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ARy FHFR SC#E1E, Butyl Benzyl Phthalate (BBP, CAS No: 85-68-7)IZE89-% NTP-CERHR
Monograph (NIH Publication No. 03-4487, March 2003)> NTP#%%: (NTP Brief on Acrylamide)+s L OY
HEE I @ BBP (2R84 5 HfHEE & (Appendix 11. NTP-CERHR Expert Panel Report on Butyl
Benzyl Phthalate)D; 5 & 77— % ORI L OS] 28R L0 THh 5, L (£/ 77

230 1
http://cerhr.niehs.nih.gov/chemicals/phthalates/bb-phthalate/BBP_Monograph_Final.pdf
R LTESUN,

THIIEBTFILRUD)L (BBP) IZBHF 5 NTP IR
BBP &7

BBP i%, 432\ CigHnO4 8 KON Fig. L IR THETFAEIE 2 & DT RO B2 IA TH
0, ZHNLEBEE LTHLD TEMICEERMEFWE I NV—T D 1-D>Thb, 7 FNVEEIToeKR
TT ATy Z MM A N 2 5 AR & LT ST s, BBP iR ROHBITE =—/1% A
wm@ﬁ?%@ ‘iDL _X7 =L L, NTREH, B8 AL L ONERO 23— 7
EtoBHIZ B IR HEH S5, BBP BELESCEE A Bicflibin/- 2 LidZeuy,

BBP (%, BT XL, 7 H ) —NBIOWALR DB KRS D Z Lk
G SND, KEOFERAEESIZEET A2HRIIATTE R0 o7,

Figure 1. Chemical structure BRP
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BBP &AM LG T, RO H A\ WIEREE ISR T D BBP 75, b h~DER
B0 55,

BRI, KR, KOEDLWIEMEZNLTEL D, BELLKRESDOE MIFEIZRLZN
L C&FZ X5, BBP IIE&MINLIZHW SIS BBP G HMEI LR, FRIIRTEREMIC
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HMERRIE, KEOREMITH 2 pgkg (RE/A [FREE : BUF kg (REO™AE" 20K O
DD EHEE LTz, ZHUTL RICL A YEHK 140 pg DGR L 70D, L TV RIE, K1
HOTRLAYY 30,000 pg, £EHHA 1 KA 60 ug T,

HRE R CIIER Lo 7273, %ﬁﬁ@%ﬁ%’ﬁf“b kR H BBP a2 lE L7~ (Blount
5, 2000), Kohn & (2000) # 20 David (2000) 1%, ZDiBROT—X ZflioCBBP ® 1 H
W= ) DFEFEEEHEE L=, Kohn 513 BBP [ZF#E 472t b 95%73, 4 pglkg/ H & TOFL#E
ZZITTOWAHEEL, ZAIUFEMZEBESOHEEITHD TV,

BDOFATOFERTIL (Anserson &, 2001), bt MI BBP bR X <Y, R#L, i+ 2
ZEWURENT, BBP ARROBESNIZRT T 4 7L, 24 BEREILINICERGEORK) 75%% R
B LT, BREBEOKERDE, 7 X URE ) 7F e LTHRIES D D0 om L &
2, Z7HMBEE XU VREE L THRIES D,

BBP #li& & 2\ i3 BPP &AL ORLE AR 5 5@ 1, B gt E 7213 A L BEE X
D, ZDOX D 7eFFRIT 286 pglkg/ HRREE LHEE S D08, —MRKITIZZ DO L~UL LD @)k
WeEzZ D,

BBP [kt FDEFEH B ULNEHEICHE L RIFI AEENHEIH?

[ Z0b 5,
mwﬁ%ﬁtb@éh%i’ﬁEW%%&iik@E%%@ﬁMiﬁwﬁ HMEE S THE
fili 7= BRI L OV DIZITATE SN #HRFEORER T, BBP IO LibeE & e
HEADOEEINRENTWS (Fig. 2), NTP] ,ﬁ%@%fﬁiéMtF%ﬁ%,$%#+ﬂ*
WEAIZIEE MEFICBWTCERED, FidoEEEHR 2R AREMRH 5 LB 2 D,

Figure 2. The weight of evidence that BEP causes adverse developmental or
reproductive effects in laboratory animals

- L ;
Developmental Toxicity # Clear evidence of adverse effects

Reproductive Toxicity (Males) # Some evidence of adverse effects
Reproductive Toxicity (Females) * Limited evidence of adverse effects
Insufficient evidence for a conclusion
Limited evidence of no adverse effects

Some evidence of no adverse effects

Clear evidence of no adverse effects

b NOREEEEY A7 BT HRMERZEE, B RHLOER ] (IZHESW TS, B hT—
ANRELTCNDZE, BIOERIMICEIT D BBP OFELZRD7-9 2T, NTP X, Tic
DAEFEIEANT KT D RBEOR S L~V % R 5 0 72 BRI & 5 &4 2 (Fig. 3),
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Figure 3. NTP conclusions regarding the possibilities that kuman development
or reproduction might be adversely affected by exposure to BEP

® Serious concern for adverse effects
Concem for adverse effects
Some concem for adverse effects

Developmental effects! mmi | Minimal concem for adverse effects

Reproductive effects (adult males)® sl § Negligible concem for adverse effects

Reproductive effects (adult females) sl ® Insufficient hazard andlor exposure data

IRased on Kohn et al. (2000) estimated axposure o f women of reproductive age
(midian, 1.2; 95th percentile, 4.5; maximum, 7.8 pg kg bw/day)

’Hased on Kohn et al. (2000) estimated exposures of the 1.8, general population
(midian, 0.88; 95th percentile, 4.0; maximum, 29 pg kg bw/day).

XFMRDER

HMZERORETREINIZL I, Ty MBI~ TZ2ORERTIX, BBP OHARNIHT
LR AERRFEICL Y, HAEREL, BERIER S NNEH, Al LONEFEEET—EO
WG ST, HET > N OAEEMEER T, BBP OfROEES TR OB, FHOM
R LOZ RO FRA LI, 20X 5 728 dmd Ca &, 32L& LT 1000
mo/kg/ H 48 % 5 HETH bV, BBP ZBOMETIE, EIE~DEENE U= mTREEN 55 b
DD, RERT VA DY) TrRhv> 12720 Tl o 7=,

HZBSOWETE 714, Sprague-Dawley 7~ NI 5 BBP O 2 tHARAGR MR ORE R
NS SNz (Nagao B, 2000), MEREZ ~ ~iZ BBP & 0, 20, 100 % Y500 mg/kg/ H DHET
ROE Lz, ATV T IO EICB W T OB EZ T o T, BEEAF ILHAER O
WAEFBTH T2, ZNOOFBY, MERED HARHAE ORI, HEo AT P AEFE R HHEE O 4,
WEDERSYBERAE, 2= L C, MEREVEORETIXMIET 2 b AT 0 REORD, Rtk
T3 LONE BT I IT 52 O OREHERE I (L CTh o 7o, METAEZRE OFA TR L
T, HEL Y BESZEDME -T2, TRT TRV NS DEEORIDL, e HEFHOR
TEER SNz, E#H 51320 mg/kg/ B TIHBITEIER SN T2 i LT 5, 100 mglkg/
PRI DS, HIZEVRMEED R D 72 & DN HEO AR R E RO BN K O U
EDWDDIHLTH-T2,

HZESN WSO/ EBERBR TR SN R o Toikm &L, U AT
1% 182 mg/kg/ H B L OV v KTl 185 mg/kg/ H T 72, Nagao H DR TIE, MEEDHIZER T
AFEZRE DZALDPMBIEE SIS S0 5, PEREMTE L7e R TIEW T UC b AFRRBIC
BN DI T2 Z LITEEICET 5,

BOFRERTIT (Piersma 5, 2000), 2 SOREOEGHIR GHE 5~16 H & 5\ 34 5~20
H) T, 7v MIBIT% BBP ORAFMERBRN M Sz, REBREHIATIEE) 10 flB L0
~2,100 mg/kg/ H DFFHD 10 RN D725, T—X 1%, FEH OO TERAEHIL DR
\ZHEANWT TR EE (CED) | 2HHT 27200 F~—27 7 Fa—F2ingd biviz,
BRI RESOOREOT L RAA b (RIE, FRYARE, @R 13 ), KRt L oW
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VARBAPHEEER) (S oW TR L7 CED 18, SHMEERE LI EmEMEE (NOAEL) LI
EAGD, FORETEH .

ITR 14 A~ 3 BIC BBP @B A% 7-/ET » MIBWT, MRS v Fa s
HRERAE U B 0N W TR L= (Gray 5, 2000), W4T > NZ 750 mglkgl H Z#% 115
Fx L7o, 28512 K0 KEHAE IR CIL P AR s MEEEE O (METITe L), KRB R, ML
B, EBIT, HEAFERREICW S DD b, AR BBP OHLT > F‘n/f‘ v
RIEMZREHT 2O TH 50, mHEOHEIRG D20, b NOAEFERA OFEFHRIZ
TOAMMEIRE SN DTH D,

7D BBP REBIIBEFELBEFETRITELD?

A BZEL W,

b~ BBP £, B XU T b ORENERMTED K 518 2N OWTEFZTRD 5
TeDIT LRV L OT —EBNETH D, —HKEANERIL, BRI T, EOITERAE~
DOHEERZEET HIEE TIERWEE D BBP :%%agénﬂ\é ERONDNR, SEIERE
WnlE, BREED 2 WIS ICRIT 2 B0 RTREMICE L Ciaaad T2 L9 27 — 21372
VY, ZOFBMEESOWE, b NCEHREBEL e h~ORBICBT DRk 0T— 2 Kk
SUNT, NTP IEEL T OfE %hz“iéo

NTP /£ MBEHL L UFHIZE I EBBEANDEEDEZIIRIRTHELHBHT B

ZHUZ, 20 mglkg/H T v MTEBENRHROLNR)->T2Z L, BEIUKohn 5 OHEE L N ZkiE
HICEEDSWTW D (Fig. 3 DIIESR),

NTP /%, BEBEIHN/LFHEICH ] BLEEADEFZEILRETEEEETHSEL TS CERHR
T NBEFIERRICAET S,

Beila % X T T MOV T a RT3 7T — 2 B3R+ Th 2,

UL D#EHRIE, FENEFRBCAFRRGERICEDVTINS, Fi-LEES JUREIRR
ABERSINEBICE, KRTHRREBEOLALELTY HAIEEAHD,
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Appendix Il. NTP-CERHR EXPERT PANEL REPORT ON Butyl Benzyl Phthalate, “5.0 DATA
SUMMARY & INTEGRATION”

50 T—2NEABLVEIE
51 ZE#
511 EAF;DEE

T HENERT TR0 (BBP) (3R U bE =L (PVC) KL, BEMEEERS LY
B XY —UL MU SN2, BEEREREGEIIIRAC S UHEH Ty, BBP
DFFFEMIIRL, K& O BBP &ITEH X 2 b0 & Bbhd, IR TV DHERKKRE=
S = BRN Z D RME TR L T D, B 74 b=7 OIEEHE TIE, BNZEA T BBP Hiufi
1% 0.034~0.035 ng/m® 35 L MRS KR H BBP R HER R 0 0.051 ng/m® Kl Ch 72, L
ML, #E PVC $Ldiis (C 451 % BBP W AR fld 286 nglkg NH/MEZE R [FRIE : LUT kg &
EOKRE"ZME] & HEE STz, BBP SAMEIO GRS X 5 5FR1E, KE» D ORI
RN O TE 58| ThH D,

EE PR 22 23 HE (IPCS) 1%, & BBP & & ie A DRI —fREM ~DM—0
B TH D L LTz, T X ORMAEICIE ST, IPCSIE, A D BBP ## (% 2 ug/ke/
H, THTIIZD3IFENRELDHI2A9 LHE L, THOBBENERDL01L, BEH
SEBEOENR BBP GAMEZNICT 5% Liz BBP IO THA D, RREE

(MAFF) 1%, BFZ0 L2 A D BBP &i#I% 0.11~0.29 pgkg/H, ¥ I/v7 %4 LIz D
215 0.1~0.2 pg/kg/ H EHEE Lz, a2 & Te—EEMDOREBEOT X TOHEESE T 10 pg/kg/
A Z@ N FElS Tz, BN X2 BBEOHEEEOMER, Fn, M, RiEE 70
JWEE L OHIERAONL B ISV T, il 2 BNMEIRT 28 OFEHE OSEMEIZ L 5 00 L
AN

5111 E rEEYX 5Tt % — (CERHR) THLV=T—RDEHE
RFEIRIZ H1 475 BBP 4258172 DD NILEBIEN DR S HEE L 7=, LL, Z46D
HEENZITRIR D B, 1 DOFEBGI T I DR & [ L 720 12 ~15 GE L) 7 — 5 (8 L T
D, FERMGT =TT —2 o NEG T TRES L, KEDLEEE IR =S DT
(L7200,
5. 1.2 —MBGGEYFRIS L IEEZR)T—F
=
BBP HUMBEFZICETT A M —Z1372\0), BBP & 7 X RIREW DRz 12 I 1) N S/t
FRMEIRRDIN U, BEEZEBAEM ORI A ) A7 DR LT-, 1 DOEH SN EAr5E T,
PVC KA K DN ZRFEICBIE L 7= SR OXE XPAZE Y A 7 DR FR BTz, BBP X PVC
DO— KT TH D,
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BT DR OB L OB 512 X 5 BBP &K <, LDso EI% 2 g/kg 2B 2.5,
IRER G L 250 T » MBS L OSBRI ERBRCIE, il U CRE R D ONSEE, AT
ks L OMEEICEERED b, b F RO LIV, 120~151 mg/kg/ H LA LD &
TEIE SN gds L OWHBMX EE O TH -7, IR L3 < D OikER
@ 960 mg/kg/ HLIET, BROMRRFAIZ L MEMERERER O 500 () ~1,200 () mglkg/
A CEigis e, &l 500 mglkg/ H LA ECEIgZR STz, RO E ) M@ ERER O 381
mg/kg/ H CHLNT=Z LD, FERD 7 v NOERIZRE Th A9, HH, B, B EEH S
VIR IROIEEA 1,338 mglkg/ H LA ETH OB, T v FOWMAEERBR T, HAKHED
789 mg/m® (% 150 mg/kg/ H) CTHFlEIS S OV B34 b, BBP I, 7 v MIBl
DEFNILAF Y — AHERRIE & B 2 HiLD,

AEEGEMERBRCIY, ~v RT3 T7 v b X0 SEEERICRT 2SR -T2, 2 £ F
TOIREERBRIZ IV T B6C3F, ~ 7 A1, 1,029 mg/kg/ H LA_E CHEEAFR 2R ERD 201 L=,
WERED A FHA T % EoRERI ZERIR A & D W TR A 70 e e T R X7 o T 4 X () BT >
MZHAESZ MM <, 1,852 molkg/ H £ T 90 HERE D5 TIREITHD L=, HHEH D
UNAB R B RO B R DR o T,

2 AERETRATH 53R 2B\ T, B6C3F,~ 7 AIZFEMN AN A AT T H e hs - 7278, F344
HEZ > b CITERERIRNME A MR O DT D EINMN A e, F344 7 » M2 L5 2 [B1H ORERT
1%, HED 500 mglkg/ H CRENRIZ IS AAMEDSERS B, o 1,200 mg/kg/ H ClrxiiEisids L OWERC,
B CIZ72 NS D DI ANEN I BT,

rFaF£T7IX

b FOFRERT — X 1T, WT OB IS T B AGRER IS L T ey, BBP IR
A5 L7277 v b Tzl sinsd (2~200 mgkg OFETO L & 75%), —7,
2000 mg/kg TlE 22%IZIK T L, @AETOFIARE S N7=, BBP 1X7 v M DORZEMN HECH
W END (7 HET 27%), BBP [THECMIZE ) 7F LB LT ) R DL A7 LI
WEND, MOT7 X NRT AT IV EDOFELMEND, ZiUuIBE b S FERO U S—F L/NMEO=
2FF—PICLoTHELDEEZOND, F /) TF LT AT UTIEGEE ) RPNV 2T )L L
DHKRE (5:3) IMFET D, ZNHOT ) ATV, W@HE 7V o U BBEE SRS
RSN, R (5 FT20mgkg) (S LEHE (T v FT2,000mgkg) Tix, £/
TRAT IR LR T V7 v AR LT D K 91Z, Vs v R AR
B E TR 2 L B2 5D, Mk ~OZERITIA L2, WIS 7= BBP 3L 0%
DR OPEEI LT, 24 BERILANISK 90% 2551 5, MiLHo> BBP 4% 10 43 TH
%, BBP OE /) =27 ARG O i 83K 6 FEfH CTd D,

Bl
IPCS OFGTDFHMIIIIRD E B0 TH D : HEIEEEDORHLO B ZIH S NNZEETH 573,
BBP YR B E AR CldZen E BHMEICHE R T DITITFIH CE 27— DA+ ThD, L

ML, AFAREZRRBRCIL, TOEMITT<, £72, DNA T AL E O —RIWER & &
<—HL T3,
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5.1.2.1 CERHR DFHE T/HLV=T—2 DEFHE

Z > FBL O 0 X DFE 07 EAGRIT, BBP T X417 — MR DI 1185 5)
Bo, T—HN—XL, P EEDIERIGEE T B ERET S DI Th D, 1< 20D
A1 GLP JfE|Z 1> TEH X, [T 5 REIRES Db X1/, NTHEDOZEEIC TS 8
(T TH Y, T MEFEIT S~ F 2 — A D0 TORRER 27757 S T,
7 FORAFGITL DO ThH o/,

T MEBIT BFE55 L OB R 57 DIRIR, 2211, (s & Ol — 4 & 5 7rBBP @ F
FraF T I RFHT, G TES,

Table 4: Summaries of NOAELs and LOAELs and Major Effects in Oral General Toxicity Studies

Protocol and BRP Doses NOAEL LOAEL {mg'kg bwiday) , .
mg/kg bwiiday) (mg/kg bwiiday) and Effects Muajor Effects at Higher Dosex
14-day repeat dose dietary study Mone 7 | Testes, seminal vesicle,
in adult male Fischer 344 mais. epididymis weight
10 rats/'growp. 1LH Histopathological effects in testes,
[hoses 0, 447, 290, 1,338, or 1,542 | Liver and kidney weight. | seminal vesicles, and prostate
(15) I LH and FSH
| Testosterone
I Liver, kidney, and thymus weight
Histological changes in liver and
thymus
| Bone marrow cellularity.
3-month repeat dose dietary study Mone M: 151; F- 171 | Liver and kidney weight
in Wistar rats Liver lesions
4-6 weeks old at start of study | Liver (4%:) weight Pancreatic lesions
2745 rats/sex/group Anemia
Daoses — M: 0, 151, 381, 960 | Urine pH (M)
F: 0,171, 422, 1.069 Mo testicular lesions.
(14}
Hi-day repeat dose dietary study M: None M: 400 Mo histological effects in liver or
in adult Beagles. F: 70 F: 1,270 teslos.
3/sent/ group
Droses — M: 0, 400, 1,000, 1,852 Decreasad body weight.
F: 0, 70, 1,270, 1,973
(14)
26-week dietary study in adult 180 550 | Testis, seminal vesicle, &
male Fischer 344/N rats epididymis weight
G-weoks-old at start of study | Liwer weight Lesions in testis and epididymis.
15 rats/group | Hemoglobin | Sperm counts
Doses — 0, 30, 60, 180, 550, 1,650 I Liver and kidney weight
(17} Anemia
2-year dietary study in Fischer Mone M: 120; F: 300 I Liver weight
44/ rats. I Kidney weight
G-weoks-old at start of study | Kidney weight (M) Mephropathy (F)
60 rats/sex/group Mephropathy (F). Anemia
Doses — M: 0, 120, 2440, 500 ; | Thyroid hormone (F).
F: 0, 300, 600, or 1,200 Some evidence of pancreatic
(17} cancer (M)
Equivocal evidence of urinary
bladder and pancreatic cancer (F)
Mo testicular lesions.
2-year dieary study in B&CIF, Mone M: 1,029; F: 1,037 | Weight pain.
mica. Mo changes in survival or
4-5 weeks old at start of study. | Weaight gain. neoplasm development.
50 mice/sen g roup. Mo lesions in male or female
Dwoses — M: 0, 1029, 2,058 ; reproductive ongans.
F:0, 1,037, 2,074
(18}
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513 R4L£ZFH

HAERTORAERBRTIE, 7y FHDIWEIY T ADIHR6~15 BdHHWNL 7~15 HicmH&E%
BOgh L= 2 A, BBP IIRRBSEM S L OMEar 2R Lz, 21 61’% DI BRI
Hfg LI AERFHIIRAE L CWe, CD-1 ~ U AT 2 RE s X OFE ATk 2 w5

(NOAEL) 1% 182 mglkg/ H Tl o 7=, BEFIZEERIT, A3ERO NOAEL & i/ el & (LOAEL,
910 mg/kg/ H) ORI KE2BHE NS D Z L1ZHEH L7z, LOAEL LI EOHETORET, WL
AT Z UM HIRR EFE T BN, [RIREVE M7= © OALERR IR DI 70 B ONTHER L OVE AT
DOHEINT&H >7=, Sprague-Dawley 7~ FI LN Wistar 7~ h OFAEIZX9 5 NOAEL 1322
HL 420~500 mg/kg/ H OFPAIZ&H > 7=, 750 mglkg/ H LI EToREL LT, HARDBEL O8N,
Hé‘b%?é%‘i@ﬁl:t, 72 L ONTHBR ORI LOVEHR, WigE L ORI ORI S 7=, Wistar

N T GWIR 2 4ER 0~20 FIZIER L7, F8421269% NOAEL 1% 185 mg/kg/ H CTdo -
710 HAERNTRE OG- Lz 7 X oRER T, 10 mg/kg/H £ TOHETHEMIZ T b aelts
FORATIIRED LN -T2, L, KEDHENL SN2 - 720D T, ARRBRiERD
A RPETIRE S5,

BBP D4 & RIERO AR T A 2 Hy, £/ = AT /VAD MBUP (7 % )VIE /) 7
FIL) BIONMBeP (7 ZNAEERE ) RXDL) ORBREFERLI-, £/ AT /VETEZE SN
f:%éi%ri %, BBP FROEMELFRIE ThHoTe, TNHDOT —XIE, WE ./ =A7 /L) BBP

(B U723 AE R E ORI & 72 D ATREME 2/ RIB LT D, BRI BN R/, 2 20T/
T AT )IVHDHNE BBP & O &SGR O g 2 R X T E 220, 1,000 mglkg/ H O
MBUP % V727 v~ FORERTIE, FHEEROBENR L OVTFRBOEGI e TR A bz,

7w NOFRERN G, HAEFOZEMLFYE I CEENIIEET 5O TH Y, EBEFEOND
WZED DTN EDVRIE T, WIXOVERREFIZOWTIE, siRERE SRR T 5
BT AT e O bED L i,

Wistar 7 v MZ31T 5280, AFiREs KO O B8R OB 2 it Uiz, UK
ZMLT1IHBIO3mg/L (01435000385 mgkg/H) @ BBP Z#45-L7-7 v hTlE, HAE#R
DIECIREOEIMND T BTz, AR LE B I [Flfisg T Lén mHAE 3mg/ll) OHD
FERNHRINZ, maBRE b, HTEALE L CREEZ AW 5A I a2 a B 22135
Loz, BERE, 26 2 BRORIRSEHIREED A 0~4 EI (21 B HAE SR
ZORIRXDOE FAEEEZ TWD Z EICHER L, 61T, Z ORI R T L 7= ik
WZBWTH, WBSBRREO A% 0~4 HOHARETE OEMNA LIz, 1 mg/ll @ BBP %
Wistar 7 -~ MIfRZK$ G- L7z Sharpe 535 LT Ashby 512 &L A [RIEROFER CIL, HIZERFET O
IMIBE SN o Tz, £72, TD#IZ Bayer 3FE i L7-RABR T, 1 &5 NE3ppm @ BBP
ZHOK S DRI G U 72 fE 5, AR 0BT A H 7R h - 7=, Bayer OrkBROFZHL 1
HE (TNO FERCHAERMIEL LK) (23617 2 8o BBP RIS, 1REEHR 5 Tl£0.11
uglkg /H3 L0034 puglkg /H TH Y, KBS Ci 0.170 pg/kg /H 35 1Y 0.540 pglkg /H T o
77

HRESITHAER 0~4 BICBIT 5 F RO HES X, TNO @ 2 REROFEAEI2k
% LOAEL 13:%70.385 mg/kg/ H, 3 X ONNOAEL 13 HZE# 0~4 H O Fy HAE R OB TIZFE-5% 0.140
mo/kg/ H 2R L=, 26 DMEOEFEMEIIMD TRV, ZAUIRER CiftT L7=7 —% Gt
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FHAEZDY) CFRERFICHT L7 —% (MEHPIREZEZL) IFERDY, D5
Z Bayer OB CITHAERFE T O MN AN LXK 5, TNO D
NOAEL/LOAEL fiilZ, fthakBroAFh AT % NOAEL i (A7 xt L THY 185 mg/kg/
H 35 L OVEFEREMEIC R LT 500 mglkg/H) L0 b3 &K% 34— —fK\ (59 0.3~0.4 mg/kg/ H)

5.1.3.1 CERHR FHE THLV=T—X DEFE

BGIEFE B, FEL I L OMERTEPEIZ B T3 BT OFIC 5175 Z > P BL N~ XD T =5
17457 CTb B, 1 Flk TR HIRFE 1 DI AERI DR EE Z 7 L7e, DBP (7 X7 F /1)
DFAEFEDIR & PRI ETH S T2 N &2 GG I 73 HAE B D (P2 138,87
IREF, WHRTIFED S0 ITERE L ) &%k L /-#58/1700 ), BBP & DBP /& /X7 /L
1ty z 4495, BBP £/ X7 /LK (MBUP 5L CNMBeP) (= 3 AR ERIZ, a
B DI BN DTG ERIET S720DIZ1 50 Th S, T NE~ D ZDRGLAPFLR 57260, 2
FE[H DD LT KT 5 5,

Table 5: Summaries of NOAELs and LOAELs and Major Effects in Developmental Toxicity Studies

NOAEL LOAEL {mg'kg bwday) Developmental Effects

Proiocol and Snuady p ) Bwrday) bserved at Higher
mg/kg ay. Maternal Developmental Dase Levels
Prenatal dietary study in | Maternal: 420 110k 1100 1 Prenatal morality.

Sprague-Dawley rats. Developmental:420 | | Body weight gain. | | Variations. | Fetal weight.
30 per group received 0, . - -
= L eight. Visceral, skeletal, and
420, 1,100, or 1,640 mg/ 1 Liver weig 1 Vi, saoal, n
kg bw'day om gd &-15. fioms.
Dams and pups axam- 1 Variations.
ined late in pestation.
2n
Prenatal dietary study in | Maternal: 375 G54 75 1 Prenatal morality.

Wistar rats.
15-18/group received
0, 185, 375, 654, or 974
mg'ke bwiday on gd
0-20.

Dams and pups axam-
ined late in pestation.
(28)

Developmental: 185

| Weight gain.

1 Prenatal mortality.

| Decreased fetal
weight.

Prenatal pavage studies
conducted in Wistar rats.

10 group received BBP

0, 500, 750, or 1,000 mg!

kg bovday (0, 1.60, 2.40,
320 mmolke bwidayy
on gd 7-15. Dams and
pups examined late in
estation.

2%

The same study was
conducted with MBuP
at doses of 0, 250, 500,
or 625 mg/kg bwiday (0,
1.13, 2.25, 2.81 mmolkg
by ).

(38)

The same study was
conducted with MBef
at doses of 0, 230, 313,
375, 438, or 500 mg'kg
brwiday (0, 0.976, 1.22,
1.46 mmol kg bw/day).
(39

Maternal: 0
Developmental: 500
{160 mmolkg

bwiday)

Maternal: 25{
Deevelopmental: 250
{113 mmolkg

bwiday)

Maternal: Nona

Developmental: 250
{0.976 mmol kg
brwday)

T50{2.40 mmolke
brwiday )

| Weight gain.

500(2.25 mmolkg
bowiday)
| Weight gain.

250
{0976 mmol'kg
b/ day)

| Food intake.
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T30 240 mmol'ke
bw/dayh

1 Prenatal mortality.
| Fetal weight.

1 External and skel-
etal malformations.

500 (225 mmolkg
bra/day)

1 Prenatal mortality.
| Fetal weight.

1 External and skel-
etal malformations.

1 Wisceral variations.

313

(1. 22Zmmol'kg bw/

day)

! Skeletal malforma-

tioms.

Complete prenztal mor-
tality.

1 Prenatal morality.

| Fetal weight.

1 External and skeletal
malformations.

1 Visceral variations.

! Prenatal mortality.

! Internal, external,
and skeletal malfor-
mations.




Table 5 (continued)

NOAEL LOAEL img'ky bwvday) Developmental Effects
Protocol and Srady ) _ Observed at Higher
fmg/kg bwiday) Maiernal Developmental Dase Levels
Prenatal dietary study Maternal: 182 a10 patil } Fetal weight.
in CD-1 mice. Developmental: 182 | | Weight gain. | Prenatal mortality. | | Prenatal mortality.
30 per group received 0, ! Visceral, skeletal, | | Visceral, skeletal,
182, ND o 2.330 mg/ and external mal- and external malfor-
kg bw/day on gd 6-15. formations. mations.
[ams and pups exam- } Variations.
ined late in gestation.
(30
Posinatal drinking water | Maternal: 0385 Mo adverse maternal | 0185 Mo higher doses.
study in Wistar rats. Dievelopmental: 0.14 [ SYSIEMI OF TERTO- | + pyy danth on pod
28/group received 0, ductive effects. 1—4 (12% in eat-
0012, 0140, or 0385 ed versus 0.8% in
mg/kg bwiday from 2 comtrol).
woeks prior to mating
throughout gestation
and lactation. Pups were
examinad postnatally
The experiment was I Pup death on pnd
repeated with the mid 1-4 (17% in treat-
and high dose to verify ed versus 1074 in
increasad posinatal control) in repeat
muortality. experiment.
i435)
Postnatal drinking water | Maternal: 034 Mo adverse maternal | Mo significant effects | Mo higher doses.
and dietary study. 21- 0.49 (diet). 0.54 systemic or Tepro- on development
25/group were treated 0.80 (drinking ductive effects. including pup mor-
from 2 weeks prior water) tality.
to mating throughout
gestation and lactation.
Lactational doses were | Developmental:
0, 0.11-0.16, and 0.34 0.34-0.49 {diet),
049 through diet and 0.54-0.80 { drink-
0, 0.17-0.24, and 0.54 Ing water)
.80 through drinking
water. Pups were exam-
ined postnatally.
(46)
5.1.4 4jEEMH

b MZIIT 5 BBP HUMERFRIZ K 5 FJE~D R A SN 3 2R ER 72T — X 13720, EFE~D
WA TN A BRI TR T T v A HWTE L7,

BOLEEHYE

WEDAEFHEEIZOWT, ROETIZLY 36I0T v b & HWT-BR TRl L7-, 2BCAT 2 R
DOREAFEEAIZ L Y 500 mg/kg/ H £ TOMHEA F#E L7= 10 o WU 7~ b OAFERRIZ 2 I
DIV T2, ZREREDIK T X UNE IR OB FIZ (LA 1000 mg/kg/ H TR H iz, &2
B 10 EMIRTD H R HARFRE AR E C, IREFREGIZ XY 418 mg/kg/H £ COMEEFHTE LT
Wistar 7 v R CI, #EIEA DR -T2, (REEHE ST 10 JE[# 200 mg/kg/ H £ TOMH &% 2%
L7-F344 7 v h Tl ;t**%éi&@iﬂwrb% BIVZ, AFEREIC NI/~ T, 200 mg/kg/ H RIS
B DT HA~OZBEI N IERINEY, Zivhk NOAEL BREMRMLE L THEATE 220, 208
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HIILLTIZ LS -

1) MR HEI £ TORMEHIFAE S, SRR HMARHOR B miE T 57
DIV L SPADHIRINIT E A EOEW) TR STV R T,

2) [Alfiiax ok 7= 26 HEFER 550 mo/kg/ H D& T, W EUCEEITA LD -
7

F344 7 v b Z& AW DG & 2 diE RS L OV PETERER ClL, HEATHES B OB AR
FHIRRAEZIT /2o T2, ZORER, IREERTE 7 v MIBWTORIURL 23557 2 iR #1% 1,338
mg/kg/ H T -7, 1 B6C3FL ~ 7 ADAEFHZRE T, 2,058 mg/kg/ H F TOIRAL A & TN
HHNT, B =TV ROBEEIZBWTY 1,852 mg/kg IAE/H £ TORHARE TEENRL LN
Dol HHEERIE, BEVET »~ b OAFEIZRT %5 NOAEL & LT 500 mg/kg/ H Z B8R L 7=,
AREIZBEI L TIL, BEOAEFSRE OREITERHLOLNTE LT, NI ED, HFMHER
2T, TEWNFEEM S D WITE AR ORI L0 BRI 5 583 B b 17z DBP iRz E
W, BBP OE#HMTH D MBUP 2NEMEFERE O ATEEMEN D = S IZEH L=, MBUP (X
BBP O\ cH o Z LA EFICAND L, DBP OF—4 X BBP LBHi#H 5 L\ 2%, BBP
DY 9 1 OO TH D MBeP (2 L 5 [AEEORRBRI T IS S 720> 72, BiA O BBP 3B Tl
WAL TR T VAR OHIB O AL DWW TEEE R AT > TRV, 20 X 9 70l
TiEBZ 5 < NOAEL 1HEL 25 THA D,

DL

WU 7 > b E W ATEREMER 7 ) — =2 73BT, #0558 1,000 mg/kg/ H CLERENM
Hods L OVAINEYE 272 © DAAFRE IR DD DBIEE ST, E CHIRE IR RN . b LT Y,
ZOREL, B D TIIHEOBMEITER T 5 AlaetE 2 w2 LT D, AR OMEA SRRk
9% NOAEL (X500 mg/kg/H Ch o723, ZiUIHL ETHLAZ V—=2 7R BROT—H#Th
%o TREBROAZECHIRNCHNT, BBP {EHUE: 446 molkg/ B IZHY 4 D icmiREl & (0.8%) Z#
B L7 Wistar 7~ @ 1 iRAFEEMER CIE, BIR, ERaE OFRE, ZMiEd 5\ WO ITATH
[[EN7 NSV a WAy

B

BBP X7 v hBIOADZR b2k (ER) (AT 2 Z EAVRINTW D, FHxf
FEABAMEL 17-= 2 7 U4 —L (E2) LV $4910,000~100,000 XYY, F7=, BBP IF7kER
HEREE 10 uM T in vitro =& ka7 U N TERIGFRELT v A TIEHWEEEZ RS, =&

N a2 U NERE R OBERE T v £ A 1231 5 BBP D% /713 E2 (2~ 1X10°~5X 107 iU
73, A MBUP 35 LU MBeP [Z—= X f 7 URREMEZ RS o7, LacL, 20, 200 B &
T} 2000 mg/kg/ H O FHET 4 HEREO$% 5 L7- Sprague-Dawley 7~ b TlE, FEiBERELB IO
i R AR DI C BB XA B VR o 1=, Moore |7 Z /VBRDTIER) T 2 bk 1 47 L& B
T 5T —X OFHEEITVY, invitro 3Bk CHERR Sz 7 X VBROIBEI = A b a7 5T Te

N DUNIERBRICBRE L2\ e L7,

5.1.4.1 CERHR FHETHL -T—ZDEFYE
T NDT—=Z|FIRNNEF51T B AT 57l TS DIZBE) Th S, #R T AT D
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55 L OVEGEFERED U T FLDFFINIC & (& T &, BBP i€, MBUP (Z/CE S S 7 5% ETH
3 DBP Dk Tld, 1E L L ORHAINIZSZEE SIVELEZ > M, LG E D& L VA e
BEAEIZ 517 5 DBP FERIEHICH L TR b IBZ i E o7, L7273> T, BBP T/t #EIE
(ZX] L TR & A BV ER] TR Ml X4 TU R - 75, B EIEIGwE & 957 —5/1
+THSD,

Table 6: Summaries of NOAELs, LOAELs, and Major Effects in Reproductive Toxicity Studies

NOAEL HET;:‘;;“ Spstemic LOAEL | Reproductive
Protocol & Study ’ . (mg'ke bwiday) Effects at
(mg/kg bwiday) | (mghg bw/day) .
kg o f:t,iﬁ}ﬂ:'r and Effects Higher Doses
One-generation reproductive Reproductive: | 1,000 1000 Mo higher
scresning assay in WL rats. 500 doses in study
irs'g iV 25 y ic- - . .
:gﬂpa;?l Eﬁpmr:i;ﬁ,%wﬁu' h;;s&;mm_ | Fertility 1 Weight gain
- B : = — - I
by gavage from 2 weeks prior [‘-"5"_'3”':”
to mating for a total of 29 days ]c.su:-m.
(males) or until pnd & (females). | Litter size
(48)
One-generation dietary reproduc- | Reproductive: | No structural 418 (M}); Mo higher
tive toxicity assay in Wistar rats 418 (M) or functional | 440 (F) doses in study
with 12 males and 24 females/ 446 (F) effects at any
group. Males were treated 10 Svstemic: dose iy ]
weeks prior to mating with 0, 206 (M); | Weight gain (F)
¥
108, 206, or 418 mg/kg bwiday. | 217 (F) 1 Liver weight
Females were treated from 2
weeks prior to mating (0, 106,
217, or 446 mg'kg bw/day),
through gestation (0, 116, 233,
or 458 mg'kg bw/day) and lacta-
tion (0, 252, 380, or 1,078 mg/'kg
bw/day).
(30}
One-generation modified mating | Reproductive: | 2,200 2200 No higher
study in male F344 rais. 2 doses in study
15 males/group treated with Swstemic: I .
1 > ¥ £} 3

BBP through diet at 0, 20,200, | 200 #Sperm counts | | Weight gain
or 2,200 mg/kg bw/day for 10 | Fertility TLiver weight
weeks and then mated with un- Testicular and | Anemia
treated females. cpididymal

lesions
(17 } Testis and

prostate

weight

5.2 #ESEHE

BBP |dotk PVC ITEH &4, B4, AEMESROM I KORM = o~ —~L MR S
TS, AT L —BAEM ORFET BBP OB EDT-OIHTE 5 1L~ Th D, ¥E
PVC »fli&fiisk 2317 5 BBP OW AZEFE T 286 ug/kg/ H EHEE ST\ 5, RifgHHmz L
T BRI AR NI D=8, TN HEHETX 5, IPCS X, BMICEENLIMEL LD
BBP M —MEMBRFZEOEE MR TH D L LTz, B FHH A XY 2RO BBP B
IZHESNE, FEE ST RER A~ DR OHEE I 10 ngkg/ HELF TH %,
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t MIBITD T af T 4 7 AEIEEERBRITEm S TR0, 7y FORERFER
%, BOEE L= BBP I35 CH0MITE / = 2T /UMD MBUP 33 X O MBeP 72 HTNC
TNENDT N T —UTHR SN D Z L 2R LTV D, 2~200 mg/kg DIEH & CTIE5 &K
80% MR =, (CHIIRSTEERICA VRN SIS, FR0 OFEIIREE L L THEFIZHE
D, WINSNIAGIL T V7 v G Sh, &EET 2 2 &7 SEemIT R ISRt
SNb, FMEERE, 7y FO MR axxT 4 7 ARBRITEME I L2 BBP Ot hEFE &
BN 5 LHEER LT, WAL D by a7 4 7 ZRBRITEK STy,

7 v MR XU~ 2% AW AR TRERBR T, 4R 6~15 H£7213 7~15 BIZBIT 5@
FED BBP #&1# 45 (>500 mg/kg/H) 12XV, MIEREEE, HARDBEC RSN, &
Kl K OWNRATE 357 LTz, NOAEL IZZN 2, TR 6~15 HEFE D~ 7 AT 182 mglkg/
H, MR 7~15 B&FED T~ FT500 mg/kg/H & L7z, LNLZRRE, BEBEOENDZD,
)RR OB MO T TE 720, RUTIRIIFZRE Sz Wistar 7 v R OFEIRTT 5
NOAEL (% 185 mg/kg/ H CH 7=, BBP O MBUP 5 L O MBeP % HIZERTICHR D5 L7
AERCIL, BBP LEMICASEORERNE L, bR, BIgR S5 B
LTWDZEMRBEEND, HEETGRICIT D M AERDOFELZPNIRBIIOE DB 720,
ERER 2 B AERTRRBR CIE,  ATPYESESE OR S D2, FLEALER, PEREVER (GR0EE) F
HERS X ORREME DIEATEZROFTED X 9 7B S np iz, 2o Z LI3EMEch
%o ZD LD 70T DBP THIZEE LTS, DBP (X, BBP OGO UE D & [E U
AT D, UEOZEND, EREERITBA ORATERTRD D15 5172 NOAEL (221 T
HE(ENH T2\, DBP & HW-gBRClX, mHEH TR SN A ORI NG
NOAEL % 50 mg/kg/H & L7z,

NOAEL ¢ 500 mg/kg/ H Z 8 2 2 EORE N ZFRIZ KV, BE-ET » b CREIRZE, 1808
DB L ORIREEDIR TR SN Z &5, BBP WETEERMWE THDH Z EAVREEND, i
BT~ b OAFEER DB IO TH D, ZZBCAT 2 A HEEFLIIR 238 LT 446
~1,078 mg/kg/ H D HEA RO G LI-MET »~ b ClE, AJHaRRICKT D8I > T, L
L 2 [ HORERTlE, fRO#%5-58 1,000 mg/ky/ H 2512 L 0 EREMWIEARD LTz, FEHOHE
EORLRFHUNTSH D T E Y, T OMIREMWE ORI, HEETZITMEICBEE L T 508
NEIZNGEOT = NOBEICT 25 Z &iETEn, HEfEERIE, AfEas RN &ET
DEMRRBRD 2N, BAET = _R— A TN TE RN E Uiz, (RS IR
T, Tz, BAEMEGSROTEERAERREZTT2 23 BRE FhE 31U, NOAEL (XX VK< 72
BD1EA9,

HAZERIE, T — X X—A0 5, BBP ~DOfR N RBONEAT » b OEFERNE, 725 NNCT v
ML~ ADFREFEEZFHRTH LW TE LB TND, ZNHLOT7—Xdt MR
T5 LB, ZESIE, FAEFNE, RO ERAEICT 2N HET D Rl &
DR ENITHEE DS TR,

B#lC, BESIL, BIREH Y2 #— (CDC) T3k L7 #ERE DR % -t 258
LTV, ZNHORBROMIRIE, 2000 4E5 HIZT v~—2 Da~Xyn—~7 0 TR S
e, IEARFTREFHR O ZMED RO MBUP EIXFEE Ch o7z, TD LD T —Z MR TaRS
AAUE, —fEERNC 1T 5 7 VR # S IZBI T 5 Fx OFHIRE DM EIZET 5D LA S,
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53 FFIZEARDfEH

BBP I =—/L & A Lo a2 o _y—~YL MED T80 PVC, B —Xy M Z AL, Bhk
T— b, HEEDOM, 250N, RO TUIWDN E=— LR L USRI ORNE I H S
%, BBP I ZHLEERE, S ~DRA, FHBIOBEEC L EEDICRE S,

— R A B TR HEE TR TS5 D 2 ugkg/ BT, $hIEB LI OO BRTETE
5L ZD 3~4EEL, RO I T, BRI, #BKES 20 NE KO ORI L 5%
BIIEHTEX 5B TH D, BERTEIT 286 ngkg/stH LHEE SN D, ERNZERMEEE Ol

(FEH Y 740 =7 OIEE 125 FI2 L5 13888) 130.034~0.035 ng/m®, _EEE 65 A4t
RAMEEIL 90 /8—& L # A L TlE 5.3~6.7 ng/m> Tdh v, BBP HRfEIIHEE M HIERD 0.051
ng/m® KifiCh -7z, HMEERL, BBEET —FX—AO7EVETITE~ PR O L
Ho TR, ZHDOT —H_—R1Y, [FAl—ZBIRE ORI HMHEIED A DR H 5
fill, 725 RNTRBLRMEIEN S OBRBEOF A RRET — X 2B AHFmICESEHEESINZ D
DThHS,

FEAER LOAIEEMEICBA LTI, BBP ORRO&RENT v B IO~ U A TRAERNL, 72,
7 v N CHAREREE AR T D LT I Th D, BIEOT —F =R L, ~"YP—RE+
DRET DA Th D, ZERITIVHELSNZ& HIEVY NOAEL 1%, CD-1 vU AT
182 mg/kg/ H, Wistar 7+ +C 185 mg/kg/ H ThH -7, A TOR R L OYNOAEL 23
BCHDLZLEBELT, ZERIL, MADERERICL D AMEOAIA~DO RO RITER T
BHET R T —HR—ANDDH I L TREAN—E LTz, JEEMETEIC L D1 L OME 4
FEIZ KT 252280 NOAELILOAEL ZRET 57 — X X—A[X+43Tld/evy, BBP & DBP IZi%
HBOMHY MBUP 235578, ZESIE, #&O4#5 L7 DBP 3100 mg/kg/H (LOAEL) ®H
B CHARE OFEEBRET DL EICER Lz, T—X IR0 nH Y, ZESE, HAE#
AU DR OB OREEE & JEEN] O BBP ZEEIINT 5 2 &N TE eh o7, BIE TH D%
HRHRBRIINOWOEEL2ZIFTRLT VD RRA Vb E2EA TS, KRR
LOAEL/NOAEL A RET D12 bDif[E T — 5 v h3fGbiL, TOREE, ZiubOEDEHE
PEOFEER L OMEDOREINREND THA I,

54 BELIhEEET—H
YRS L O ROZEBED 2 OB T TV —ZONWTHE L SNDLEET —X et LT,
- fn g
1) SHARERBR, ZHRA~ORKGIIZTEIC K 2 NUNIER 72 3T A — 2 — G ERA, A4
FHREFS L OVESERRR DG~ DR B L 33 5 M AGRIT, EEmICEETH D, MDA
SHAD 2 IR 2 WD B D,
HEERL, BITORBRY A K74V BLONSWOEBELZITRT Wy RRA v b &
EeT v RO HGBRNEGT AARIZBWTRET L, 7o, ORI KETEITHTH D

TEEBERL VD, R D IRLIERE L ST 21, 2D ORBHRIZ Ko Tl
eEShdThAS I,
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E FDORZE

1) & FMRBRIEE S TR, EEREO 2R — MRS HoT L LT, ZOEER R
BN THL R OIEAEMHIRESNIZbDERDTH ), LN T, BERER X
TRBBP MBI RO SN R 221 5 RER OB Sh 5 <& Th 5,

2) LVENRET -2, BERL, BHFOREHEE, FHIEIRTREFR I 2 2R

EMEZEHT D RN S5 e FREET—4 (b MEEER DR 7 S VR ORI
£2) BELND T LA L TS,
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