 7R =53 BT
L ng/mL

[AGD % 1 15
]

HfiE © 10.8 ng/mL
E¥ME : 16.8 ng/mL
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BT FIE - 10.5
ng/mL

PEARIAM, H

i AN, REBLO
IR 9~40 38
Flin, AEHRT
HA, (¥ 2949 B
i L JCINISSS ] ‘
BRIBTIFIE ) o TR | HeEMIE B \ B
- . OD)Z_T&EP& A4 ﬁ@ﬁ'@? MBzP /)%Ezﬂj (if;ﬁ) & Hjé Suzuki et al
BBlEZDB T | 7ANMBIA | BTHAERD ‘ HRfE : 4.73 ng/mL '
. . A KOs 1~3 A% O H IR D AGI & OFIZHHE 2012
23 | FrAER 1M, | TARE | AGT ‘ IQR : 2.75~10.8 ~
) ) AR DRBD BN o T,
A RO 7R (MBzP, ng/mL
L MBP 72 &)
} DA N
D PR FE .
v U FHE
Gaxin
SRR REBLO A i ‘
PENRES 3 o i - 7 VT FUAHIE
AR—h, i o> | REgloo BMIL,
THRED 7 2 - HHfiE : 15.6 gl
War 155 4 (18 PEA LT REBL OB . ‘
" " e 27 A o Cr RBLOIRH MBzP R (k) &I Lin et al
%~ 39 %) i GEEEET 2 b | 1E, AEIR i . . '
24 EikY] #iJH: <LOD~104 | (i eS8 R EE & ORICAHEI Y 2011
(HAER DN e I N & /] .
. (MBzP, ) ~ ngl/g Cr RO LIRS T,
AR B 81 ARTVF— | B BHEED
MBP 72 &) ¥LOD : 0.99
A, IR T4 i ) it % ‘
) DR HIRE ng/mL (FEHEAE)
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2000 4F 12 A~ ECILGZr TN
2001 4F 11 A E7 Y
ST

Frow—T LT
4V TUR, IR, 3 PRI ORIE R L
ak— k. MHED B IR
SRR EZFFY | HFER 1~8 | OGS B4 MBzP R EE
B OREB MHD6FED | LT

(21.8~39.5 7SNV A | (SHBG, [7r~—7] REFLH MBzP #R/E G5 SRR | Main et al.

25 | ) LHWRo62 | TR |LH, 7R b FORAE 0.9 pg/l | KOB RO Mg R VT RE L O 2006

K. (MBzP, AT wy i | mEYHSHT FPH : 0.2~14 pg/L | FICBENEO BTz,
kFEREE O REE MBP 7 &) BT A R AT

(22.2~40.5 DORFLAIRE | =, FSH, (71270 F]
%) LB 68 frerr HJLfi ¢ 1.3 pg/L
KL B) &P : 0.4~26 pg/L
1997~2001 4
F—=ARNTY FEOR 18 K | FEBLOD ik RAPIEEORIER U | SRR 18 M K OF 36 3 o FEE100 i o Hart et al
7. U34/36 D | PeAE | 7L MBzP JEE Giff) & REBLO i ik 2013

26 | ak— k. RO 11 78 (7T kr= MHOMmES MBzP | A/VEHRE Gk & ORICHBIX

1214 Chfl | 072 AB= | Foody, | EEeE i b HIARD T, RO MG OB
1515 (13.3~ | 27 AL R#M | BifeF b ke R 1.26 ng/mL | MBZP B Gas) L aRopnge | POHERER
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17.6 %) ) D&
& DR
1989~1991 4
(BB OIEYRES
183#)

HA % 18.3~
17.6 % £ TiBHf

(MBzP.
MBP 72 &)
O M R

TET L RNe
AT VI
(DHEAS)

. T AR

THa,
SHBG. if#ff
TANATH
>, FAD) &
i3

2 RO I i
PR LE
FtI=7—
BRIVE
FSH., 1>t
v B)
IR DYHEE
fin, BMI X%
BMIZ x =
7. IR
Fe. AR O

IQR:0.79~2.11
ng/mL

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

i, BMI X BMIZ 227 (4 &
PERIME CF & 0 BMI O &
DAEDORE) | INHARE, KRN
. NI EIEGERE K OV I AR
JVE REE & ORICBIEITRRD b
hoTl,

[N Y2
B ok
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. LRI

TE et
6 BEHOUREEIHT IHE
& v/ T K TR 1 ‘
TR TR ) i SR H MBzP &% Ah R k4
252 - RIGAER KAV b fEAT 51k
FRIBTIFSE
HA M R R
IE (CPP) @ 7 VT F URIE
R 28 4 9FED 7 XL [CPP #£]
(F#) g 27 LA ¥ (SE)
. i CRAR M AR } .
7.24+0.24 %) . | #W 50.6 (11.4) npglg | /R MBzP & CPP & ORICES# | Lomenick et
FLFEIE L )
27 | Fln, ANfE%E (MBzP, (GPP) Cr BB BRI T=, al. 2010
CCPREL~vF | MBP 72 ) [ HERE]
SHT-xHHREE 28 | DRI ¥y (SE)
4 40.5 (7.1) pgl/gCr
(F#)
7.12+0.25 %) .
2005~2008 4
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Trw—7,
LRGN
e 7 5 5
555 41 (6.07~
19.837%) .
DD HIEEM
AL ILE 38 4
(11.24~17.36
%) .
2006~2008 4

12 D7 #
VBT AT L
(N7
(MBzP,
MBP 72 &)
DRI

BEMDOE T
D MEALEL

. BEHO

AT,
MmiEHFRT A -

AT 0 PR

FEAH I

[z b H B & Ff o
TV S HE]
HJfi : 56.79
ng/mL
HIfE : 77.29
ng/mL
HiPH : 10.77~346.2
ng/mL
(LML HE 2R -
TWRWEE (s
<~ v FEER) ]
HJLE : 47.20
ng/mL
FEEE - 65.89
ng/mL
HiPH : 3.89~407.4
ng/mL
(LA FL B 2 Ff o
TWARWEE (&2

PR MBzP 8% & e b ELE . EAEH
DEA I T RNMERT A R AT 1
VIREE L ORNCERENFRD Hiie o

Mieritz et
al. 2012
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8) ]

HIfiE : 47.70
ng/mL

FHAE - 81.39
ng/mL

#iPH : 2.99~2863

ng/mL
PRI MBzP 2 L HLUEREE & DI
B 2SFR D B LR Do 77,
BEHOL+ FEEREE S 5 Bl (PH1~PH5) |
Frow—7 D35 DT84 PH3 DR d MBzP
RRWTF4E, 12 oD 7 # HE., = ST 7S PH2 KON PH4+5 LV EdvoT-
fERER R 725 | B AT L | B) | MLiET (A © 48 el (p<0.05) .
E : 48 ng/m :
4 (5.6~19.1 | K VAL X5z, PH2 I A B TR~ | Trederiksen
" FEIE : 72 ng/mL \ e | etal 2012
%) (MBzP, E (FSH. W, JRY MBzP B EE DS 4 WUASNLEE :
HipH : 1.7~825 o
oo bLEEFELY | MBP 2 Y) LH, —=x h . DFEHRITE 3 W AAE L 0 A EIZE D
\ S ng/m \
HRIE 25 4 DR F P E FF =), 72 (p<0.05) , (R MBzP £/
2006~2008 4F FTARMAT O DOV ALEEDOBUE O FE# 72 L)
>) PR H MBzP J2 5 0 1L i AR L&

i & DRI BIH AR b iRin-o T,
R RIIERE D JR T MBzP 13,
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A FASRERE O Flln & [F] UAFR R & 72
% 8O FEE L 7ot RO IR MBzP J#
JE X Ko7 (p<0.05) .

30

Trw—7,
=l N
fERE7ZR T 84 4
N OB IR 84 44
6 72 H 2 5 4F
HBETIN
5.9~12.8 % (7
AR |
2006~2010 4

14 FED 7 #
JVERT AT )L
(N7
(MBzP,
MBP 72 &)
DR

M3 H A LVE
IR
(FSH,
LH, =Xk
A
TARMARTE
oA
HRRRRIA T
-1 (IGF-

1) .

DHEAS. A4-

TR AT
YIUF
(Adion) )

. BEWEE
(AL, HH

B, BE)

FoER L

FEA 1E
[ )E]
KA FEIE - 49
ng/mL
A : 4~1,660
ng/mL
(%]
ST fE - 37
ng/mL
HipH : 3~433

ng/mL

[5E]

11 B Cik, Mig+ DHEAS /%
2R MBzP HEitt SARfERE (R
BTG L 0 D7 0B 28 il
LV E»ro7o (p=0.038) , [FEED
[ 25 3% DHEAS #5 & fR
MBzP R & ORI H 7D BTz
(p=0.045) .

13 BRI, MiEHhT A M AT R
PR K& O LH R R H MBzP HEit &
REREAMEERE LV B otz (ZEnE
1 p=0.040, p<0.05) ,

JEFRINFE B2 J OVt oD If 375 A L8 v
IREEIZ I W TR MBzP HEitt & & @
RNZBRE A FRD e o7,

[Z)R]

ML A VB R BE M OVER I3 G B

Mouritsen

et al. 2013
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IZOWT R MBzP HEi& & o iIcix
BENFRD B o7z,

Ly
=R

r—2x=ay hu

—Jb. 7 VT F = H1E
AR (LR L [CPP )
Ze AR PR AR ffiE : 9.00 pglg
THOT Z )L
W FAE HARPE RS | ARl Cr JRH MBzP 2 EE 12>\ T, CPP B
g 27 AR i
(CPP) D%} #4119 FIENE #PA : 1.14~172 XIREE L D mro 7o (p=0.005) . Chen et al.
a1 714 (2.5~11.5 (MB.P (CPP) . [ER Bl ngl/g Cr JRH MBzP B Gof#) & il & 2013
/1 N
k. W 1.3~ MEBP 1) ME 2 2| Ay [ FEE ] T F b4 L ORICBEATRD Hil
.
8.5 %) i TR AT BT i 3.74 nglg RinoT,
o DR PEE

HEaio*E Cr
FED IR 29 4 #iPH : 0.95~50.4

(2.2~8.3 ngl/g Cr
)
2006~2009 4
e S ) R 18 W K | REH oMk ol PRAVEFEOWRIEZR L | R 18 38 K& O% 36 ## O REF o 1L i Hart et al

R
7. N 34/36 WD | AR /LE MBzP % i) & REBlo s ik 2013
26
ak— b, o 11 1 (T Fr A N R OMES MBzP | /LB RE G & OB | X@O4lhm,
IEN; 17 %

1214 (H9fiE DT EZNRT | ToUF B B BN o T2, BEROMEF AR K OVEL
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15.1 5% (18.3~ | A7 L RG% | DHEAS, # HLE - 1.26 ng/mL | MBzP i (k40 & LR oW %k
17.6 %)) D& | (MBzP, TARNATH IQR:0.79~2.11 fn, BMI XX BMIZ 227 (4 T
EFDORE, MBP 72 &) ~. SHBG, ng/mL PERIZNE U7 &6 0 BMI OYEYE & o
1989~1991 4% DIMIEREE | T 2 F R #iPH : <LOD(0.40) | OZEDOFLE) . JNEAFRE, FRIPfE
(P OHTIRE S Fa, ~24.31 ng/mL . NI BEGERE K OV I e AR
18 ) . FAI) JREE IV R L ORI BIEITER D B 7R
A% 13.3~ R D g NSV
17.6 % £ TiEHF PEARLE
FI=2T7—
BRLES,
FSH, 1>t
v B)
1 VL DR
i, BMI £7=
1% BMIZ X
a7, PR
(- N RN )
. LN
B fpERE
. A¥xa, IR 3#lo | BIROMESRL | JROE, B | FEMIE FER O R MBzP 2% O IQR H#90 & Ferguson et
ak—h, MEEZzDOH | £ RoFmLO | [RER (107 4)] BIRoMmiEH SHBG JEE & OICIE al 2014b
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1184 DB
(8.10~14.4
%) &0k
B
1994~2004 4
(REBRES 1 1) .
AR % 8.10~
14.4 % (MG
PR LR PR
BlE, R
MBzP i I &
B OWES R AT
F) & Tk

R 9fED~
ZNVRT AT
ARG
(MBzP.
MBP 72 &)
DRI

(DHEAS,
TANTTF
—JL, f Uk
v B,
SHBG. 7 A
AT w2,
BEHET A b2
Tay) R
g, BIROM

HJLE : 5.20 ng/mL
ST fE (R
PIRRYE(RZE) - 4.67
(2.45) ng/mL
IQR : 3.16~8.11
ng/mL

B KME : 114 ng/mL
[BE (1134)]
i : 5.60 ng/mL
S PEE ()
PIRYERZS) © 6.11
(2.06) ng/mL
IQR : 3.68~9.47
ng/mL

B KIE : 32.4 ng/mL

D BHH A

p=0.04),
DN
L

134

wH b (p=0.01), [
DRH MBzP IR & B IR DR DI
& DA DRED
(OR:0.27 (95%CI:0.08~0.94) ,

b

2 p EOH B ZZKUEDFLE




INRDBRRTEBREICNT S7E

q{n]ﬂ}%\@

WET A RN LR 1 :
FREETERE . \ JRH MBzP 2 il SCHkA
. Rt KAk fiEtr J7 ik
3 ik L DK [MDI, FEARE 2 M OV BB FE IS DV T
FEFRIE, K | PDI] FEROR S MBzP 2 Gt &
rhEENSERE | AR RAR. MDI 227 OXPDI A7 & DI
P RIRETTE) | REBLO S, REEDNZR O B o T2,
K IR DR MIREITENC DWW T, RO R MBzP
’ O~ Y —3L |, LA ‘ WE G LBIE 2 b VITE)
HAEZR— R, IEURE 3 #o FEEAIE
RIS ERA | B, FERE (withdrawn behavior) & VW[ &
T7IUHRXIE | THOT XV KM - 19.0
(BSIDTII : DE, £&b 1TH) (internalizing behavior) & D]
B A= b4 7 /Yﬁ ﬁglx%ﬂ/'fﬁ ng/mL . Whyatt et
N i B 1404, | MR (2T WCIEOBENE N BIEZH 0
@ﬁ (18"’35 %1% (95% Cl: 16.4~ al. 2012
33 W 15T 4) | UT—H6) p=0.01, WNIAZ1TE) : p<0.05) ., %« '
. FEMLEEE) (MBzP, 22.0 ng/mL) -
D FEFHHE FEFR IBIZHB T, BEBLORY MBzP
KO- 319 #i., MBP 72 &) #ilH - <LOD (0.1~
i = (MDD K | BB (%) &R/ IO o
1999~2006 4= | OJRHFRNE 1.0) ~1,110 ng/mL )
USEAEEFE | AT, (anxious/depressed) . HRAIEKHR
(HIPERF) .
EEFEAE SZEEO TR (somatic complaints) . 5l1&ZH 0
(PDI) T 4 > 7 bl 1TEN L O E1T8E) & ORI IE O B
ST DELNTE (RE/ 5D p=
QORBlOWIE 0.01, HARMELER : p=0.01, 5l=Z
Xk BFEDL [CBCL] H 0 4TE) : p<0.001, WA E1THE) : p=
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DITBT =
7YXk
(CBCL :
286 4)

B, RO
1Q. REilo+t
RS, IR
FDHE T RO
Tt Rk, AR
H1 PAH &
O BPA D%
T, LD
PERI], CBCL
% i L 7o F
DFEH D
i (F fiw)
(BETXiFE—
#0)

0.01) , —F4. BHRIZBNTE, Zh
SOOI e ol FEEO
PRH MBzP R (f#0) & BRI o5
X2 HVITEIR ORI X TENE DA v
REIFENEN 1.57 (95%CI : 1.07~
2.31) K1*1.43 (95%CI : 1.01~
1.90) TH Y, EEARBUTITE LRV
R—=F =T ThHHNRAX{TEIE D
v X% 1.38 (95%CI : 1.01~
1.90) Th-oT=,

XM EATE) : THRE AL E
(emotionally reactive) . A%,/
20, HIFEMRGER IR E 26 V1TH)
2D,
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KIE

RAAITSE

k[E NHANES
(2001~2004)

W2 L7/ R

1,493 4 (6~15

(ADD KX OYLD
D21 I
SO FED
<)
2001~2004 4F

12D 7 ¥

U= AT )L

(N7
(MBzP,

MBP 72 &)

D PR P

LR PERE
(ADD) ., %

B

(LD)

PERIL, A iim .
YN N
AL iR,
REBL D IR
fif] R oD LY

BYRT Ay
VACIL vy

VT F =R

[25]

Ll : 24.7 pglg
Cr

S EHIE ¢ 29.4
ug/g Cr

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

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

[ADD & 7 #¢]
RMTFIIE « 25.8
ng/g Cr

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

[LD &4 #%]
KT FE - 28.8
ng/g Cr

(95% CI : 22.3~

SR MBzP #/ & ADD X OVLD & ®
SR NI T,

Chopra et
al. 2014
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37.3 uglg Cr)
[ADD %> LD
#]
KA -EIME - 46.6
ng/g Cr
(95% CI : 29.0~
75.1 pglg Cr)
[ADD X O'LD T
7REE]
A - 28.7
ng/g Cr
(95% CI : 26.6~
31.0 nug/g Cr)

35

AFT o
HAEaR— N,
B:7 1350 (Bk
B 217.2
. B 644,
7V 71 4)
1997~2003 4=,

FEARE 3 Wl
9QFED 7 X1
fis = A7 LAX;
#)

(MBzP,
MBP 72 &)
DR

1% 24,

30, 362 H
DN D
MDI & Y
PDI

(AU —H,
BT R A

REBL O 4 i M
ORTE 74
B, HERE
=, I
i, ZAa7r
(weight-for-
age) . D
i, R

e EAIE

(&5
S« 3.54
ng/mL

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

[ )]

S« 3.66

R OR T MBzP 2 (%1% &
MDI %z =7 & OB ZED b
otz

R ORF MBzP 2 E G &
PDI 2 =27 & ORI BEITFRD b7
moTein, WMREBROR LY
. EOBHENFED bl

(p<0.05) .

Téllez-Rojo
et al. 2013
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(BSID Z g 25 | ng/mL
o) ) NEERH O | (95%CI : 2.76~
HIERERS 4.85 ng/mL)
[Zc)]
ECREVR AT | Rl A
3.44ng/mL
(95%CI : 2.68~
4.40 ng/mL)
@ FKIRBEEEICXT T D&
* WFeT A SN FHHEIR ]
TR ) ‘ pRH MBzP il R kA
2 - KFGAEL KA > b fiE AT 51k
13 H R R
=N FEIRES 2 M1 | L' ‘
7 VT FUMHIE
AT 5fEin 7%/ | (TSH, Ts, )
. RL#LZe L HJefE - 3.7 ug/g Cr ‘ 3 ‘
SEURE 2 iDLt | BE AT AR | Ta, EHE Ta) Sl 69.9 el PR MBzP REE G0 EiEHH | Huang et al.
HKAE 0 69.9 nglg
76 4. Bt KO R LE IR | R OPERVE > & ORI 2007
36 ZASEERE | Cr -
5 33.6+3.3 (MB:zP, v (=R bT B NERD Do T,
. S o H ¥MBzP DI
% MBP 72 &) =,
17%
2005~2006 4., DRI FSH, 7 u/
AT y)
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37

Tow—7

G UROEN

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

4~9 5%,
2006 -1 A ~
2007 4= 8 H

12 D7 ¥
VT 2T L
(NEiL7
(MBzP,
MBP 72 &)
DR AR

PR R e

(1L 1% Dk
Ta. EHE T4,
Ts kO

TSH) . IGF-

1. 1R
RER R R T

A H Ry

3

(IGFBP-3)
rOHE (&
£ SD =7
T OV O HN

£

Flim, MERIL
AR & R

(BTXE—
#5)

%

Iy

R

HE R

=

7 LT F = UAHIE
(8]

HHJLfE - 23 pgl/g Cr

ST E - 21

ug/g Cr

#ipH . <LOD~

2,916 ng/g Cr

IQR : 9.0~47 pglg

Cr

X LOD:1.26 pg/L
(FEAIEfE)
[%RE]

HYLfi : 26 pg/g Cr

ST EIE - 25

ug/g Cr

#iPH : <LOD~

2,916 pgl/g Cr

IQR : 10~49 pugl/g

Cr

*LOD: 1.26 pg/L
GEMIEME)

pRH MBzP B (50 &8 Ta LY
VERE Ty DN A DO BH D Bl
(Wb p<0.05) . 72, KED
Fa RGA LT, R MBzP i
BE Getgh) &l Ty o I A OB
DIRO LIV (p<0.05) —F., BIRD
I BT LT a Tld, W oA
HIZBWTHBEENGRD biiedo
77

Boas et al.

2010
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[Zc 2]
HHofiE : 20 pg/g Cr
S IfE - 22
nglg Cr
#iPH : <LOD~474
nglg Cr
IQR : 6.9~42 pglg
Cr
*LOD:1.26 pg/L

(FEMEAH)
AULF—, FEAHIE
R Ui (BB AR
WEDO=DIZ7 Y ) ] st RIEZED I F VT, R MBzP
) 9QfED 7 X )v

=vra%ipll | ~ H el : 8 ng/mL B G¥0 Ly TSH RE & o

i 27 LA i Flm, R, e
#1524 (i i URCLY e IQR : 4~16 ng/mL | EIZIEDBEATED STz Dirtu et al.
18~84 i, ik (MBaP TSH. 10 N =t AV - 2 (p=0.022) . 2013

38 zP.

i 41 m%. HIE 46 Ts. NEDH ng/mL AR AE CITR o MBzP #REE G40

MBP 72 &) ELHR B ST . ) .
4 #1106 44) ) 90 N —tVIAME 1 25 | LM TSH A, WffE Ta & ONEGH

D PR EE .
oy S N QANAT -y ng/mL & DORNCBIHEAFRD b7,
434 (FFim 19~ Ul (st 3 72
59 ik, TRE 43 A1) #f]
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. B 134 %
M 30 44)

2009 4 11 A~
201242 A

i 12 ng/mL
IQR : 7~20 ng/mL
10 N =t/ AME - 3
ng/mL
90 N —t/HVE : 45
ng/mL

Uiz (B 6 7
H#%) ]

HfiE : 10 ng/mL
IQR : 5~23 ng/mL
10 N =t/ ME = 2
ng/mL
90 N —t/IAME : 39
ng/mL

Uleiig (B 12
M%) ]

e ;10 ng/mL
IQR : 6~17 ng/mL
10 N =t/ JAME - 2
ng/mL
90 N —tVIAME : 27
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ng/mL
[t R ]
H9LE : 6 ng/mL
IQR : 3~11 ng/mL
10 N =t/ AME 2
ng/mL
90 N —t/JAME 1 20
ng/mL
KICEPRAARHT (152
4) . 30 H% (95
4) . 602 A% (53
&) . 120 Atk
(394) IZIR% 24
(SEIpEES TAPNEE Y
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KIEADEE

A

WIET A v

AN

AN 7

TR AR . ) JRH MBzP = il RS SCHRA
B AR HA b T 7 15
M., A2V v
R . RO
i (HOMA - 2%, NFE/
BRI ZE homeostatic R, IRHE &
8 ) 6FED 72 | el 6 VDR \
NHANES 7 VT F = UMIE Stahlhut et
IVIRT AT assessment) LIS NECQCS
IR JEENE, ¥ JRH MBzP B () CEFEET :
2002) (2% Cr . WO B
(MBzP, SCHOMA=[}a s TR R HOMA & ORICIEDREAETE D Sl : "
39 | Li=%E (18 ’ FHfE (SE) L oo [
MBP 72 ofsEh =2y | (GFR) RO (IEPH : p=0.005, HOMA : p=0.009) .
Ml k) 1,451 " 29.4 (2.7) pglg (b B
L) oR | L Fliihe
EIN - Cr
Lo0a200z | TR (WU/mL) Ixfe | (ALT.
. o mygn s | GGT)
a— A
(mmol/L) 1/22.5 EACIPa gy
K 6 FED 7 & | B EfEE s, ANHEL/ | 7 LT F=UFHIE | FIEEZ L (6~11 sl 12~19 mEiE,
WIS A2 | (BMD | MR | RE ZE. | (B 20~59 FERE. 60~80 jERE) /R MBzP | Hatchetal.
40 | NHANES ARE | EBMISRENE | i | [6~114% (329 | BEEE&IU4MTIC FRef MBzP L & 2008
(1999~ (MBzP, | £)?2 (kg/m?) i, BHE 4) 1 BMI K OME FH O Bk 2 G~ 7= Ak 5L Bk
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2002) (220
L7257 4369
4 (6~80
)
1999~2002
GE

MBP 72
&) DR
BRI

K., 7L e
TE, =
(12 kLA
)RR
(20 mELA
) L AEFER
T+ (PAR.
PERIE) (20
VMY
PE)

AT -4 (SD)
34.7(2.6) puglg Cr
[12~197% (662

)]

AP fE(SD)
15.7 (2.8) ug/g Cr
[20~59 5% (895
4) ]

Kl - HfE(SD)
10.1 (2.5) ug/g Cr
[60~80 ik (365
)]

KT - HfE(SD)
9.5 (3.1) pg/g Cr
(i)
[6~115 (327
)]

S -2 E(SD)
34.4 (2.8) pgl/g Cr
[12~19 7% (682
4) ]

7D 20~59 KA IZ I THRV IE D BIE 23R
D HE (BMI L UWERH : p trend
<0.001) ., F7z. BHEOMOFEEREK O
PEIZB W TIEBEE RO bR o 72,
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AT V-2 (SD)
17.1 (2.7) ug/g Cr
[20~59 7% (761
4) ]
A V- EIE(SD) -
12.8 (2.7) ugl/g Cr
[60~80 7% (348
4) ]
L] -1 fE(SD) -
11.7 (2.7) ng/g Cr

41

RAAITSE
NHANES
(2007~
2010) (2N
L7z - &
£ (6~19
%) MOECA
(20 w2l )
AL
Te NBUTREH

10 flioD 7
2 VT A
T ARG
(MBzP,
MBP 72

E) R

T

RE G, 3 A B
[/ - HAE]
BMIZ A a7k
3 I 2 ]
JiElii  (obesity)
BMI 7% 95 » —tv4

AVEL B
EAHE (over
weight) : BMI

75 85 LLE 95 N -t

[N - F
]

. NFE/
Bk, ml
—E s, i
Hh=aF=r
&, Rp7 v
TFr A
[ A]
i, MR
(gender) .

FHAHIE
[/INR
(&H)

KM (SE)

11.94 (0.63)

- HF]

ng/mL

% 1 USALHE « =

5.66 ng/mL

%5 4 DU ALHE -

>27.58 ng/mL
(iR H)

[/
(ZR)
PR MBzP Ji2 FE & s o O iARE & o ffIc
BEIXRR D Hieho T,

(B

JIEis B OS@IR T D OR 12O\ TC, JRH
MBzP i D% 1 UL 9 2 5 4 1Y
SIEEED OR IZELE 41 3.99 (95%CI :
1.20~13.23) K% 1X3.23 (95%CI : 1.12~
9.34) Tho'z,

(&)

- T

Buser et al.

2014

146




L.
2007~2010
H

IAVA

BIN
BMI (Z H:5 & i
7z W
JIE%E  (obesity)
BMI 75 30 UL &
EAE (over
weight) : BMI
73 25~29.9

N V@2 N
1) —HEHE
B L7 L—
va UEE,
MmigH = F=
VR HEK
e, MR AR
. HERI

KTHAfE (SE) -
12.78 (1.23)
ng/mL

CHELies)
KT EfE (SE) -
14.48 (1.43)
ng/mL

(IEFAE (R
HHET) )
B F-H)E (SE) -
11.10 (0.61)
ng/mL

N

(=8)
)M (SE)
5.88 (0.25) ng/mL
%1 UAHE . =
2.66 ng/mL

55 4 WU ERE
>143.04 ng/mL

(R H)

pR T MBzP B & i e O R E & DRI
BRSO B R o T,

(PN

(2B, oLk, Lhos)
PR MBzP 2 & T e QU AR E & DRI
BIHLIIER O B R o T,
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RATT-AME (SE) -
5.47 (0.30) ng/mL
(L)
KA VI E (SE)
7.12 (0.29) ng/mL
(EHAKE (R
HHET) )
KTEfE (SE) -
5.15 (0.37) ng/mL

42

HIDEREN
Lo g i
9774 (30 7%
R~170 5%
(VAN
1996~2002
Gk

9FED 7 X
NWEET AT
IR

(MBzP,
MBP 72

&) DR
e

BMI (FAABAA
IKF)
EZE R (kg/
)
(10 “FHEBK)

[REEL
]

KPR T7 LTF
=VRE b
Loar—h
CKEE A
it R A
(NHS) X
NHSID) | 4
fin, PARE, MR
JE, GESE), K
. AHEI

FEAHIE

51 UL (ke
) : 20 nmol/L
552 o E (ke
f&) : 47 nmol/L
% 3 WAL (ke
f&) : 90 nmol/L
% 4 WAL (o
fi5) : 252 nmol/L

JRH MBzP R & AEA kg & ORMIZIED
B 2RO b7z, (p trend <0.001)
PR MBzP £ & 4B 4aIF o> BMI & 0
MBI IT3R 0 b o Tz,

Song et al.
2014
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(alternative

healthy
eating
index) . %
= U —fHR
B, &b
RF DR E
[BMI]
R VT F
=UREE. b
LtDar— b
(NHS X%
NHSII) . 4

fin, PARE, MR
JEOES), 8K
%, AHEI
(alternative
healthy
eating
index) . #
B — R
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Ao HT
a7R— b,
tAR=w Sy | 9D T H B, MR VT F = AHIE
RXTT 7Y | MEET AT JESTWBEE | [BIR] ‘ 3
. ittt | BML BMIZ % . AR : 49.6 el JRH MBzP 2 (%1%) & BMI, BMIZ
SROD/INIT J N N s N Fan |5 . :
’ " ME oy temrmmisE T rbo M | Teitelbaum
3874 (6~8 | (MBzP, |7, &M, &Kk | & RE 2 |Cr \ ot al. 2012
43 | B DIFEME L DAORRE) | LT R & '
k. S0 80 MBP 73 WKERIRT% 1 4R 7 U —8HE (% 7] )
- ORI BT b o T,
S 807 | L) R BRIREEDZ HLfi : 34.0 pglg
£4) . BE i, HOHE |Cr
2004~2007
ee
© ¥EFRSE & DEEM
x| WETVA . AL R ‘
TR R = RFRA vk ] JRH MBzP % AERZE k4
2 PSE 3 35i fiRAT 1k
P NEER 6D X | ., 4 AV > | i, FO | 7 LT F=UHIE
R MBzP B GH0 LIEFE RO Stahlhut
FRWTAF T iR A | KPR 23, N | fi : 14.2 pglg o
) HOMA & ORNZIED B 3FRD Stz et al. 2007
39 | NHANES VAUZAY: ] (HOMA : Rk, 88Xk | Cr
(M : p=0.005. HOMA : p=0.009) . PIORLN S
(1999~ W homeostatic O U — | EHfE (SE)
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2002) (&0 (MBzP, | model B, &k | 29.4 (2.7) puglg ~DEEIZ
L7=-%M: (18 | MBP 72 assessment) EEhE, B Cr & L
Ll b)) 1,451 | &) DR SRk
4. HR R MHOMA=[iifzH | (GFR) KO
1999~2002 4 DOIMER A 2V | TR

> (wU/mL) Ix[# | (ALT,

BHomiEr s | GGT)

a— A

(mmol/L) 1/22.5 | EIEF5HH7
PESEN I LT F = HIE
MW 9fED 7 X
wnsomp | BT surF= | DERFEE 39 4
SRR 7 LLEE | s
(Léper- i BERAE (B O (SD): 3.8(3.9 | BRFHEDIR MBP I I IERIRHHE L | Svensson

Carrillo et al. (MBzP. %) LR TR [FERE R EE] A& T, et al. 2011
2010) ot | MBP 7% F v m | 182 4
pogas |2 PR Sy ST
P 2214 (4 TR (SD) : 7.0 (2.9)
i K OV A
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& s AIE R P TR \WiAVAS

vy T & WA, Lépez-

7). Carrillo et al.

(CEIRE £ 2010 TiZ pg/gCr

60.5+8.5 % Lo

[ FERE RSP

i)

52.4+12.8 1%

AR RO

L

i [B R ] [41K] 2,350 4

KE, PEPRIE D OR IZHOWT, R MB 2z P

FEWTAIF 5T 8 fED 7 & W7 V7T | BT FEDE 1 WA EEC X9 5 jrae) y

i IE. D VREIT K %3 LU 4

) BRSO | =v . | 95%CD : 9.7 (9.0 ”?
NHANES JUiE T A SINLEED OR VL, ZFHE4 1.90 (95%CI :
) el | ARE/RMR, % | ~10.6)
(2001~ VAUZAY ] ‘ 1.18~3.08) . 1.99 (95%CI : 1.14~ James-
2008) Z& | W i (FBG) A~ - AL (BRiiE] 215 3.49) TH-oT (R MBzP J=E DU sy
b 4 ) <, Ux RED
XU AR | 2. B | 4 - ’ 7| Todd et al.
45 | L=tk 2,350 (MBzP, AR OBUE OFLH 2 L) 2012
(HOMA-IR) . o U — 5 L fa] -2 fiE

4 (20~79 MBP 73 i FEREIRIFREIZ IS T DHEIRIF Y R 7 A F

. i i b~ rmrr | &, RIETE | (95%CD : 11.5

) . D) &) DR ~—74— (FBG. HOMA-IR. HbAlc) I

i Alc (HbAlc) Wk, MR, (9.5~14.0)

HRERIF & H R . SWTIE, FRH MBzP 22 & FBG & Off
HEH), BMI, [FERE IR pRE]

CHELEL DI ADBEEHN I BT,
HEBH 2.135 4

152




ML 215 44 . L] LRI fiE
2001~2008 4F 2B A | (95%CI)
T4 70FE | 9.6 (8.8~
T 10.5)
[FBG. SHLOHE L
HOMA-IR,
HbA1lc]
R LR
R 1 % %L
R Ly
Hr
K, S fhED 7 & . PERIL J VT F=UMIE | 2B AR E LIZEITIZE VT, R
FRIBTAIFZE JVERT A NFE, R MBzP JREE T ZE[ERE A > A U Y
| ZepE s .
NHANES T ARG LT F=, [F51%] HOMA-IR & EOR#ENH -7 (p
(FBG) | ZEfirF Huang et
(2001~ W py ) p Mo, & | PRl : 10.4 pg/g | trend=0.0070, 0.0028) . E7=. PEHNCSY
A N
46 | 2008) 12 | (MBzP. vy —E | Cr I} TR MB2P R & oo e o= | al-2014a
2 CHPTE R ] i .
L 72 R 7 & MBP 7 (HOMALIR) B, FUZVU |IQR:5.4~19.5 VR L O EE T2 &, DA
sz E) DR U R, # ug/g Cr TIEDOBE# NGO b7z (p trend=
LD WEM | PEE B, OBE 2 | [tE] 0.068)
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1620 4 K O

gLl 13.4 nglg

PE 1463 4 (12 Cr

~80 A P EERSy | IQR : 7.1~23.8

W) . ZMEE i ug/g Cr

SEAR AT

P

2001~2008 4

B NESR 8D » BRIR IF DA FEMAIE

ak— bASE | LT A W, ANFE, #f | ST ARED H g

(GBS RN 7 AGH B, BRILOFE | I (#HH)

M EHEME | WY 2 BOBE R Iw . PARE, &

R L Lz (MBzP, (Ao HE%EMN | v | [NHS 25— b

NHS =/ —F | MBP % EN ) AN s /A P

(53~T91%) | ¥) KO FF=UA | 51U RE - 3.5 | IR MBaP HEE L 2 FUBERSS L oo | Sumetal

47| L NHSI =& | 7208 | <HERE> WP | (0.04~5.2) RS BRI, 2014

— bk (82~52 | R | ONHS : 2008 4 | & ALEY | pg/L

%) OHnG | E @NHSTI : 2007 | M, ROk | 5 2 WUAONHEE

L7, b & EEEOMEH, | 7.2 (5.3~9.4)

IRFIERI & 7 | <JRERHR HRIEE, 7 | pg/L

DORFBEIO~ | Rt > va—)v, KE | 53 UANLEE

7 394 fH L (DNHS : PRIF D F 13.4 (9.6~18.3)
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577 #
(BRRRFAF
i, BRIRISFH/
IRFf], BCHA,
BRI RF Off R
Wpf], PHRE.
RIVE AT
Wikh~ v F
H7)

2000~
2002 4F
@NHS
I1: 1996
~2001 4£

JEE, m= LA
71—/ VIAE
E s L E oD
FIRIE, %
R R FE A
=27, BMI

pg/L

5 4 WU fE
31.8 (18.4~
1415.5) pg/L

[NHST =7 — |k

)

%1 MUSLRE : 8.8

(0.04~13)
pe/L
55 2 WS B
17.2 (18.0~
23.2) ng/L
%5 3 WU
33.3 (23.2~
47.3) pg/L
55 4 DUS R
87.1 (47.3~
766.6) pg/L
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FUILX—KELDOBEEN.

BT gy | PERE ai "
AR T RARA JRH MBzP =5 it SCHikAA
2 - X BARH] fige AT 751k
JRH I O E 72
AT = —F L
. FLEHD ‘
e EZUNELE (N TEGIRED T 27 A i1 BBP i 21300
ak— FAgE | BEDND . <HBE>
_ ZH T OBYE, ) FEL VD EM o7z (p=0.004) . JFERBIOfE
pixRmrge, | RRLT NTASR R B
) oz A i FricksnwT, FELDEENLERRL 72
EmR] 7 | VRS o BBP 2% (mglg ) ‘
NS -Tie U AKX A M BBP R, RFE THE
L g Z +ho 6 i dust)
fRl. 1@ 347 T LR, S M ONIZHE B T IREE I
nps L | BO77 Mo | o D < (p<0.005) . PVC7r—) 7
) sy omE g | HICRT 53 = <0. . A=V E74
snip (g | M= | T SBOME A L 2 0.135 b Bornehag
B s 1 KOA M, i, BIZOWTHRT 5 & B R ONBIZER] T et al. 2004
48\ ~g1%) 1754 | AT ) .| PR 0.319 - :
DT ENEY SREE L D mho 7z (p<0.018) , /NT R
[xtiame] 7 | (BBPZ _ ST 0.181 | ‘
- TAT IV " L A A 1 BBP i & DURELS 53 1 72 fifhiT
Lad—gek | &) Ol 5 1 SRR - » o
) E. 8 1 LRI R 25 4 A LRED
DIVVNE R = N 0.00~0.05 ‘
EZ3 =R \ OR IZ, %M 3.04 (95%CI : 1.34-
177 % PVC @% _ % 2 P_flé:r\fiﬁi N
T A v VAl 6.89) . {EA 2.56 (95%CI : 1.24-5.32)
2001 4E 10 H | MEEH® 0.05~0.13
ST » L Th o7,
~20024 4 f | A % 3 IUSPATRE -
0.13~0.25

% 4 WA ALRE
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0.25~45.55

UE BE]
HYLfE : 0.152
FHIE : 0.472
S 15ME 0.209
(xR E]
HYLfE : 0.118
EXIE : 0.163
B EME - 0.157

49

TN T
a7k — FNSE
B HEAIFZE
EGIHE]
7 LIV —E
R (Wihs, S
*®. L) O
boTo/h i (2
~T %) 102
4

[t R ]
7 L ILEX—E

FEHLD
BEND
PRI L 7=
NG AL
A NHFD 6
D7 5
IVl
AT )V
(BBP 72
E) DR
J&

T EH ONGE, S

#%. 185

HA~OE R A
[ZBWT, ik 12
PRI ERD S B
2O EDOT LIV
F—IERA o o 72
T &b ZSEFIRE &
L7,

SER] & RO~ >

L

PR AR EE DRNFE 2
L

<HBE>

NG AKA R
BBP
dust)
[&& 177
#) 1
S5 MH - 0.32
HgefE : 0.33
95 N —t/HAME

(mg/g

FELDOEENPOLEIRLIZANT AX A |
Hi > BBP JREEVIIEGIRE & kP IREEDOH CF
BHAEITRLS, FELOT LAF—ERED
BHELIRE O DL o Tz,

2B, AWFZEIZ31T %5 BBP, DBP,
DEHP O/D 25 A NI FeATHIZE X
DHmoT,

Kolarik et
al. 2008
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N2V F 7T T 1.56
(2~T7%) 82 AR [EGIRE (100
4 ) ]
2004 4= 12 H i 0.38
~2005 4 3 H FE 2 0.53
[chpeaE (77
) ]
Hi i 0.32
SEEIE : 0.45
=N TELD T EHOME J VT F=UMIE N AL A L BBP BEICOWT, JE
RETAIFZE BEND B, Fn, 8| REALIAET uglg | BIBERERITHEIEL W mho T
[EBIEE] B 72 B Gigkzr & | Cr (p=0.03) ., JEBIRED S B, T L —E
MR T L | N2 E STz | [2f (101 BRI OEZRETHBEEL D mho e (£
X—MaRkX | A D5 TeERAT A, | 4) ] NN p=0.04 } O} p=0.02) .
HEBRbs o7y B TYYET lwomm 7 | s (1QR) JR o MBZP B IC T, B osEpp | Hesuetal
50 | tmisne | amox | TERE W2 LLF—fE, |51 (2.6~12.9) | OAKEEEL 0 Eiror (p=0.01) . 2012
/NE(3~9 ATV BLUL | LU NRE N AL A BBP R TR
%) 594 (BBP 72 YoYU T | 0.97~2.56 MBzP % DU REIZ 53T T i Tk, ~ o
[ FERE] L) Dl AT o T | 55 2 DU AR A S A BBP IREEDH 1 MRk
TUAX—E | EROE (A) 2.57~5.11 T 5% 4 WANIEED OR 1%, 4JEH] 5.82
EIN2YARVIN R I WYL A 55 3 MU (LR (95%CI : 1.52-22.32) | #%% 7.01
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(83~9 %) 42
24
2008 4= 8 A ~
200949 A

# 7R

(MBzP,

MBP 72
L) DR
e

5.12~12.87

% 4 TUSALRE
12.88~217.16
[EFIEEAA (59
4) ]

i (IQR)
6.2 (2.6~14.5)
(R (94) )
i (IQR)
18.7 (6.7~317.6)
(| (4840) )
FfE (IQR)
6.7 (2.6~16.2)
(Jm%)

e (IQR)
5.2 (3.0~15.2)

(Z%E]
NG AKA R
BBP
SHANIIAT pglg

(95%CI : 1.75-28.17) . {B¥5 7.71
(95%CI : 1.67-35.61) TH V., HEKT
MR b ive (ZFREip
trend=0.010, 0.006, 0.011) ., —J., J&
t MBzP Jf 2 & i 800 R H DM 1 23 8 -
7= (p trend=0.030) 3, 4 v XITHET
oz,

N AL A N BBP LR MBzP
BELEOHMENS -7= (p=0.02) ,
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dust

[k (91 %F) ]
ki (IQR)
1.0 (1.0~3.9)
551 WU ArRE
0.08~1.00

5 2 WA ALHE
1.00~1.00

% 3 WA ALHE
1.01~3.88

55 4 WUAZHE
3.89~40.16
EGIRE2A (55
) ]

ki (IQR)
2.2 (1.0~6.0)
[x st (36
) ]

ki (IQR)
1.0 (1.0~1.6)
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51

PNER
REMTAIFE.
R A =
R—hrDOT 7
VAR KOE
X = SRKIE
UNUN P!
ZZN
ZD5hH
e FE—
DN 64 44
WIS D & 5 /1N
R 54 4,
4.9~9.1 5%,
2006 ~2010
B

AFED T &
IV A
T ARG
¥
(MBzP,
MBP 72
E) DR
HR

T EHOORER
JE~——, @i
HFNT hE—

(seroatopy) . @

Wi 155

Orp5—fefb e
# (FENO) %zl
E

@ifiEH DA =5
=, %7V X
F~T7ADT L)L
AT D RS
1 IgE 2 & L.
0.35 IU/mL VL £ %
ey hE—EE
#

@Bl T 5H
MM IT D
Wiy D F 5 (2 565
<

JROHE, F
i, PERIL A
T/ %
FENO % &
L7zieZ], K
K NO i
. o7 &
ST AT L
R, twr
7 hE—

FEA I

FYLfE : 23 ng/mL
IQR : 10~50
ng/mL

#PH : 1~1,498
ng/mL
A H - 23
(95%CI : 20~
27) ng/mL

JRH MBzP R & FECH NO R & DI
IEDOBENRBD Hivle (p=0.011) . M
DA HED R MBzP JEE & A NO JREE
LOREEICHEREEZHEZ T\D,
(p=0.016) .

Just et al.
2012 a
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52

KL

HA 2R —
k.

77V IFRK
CRI=h%
DI L
4074 (F¥
25 %, IQR :
21~29 %, Ik
M) L%
DHAENR,
A% 60 20 H £
NGEN

VLIRSS 3
BOPR
MBzP &
i3

T &b olE
(MBllcxt LCE
FEERHRIIC LD E
M ZE A A 0 IR
LATW, [ERIDD
bz
EINB DB
£-5<)

7 LV —EAE
(&b DER
24, 36, 60 2>H
DI [ D ITEH D
AXT7Y A=K
=XI~v T ADT
LIV KT D
LAY IgE 28 0.35
IU/mL L E) KO
T EL DA% 24,
36, 60 2HIFROD
G H i IgE

JROLE,
NN ETIES

M. BREETIX
A~ A
85501
DJEME

. HE. W
IEE, HOH
BT L D

B, ¥ IgE ®
X EUE)

;

=370

puna

FEXEY A2

(RR) (IR
7Y s EET
58T

1% 60 2 H
%ol L7 R
P & B SEME
10K X YUN)
EIZ D Tau

FEAHIE
[21F]
ST fiE
ng/mL
IQR : 5.7~31.1

: 13.6

ng/mL

(77U 7%]
A ME - 18.3
ng/mL

IQR : 8.7~35.4
ng/mL
[FI=2%]
ST ME - 11.7
ng/mL

IQR : 4.9~26.4
ng/mL

Atk 24 A FTIZ 30% D+ £ H 1N EE
ZRIE LTz, REBLO R MBzP i B X H A=
ROA% 24 A £ TORIMERE OIIE
CIEDOREDH Y . JRH MBzP R Okf
) OWANLFEH O3 2 BRI
%O RR 1% 1.52 (95%CIL:1.21~1.91,
p=0.0003, @5 113/376 4) Th -7,

—Ji. FEBORH MBzP L - £ 1 D
7 L F—BAER OV 60 20 H o afniE
W IgE & OMICBEITRD bznolz,
MiE#M7T kv — (seroatopy) (FJRH
MBzP [ &2 ORIE A 2k S H e h o
7o

Just et al.
2012 b
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/N DT

ZIEO Y AT

4 v 7 BFE
TV
7 LIV —ER ) ] \
i AW T, R MBzP 2 (k150
(7L LX— g .
hefE : 8.73 124507 LV —JER EIEOREHENH
B fEBE, ‘ ‘
i el LMl G | v, JRY MBzP BE k) orghnicst
FHufEORE. B ) )
B NER FEJREE) 1822 | 5K T LAXF—IERD OR (95% CI)
L L) BN
FEWTHIFSE 15 o 7 o i Ffn, AFE/E | (0.52) X, MEE 1.46 (1.01~2.11) . HEEE 1.78
X —EAE (g
NHANES VIR T o 19% (5 %, MERL. 7 | IQR : 3.72~20.45 | (1.22~2.60) . fEK¥YE 1.68 (1.09~
D1 N
(2005~ AT AR ) i LT F=r0 | 95 Tt HME 2.59) . &% 1.24 (1.01~152) ThH-
- = ENEE A _ . NN - o Hoppin et
2006) (&0 | #H o BMI, =F= | 66.64 2o BRAIZIHWT, R MBzP JREZ (5
\ YA AXTY \ - al. 2013
53 | L7zhA 1,546 | (MBzP, ) N B LT VAXR—EEATH 2007 :
DT LIV L) ‘
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