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E4PFS REREMN 4,140mg/kg

Swh 8O 8,000mg/kg
fEREA 3,050mg/kg

2 REREEMN

2—1 THR

@ HODICR Y IR GEERBER)IZTRILEES T FIL(DBP) M 0X[£20,000 ppm (0X (2,600
mg/kg/day FHE)Z7 HRELREERELI=2EX TIX. 2,600 mg/kg/day B THREDFA . HiEE
ENEMN, BEENREL . EERVHEB TOHEMBEEDFLNHLNTIVD, °2 (Oishi &
Hiraga, 1980b), 2 (ATSDR, 1990)

@ cD-1 ¥ R(11 EERIZDBP 0, 0.03. 0.3, 1.0% (0, 52.5, 525, 1,750 mg/kg/day #824)%126
ARREER 5 L-RERTIX. 1,750 mg/kg/day FHTHREDHL . FREEDEMMN AN TLY
%, 3% (Reel et al., 1984), ® (CERHR, 2000)

QW RIZ(RH-BEABA) DBP 0, 628, 1,248 mg/kg/day %21 HREEEEIRSL-EERTIE.
1,248 mg/kg/day. B CTHREDR DA ALN TS, ? (ATSDR, 1990)

@ B6C3F1 =2 R (6 SE#EHIZDBP 0, 1,250, 2,500, 5,000, 10,000, 20,000 ppm (f: 163, 353,
812,1,601, 3,689, Iiff: 238, 486, 971, 2,137, 4,278 mg/kg/day L)% 13 EREEHIZREGLI=F
ERTT. 1#812 mg/kg/day L\ LD TEREEZ MG, FriEEE D EM. 1238 mg/kg/day LLED
HTEREEDEM. 01,601 mg/kg/day LLEDEE, MED4,278 mg/kg/day B THFHED I
EOIFEEERER . MIRE DA MEM, YRIRAFUEROEMMNHSNTLVS, 29 (Marsman,
1995), ® (CERHR, 2000)

2—2 vk

D FYMERBRCBERE) IZT2ILEESTFIL(DBP) D 0X %348 mg/ke/day HHH%21 H
FIEEEIR 5 L1-3RER TIX. 348 mg/kg/day B THMHFIALATA—/ILDFED . FFEEEDEMA
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HHN TS, ¥ (Bell, 1982), 2 (ATSDR, 1990)
@ fiEDWister TV GEAESABA) IZDBPMOX (4250 mg/kg/day 1HL%34-36 ARIEERIRS
L1-3EERTI&. 250 mg/kg/day B TR EDFE L . FFIIRFEAADNTEY . FEDIF VKR
TOIRIILXF—RBEHBEFTINDZEBIRESINTLVS, 22 (Murakami et al, 1986a). 2 (ATSDR,
1990)

@ kD Wister> v GEEARBA) (CDBP MDOX (2,500 mg/kg/day #H%5%35-45 HIEEEER
BLU-ERTIXFFEOSIF VR TEREANRED L E N BROESEMAAH SN TS,
(Murakami et al., 1986b). 2 (ATSDR, 1990)
@ Sy R#HFRVEETE)(ZDBP 0, 628, 1,248 mg/kg/day tH% %21 AREEES S LE
E&TI3628 mg/kg/day LA L DETHEEESENM. 1,248meg/kg/day B TEIEESE DEMHH 5
N TLV%, ? (ATSDR, 1990)
® MErEDWistar S 6 BER)IZ. DBP 0, 400, 2,000, 10,000 ppm (%#: 0, 27, 142, 688, if: 0,
33,161, 816 mg/kg/day 1HZ)%Z3 HARIREEEIR G L1-REX T, 1#688 mg/kg/day FT. D
RNIVAFDY—LIEE  HHEFENELE. BRIRFRILED (T E0RED., B, 1816 mg/ke/day
THEEEROEEE M, FKRRILED (T EQFDHBALNTSHY, BIRRICHEEFH
TALIEAHALNTULVEN, T, HEFUEZRET OO DOHERE (1TE. RN . BE. FRE. R
B REES) RUHEBZARENMTHOATLSS, WTNOBRESHEICELWTHLEEEALONT
WL, ST, SNHD/NTA—EEEH TRRERITH T 5%/ EIYEFE (NOAEL) (Xi#T142
mg/kg/day. M T161 mg/keg/day EFIEiSHTLVS,* (BASF, 1992) . © (CERHR, 2000)
® MiEDF344 S (5-6:81)=. DBP 0, 2,500, 5,000, 10,000, 20,000, 40,000 ppm (f: 0,
176, 359, 720, 1,540, 2,964, Itf: 05.177:.356, 712, 1,413, 2,943 mg/kg/day #HX)%13 BREER
B 5 LI-RERT. 1359 mg/ke/day L EDETAES OEVEEFMEBOREA . /M k. m
BT IVITZDEM. FREDNLERA)LCoA BRILEER(PCAO)DIENN. FTiE. B EED1E
A, 720 mg/kg/day LA EDFETIEREE MG, FFEDHEBFHZEIL. 2964 mg/kg/day F¥TH
EORILA TV —LBEE | 1356 mg/kg/day LI EDE THEEDPCAO MIEM. 712meg/kg LA
L O THIE. BREZEDIEM, 1,413 mg/kg/day LLEDEFETHREEMANSI, 2,943mg/ke/day
BTHBORILAXDY—LEBERHLNTIND, 29 (Marsman, 1995), ® (CERHR, 2000)
@ #EDWister S k(4 BE)ZFDBP 0, 0.5, 50 mg/m° (0, 0.044, 4.4 ppm)IZ6 HfEl/H x5 B/
B x3-6 nABRAZZL-EERTIL, 50 mg/m® (4.4 ppm)BEE TIHARER A . DX EEEM
NHBN TN, 2" 22) (Kawano, 1980a, 1980b)., 2 (ATSDR, 1990)
v (R R VEEFBI) ZDBP 0. 25 ppm (26 B¥ffl/H x5 BEIRARELIZERTIE.
2.5ppm B THIDFEIO—LP-450 EEDRE DN AHSNTLVS, % (Walseth & Nilsen, 1984),
2) (ATSDR, 1990)
2-3 JHX

Y X (R#FERVEETEE) IZDBP 0. 4,200 mg/kg/day %90 HREIRRIEEL-EBTILEE
([ZFEEGHETIAADNTULVS, 2 (Lehman, 1955), 2 (ATSDR, 1990)



3 HEficE
D RRAZFIRBEAV-EREAREEABRTIEEORENZ VN, BHEOBRELHS. 5
HIERBEHEREEFLVRISBVLTHRESNTLSA ., BEXIEO2 FREECHEMEEL
1LY, 29 (IPCS, 1997)
Qv IR NEMEEAVSBEEFRAZEHARBRITOVTII2DOHELHY . 1 DIEKBLE
HLZEFEVRTEEERLTLSA., MEICHSESE TWSAETOBETH S (PCS,
1997), Ff= D1 D(EIRBFEHERICEVTEMELLE>TULS® (Barbar et al., 2000),
@ ZEBAEBHBTEIVITILIEELHEIN TS (IPCS, 1997), Ffz. ALB/3T3 #ika
FRAWVSN IV RTA—A—a  BRERICE WL THIZMERLTLVSY (Barbar et al., 2000), LA .
EbD EEKEI SR FEIEHIRR 23 1T HDNA BEHEBR THENRESATIVSY
(Kleinsasser et al., 2000), DBP M in vivo SRERDIRE(LELY,
4 EIRME

Wistar ZYMZT72)LEESTFIL (DBP) D 0X (55 mg/kg/day &1 FEREEERELI-ERT
(X, B ECEELIZBEOREIEHALNTULVEN, £z, SN R R VEEAER) IZDBP 0.
100 - 500mg/kg/day #1521 » ARG L1=EER KU 2,500ppm %18 nAML LEEEERSL
1REBRTIE. BEICEELEBOREEHA SN TLVEL,

18) (German Chemical Society, 1987). 2 (ATSDR, 1990)
5 LER4ESM
5-1 ¥R
@ HEDICRY IR (8-16:E&I TRENTZILETTFIL(DBP)D 0.0.05, 0.1, 0.2, 0.4, 1.0%
(0. 80, 180, 350, 660, 2,100 mg/kg/day#f Z)Z 1EIR0-18 H F T/EEEIRX 5 L1=EERTIL. 2,100
mg/kg/dayB¥ TR DIEM, SMEAE. EHZDE. BEIMOBKRERIDLALN TS, 3
(Shiota et al., 1982)
@ MiEDCD-1<2 R (113BH5)IZDBP 0. 0.03, 0.3, 1.0 % (0. 525, 525, 1,750 mg/kg/
day#i24) %106 B E(RIEAT7 B E R V98 BE D EIEH)EEER 5 LIZNTPT O —/LRER T
1,750 mg/kg/day B CHEIREDIE T . EFBRUVEFRFHOREL . AR XETIE. SHAED
TR DRE CTHIRE., EFH. £ FHEFE A FRFAREORHILHAONTIVD,
% (Lamb et al., 1987)
@), It DBEC3F1 <™ RGAESAEA)IZDBP 0, 20,000 ppm (0. 2,600 mg/kg/day#H 24)% HE 4R £ sl
BEEIR 5 L1-EERTIL. 2,600 mg/kg/dayBE TEMEBINM A BN TLVS, 29 (Killinger et al., 988a).
2) (ATSDR, 1990)

5-2 Jvk
@ HEDWistar Svh(10-14 BETRE)IZT2ILEEZ T FIL(DBP)® 0. 750, 1,000, 1,250
mg/kg/day ZHEHRT-9, 10-12, 13-15 HITGAKIEOHEEGL-ERTE. WTFhOEIREABHD
FEEIZB U TEH750mg/kg/day LA EDEF TEKZRINEDIZMA AL, 1EIRT-9 BDIRET
(. 750mg/kg/day LLEDETEIEIFROEM., £EFRFHORD. BIFAEDRE L. 1TiR



10-12H O 5 TIL750 mg/kg/day L LD TEFRIFHDFED . 750 mg/kg/day BERUY
1,250mg/kg/day B THRIFEREDBILONHoNTOINFRIEHONT ., 1TIRI3-15 BOEE
TI&. 750 mg/kg/day LLEDEBETOER. WEREESDIENM. 1,000 mg/kg/day LA EDHFHTESR
BIEFHOBLHRAHAEN TN, ¥ (Ema et al., 1995a)

@ LREEETIE. RFOFHILITIRT-98 RUEIRI3-15 ADERE THALNTHYIERI0-12
BOERETEAHAONTEST . EAEE1,500 mg/ke/day EL-ELDOEBRTHRSFLERNS
5N TULVS, 8 (Ema et al., 1994)

@ iEdWistar V(14 BT E)IZDBP 0. 1,500 mg/kg/day ZiEiR6-168 D551 HDFH
HEASHFEORS LRBRICEOTHA R ILMEYRS. 9. 15 B DR 5 TG BT (FAHE.
MM, B EAL) 3R B ORE TIXIMING .. BRI, 1iR15 BOBRETIEOBZRN A5
NTLB, '? (Ema et al, 1997)

@ MEDWistar Swh(14 B TZEDIZDBP 0, 0.5, 1.0, 2.0% (0, 331, 555, 661 mg/kg/day#H %)
EEIR11-21 BECREFIR S LI-EERTIL. 555 mg/kg/day Ll EDE TRENYD K E 1 MHN
FINHSN ., BRIFICH T B8 ELT555 mg/kg/day UL EDETERIEE ., IIFT— E IR
EB B (Anogenital distance:AGD)%E#fE. 661 mg/kg/day B CIRFHRERL. OFH. WEEEH
HoNTLNDH, MEDETERRIZIEFEIEA DN TLVEL P (Ema et al., 1998)

® tEDWistar Sv(14 SEETXRE)ZDBP 0. 500 3EHR15-17 BDH ), 1,000, 1,500
mg/keg/day ZHEHR12-14, 15-17,18-20 HIT&FIFEOHREL-EBRMNSDBP FROEBHE
PAGD EMEDFRLEICRLBRZELNT VB EIEIRI5-17 BTHHZLEFREL TS, ¥
(Ema et al., 2000)

® MDSD Svh8 B&ENTAER)IDBP.0. 100, 250, 500 mg/kg/day, F1=1£0. 0.5, 5. 50,
100, 500 mg/kg/day ZHEHR12-21 BF CRHEIEOKSLI-EERTIL, 100 mg/kg/day L L DF¥
Tl EFIZELEEE R, 250 mg/kg/day L EDETAGD %E#E. 500 mg/kg/day BfD I 4(F
THRETH. FBBEE. IR FELA BE. BEOXETE. FHELROEME . BE
FMEDBR K. WREDEMRE. GoVIHER, BE BELEK, IR, IMEHEEDR
VERALNTIND, COIEMND, [EIR10 BEIDDBP ~DRE TIXHRAEEHAE (NOAEL)
EUSR/PEIMERZ= (LOAEL) [ZFNF 150, 100 mg/kg/day EfEiaSt=, 27 28 (Mylchreest et
al., 1999.,2000)

@, HEDLE SvrGRAETER)ZDBPMDOX %500 mg/kg/day Z#iFIR16-19 BETHEROERE
L7-RERTIL. 500 mg/kg/day # CTWRURBEDIENN, i H 4 {FTAGD DEkE. ¥E2. RILAR. AL
FIZEFHEEDEL. FLEERNAON ., RRGEERTHOSD 5vhGAETER)IZDBPDOX (&
500 mg/kg/day ZiEIR14 HMSAEHR3 BETHRFFOKZREL-EEETIX. 500 mg/kg/dayFE T
HAFHDBELD . EHEFTAGD DEME. RETR. BRERVUBRLADOERHLIIETEE
T2 BE IR BRLAE BE IMZEH. BEEEORED. AEERAALN TS,
® (Gray et al., 1999)

MEHEDLE SvhE=IXSD SvZDBP 0, 250, 500, 1,000(E D #) meg/kg/day ZBfZL#EH



SER. RERUVE—HAK(F, ) DHEHFRFETHFBOKS L., F/-F1 BDODBP #H58
MERMBE B YERFRLI-EERTIL, F, TIX250 mg/ke/day Ll LD THEMEEERBRDE
3. 500 mg/kg/day B TEIEEEHNDIET. 500 mg/kg/day L EDHEDHTHEEDENE. BTE
EHREDIETHAASM. 1,000 mg/keg/day BN THEIERENDRIE. F, TIF250mg/kg/day L
DETHE. ZREET. BRELADPOBTFEHADHAALN TS, '@ (Gray et al., 1999)
© EHEDSDSY(10EE)IZDBP 0, 0.1, 0.5, 1.0 % (i:0. 52, 256, 509 mg/kg/day+8 . 0.
80, 385, 794 mg/kg/daytl &) % REREIZ 5 LT @i X EAERICH LT, F T 5 LI-HER. 0.1%
(52 - 80 mg/kg/daytBH)LL E DFETF, £FFHDIF L. 0.5% (256 — 385mg/kg/dayHZ) LL ED
BTH £HBEFEREDFLD . &5121.0%(509 - 794 mg/kg/dayil X4)E TIXF, BB I A E =N
FINEHON TS, FREADHEBRAIREORR. SFAEHOMHLEBEOHOEAEHE
THEFAREDREDAALN TS, LHL, EDHEAEHLE TIEEEEAHBN TGN, F
1=, FolH X TI1.0%(509 - 794 mg/kg/day 8 24)E O W it THFE . BiEEEZMAALNT-H, I
HERERRORRBMHEL. FFORRTES . HRARZFICEEIAON TV, —A L F,
AL TIL. 0.1% (52 - 80 mg/keg/daytH L) LU _E DB TF,D EFRFAEER DAY, 1.0% (509 - 794
mg/kg/daytH Z)FE TR EE, IHIREDEELGET ., MEFREMOKRERLHAONT F
f=. F, 14K TIE, 0.5%(256 —385 mg/kg/daytH &)L, L DD TERESIENM. 1.0%(509 - 794
mg/kg/daytE Z)E D T EZE DM, AR BE RREEORL . BELABTFHR
CHRERTFHRKOFELY . FHRE DL Y. MHRBIE. FRELARELENAON TV,
COBRMIS RERIVBLFEAOASERANEIEANDEL TS, 27 (Wine et al,, 1997)
5-3 KBEMDIER (TVH)
@ DBP ORFMTHLIRILEE/ITFIL(MBP) ZEEDSD Fvh(4-6 BERIZ0. 2,000
mg/kg/day ZIREIFEOHRELI-EER T, 2000 mg/kg/day B THEFEDHL . BHEDL
FHEMNHON TS, " (Gray et al., 1982)
@ MBP #ZiiREARI P OWistar SYMIREORESLIZHE . HAEFICERSE. OER. BX
k. EERBEEAHALNTINS, '@ 'V (Ema et al,, 1995b, 1996) . '® (Imajima et al., 1997), ©
(CERHR, 2000)
5-4 ZMith

NTP ‘@ CERHR (Center for Evaluation of Risks to Human Reproduction) D T X /S\—k /AR )L
[SEBHAYMEDFHETIE., iEIRFYMIDBP OS5 LI-RRIC. F, BICHLNLELDER
(F7ROT U ZEERENTHERTIEGL TAMRTAVE SR ROBEEICLSEDTHS L
HBINTULD, L, BIELGDXERIEREINTH ST . FMIETTEATH S, © (CERHR,
2000)
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7-1 ¥R
@ HIIVR(RFERCBERIZTIZ2ILEESTFIL(DBP) M 0X[£2,000 mg/kg/day %10 H
M O% 5 L1-XER T, 2,000 mg/kg/day HTHEDEZFL LHABEZTEHETRZREL
TULVB, '® (Gangolli, 1982),
7-2  Zvk
@ HEDWistarZvMEEERIZDBPD 03X (2% (0 (31,000 mg/keg/dayF8 )% 1:EMEIRERIR 5L
1=RERTIX. 1,000 mg/kg/day B TR EEEDFHL . HFEMEBEND FREPOTANRTOVZ
DERLIEN, BIEEDRIDNHASNTLVS, 3 (Oishi & Hiraga, 1980a)
@ mEDWistarSyM5EER)IZDBP 0, 250, 500, 1,000 mg/kg/dayZ 158 R HIFE ARG LI=E
ERTIE. 250 mg/kg/day LA L DB THEME D LM BREICE T ABMRRT74—EiEEDIR
4> LDH, ¥ -GTP, B-7LoA=S—E(B-G). 7 ILI1—R6" U ETEFOFF—+(G6PDH)IE
DN, 500 mg/kg/day A LD THREEEFL . FREOBEFERBE. BRICEITHVIL
Eb—IILTEROY F—E(SDH)EME DB EDHERBEENH SN TUVS, 2 (Srivastava et al.,
1990)
@ #DF3445y(5-63E ) IZDBP 0, 2,500, 5,000, 10,000, 20,000 40,000 ppm (0, 176, 359,
720, 1,540, 2,964 mg/kg/daytB )% 13:AREEER 5 LT-RER TIX. 720 mg/kg/day LA EDFH T
BREOBBMEFREMEZEME. 1,540 mg/ke/dayl LOBTHREEERD . FEDOFNEVME
FOTARRTAVEDFD . 2,964 mg/kg/day THFF D ERED B DAHSN TS, 28
(Marsman, 1995), ® (CERHR, 2000)
@ 1D WistarZy 4B ER)ZDBP 0,.0.5.50 mg/m?® (0, 0.044, 4.4 ppm)|Z68%FRE/ B . 3FF=1L65H
ABRAZREZEL-EERTIE. RREEICEILIZAHONTLVELY, 2V 22(Kawano, 1980a, 1980b)
7-3 EILEVE
@ HOELEYMNRHERCBEHFEIZT2LEESTFIL(DBP) D 0X(%2,000 mg/kg %10 A
MR A&E 5 L-RERTIX, 2000 mg/kg/day HTHEEEDHD LIV HBOEENR
BN TS, ' (Gangolli, 1982)
7-4 INLLABZ=—
Gray 5I&DBP 0, 2,000 mg/kg/day #7 - 9AREIFEAK G L1-3RER T, 2,000mg/kg/day% 5 T
RESEOFEL. FHEDSMETO ¥ DX, SD Fvhk, Dunkin-Hartley EILEVMIZRSHT-
M) TUNLRE—TIIERENGNEZHEL TS, "7 (Gray et al,, 1982)
8 EMIEBITHER
8-1 RA

23 MO BHFBEN0 ¢ ZRML T, IBH., HFEL. IROFEA. KR, BEXLALN.
FRIFBEHEEERL. RILEPICIEIZEDOHRMEREAMBRATEZRSINIZA. 11 BZIZELICE
&L 1=, 29 (IPCS, 1997)
8-2 ZMith
@ FHILED-n-TFIL(DBP)ZELHIFHIZFEALIZ0 ROXMETIIREXN.DBP &



LHRERATL—%HERALIZ32 BOXHETHRHERFAALN, LWt/ \yFTXNTDBP
[ZxLTHEMEERLTLNS, 1=, DBP 5% ST HETDORNILMNEFEALZ44 RO ATES LA
BNTWNS, FRIVBETIATIVOAEICHEL-HEEIB NxtT5HHETIE.DBP 2817
ABIATIIBICRESINHTE. FEBROEMIZHF->THRREOBREEEN S GRES
NTWS, F-FEOEEHKT. BEEMEREZICLINEETOEENHoNT-HI2H 5,
ZHERMEBMBERIITRIZHON. BREDET. FREORREDETHAALNI-fHIRHSE. LHLE
Do, K|EICREBSN-ZHREMBEREOMRITHAEABDN DL, DBP (ZL5FE
MEIMMERTETEDOTEREIN TS LBH, EHEF~ADZELLT.DBP OBERFEED
(Tr=&EFHEE189 NIIDVWTHABLLZRENH LN REEHNTHTHY., FOTHEHTE
MEICHLRBSN TS0, R TESEA > EIN TS, 29 (IPCS, 1997)

Q7 TN IEFEO X ROMTHEREHEEROETHAALN JERIHFONAT-KRE H
A~8 F)DMmiEYTIL41 #Hh28 HASDBP RUDEHP (F72LEES-2-TFI)ILAFIIL))
EFELIEZDANBIRTILARE SN, 28 2T )LHDBP (X134 (15276 u g/L) . DEHP (&
25 4(187-2,098  g/L) R Eh TULVS, MEDBP RUDEHP MDEE (X, REHDEELRD
MES2TILIG HOEICEELTEREICEL. AR EREENDFKLEICDBP, DEHP X &
LIzEOT7AVBIRATIVENEZEZRIFLIZATEEENBZ SN LDOD . EFIEREDKE
DIZNBIZXTILORDBHIEERICKDEE LMY 5I12IE. SHICEFTOEFEHRE. B
MEEBRTOEIENDLETHHEHREL TS, . (Colon et al., 2000)

51 FACHR

1) ACGIH (2001) American Conference of Governmental Industrial Hygienists. Documentation of
the threshold limit values and biological exposure indices. Seventh Edition, Cincinnati, Ohio, 200.

2) ATSDR (1990) Toxicological profile for di—-n—butyl phthalate. Agency for Toxic Substances and
Disease Registry, U:S. Public Health Service.

3)Barber, E.D., Cifone, M., Rundell, J., Przygoda, R., Astill, B.D., Moran, E., Mulholland, A.,
Robinson, E., and Schneider, B. (2000) Results of the L5178Y mouse lymphoma assay and
the Balb/3T3 cell /in vitro transformation assay for eight phthalate esters. J. Appl. Toxicol., 20,
69 = 80.

4)BASF (1992) Study on the oral toxicity of dibutyl phthalate in wistar rats. Administration via the
diet over 3 months. 31S0449//89020: Eastman Kodak Company.

5)Bell, F.P. (1982) Effects of phthalate esters on lipid metabolism in various tissues, cells and
organelles in mammals. Environ. Health Perspect., 45, 41-50.

6) CERHR (2000) NTP-CERHR Expert Panel Report on di—-n—butyl phthalate. Center for Evaluation
ofRisks to Human Reproduction, USA.



7) Colon, I., Caro, D., Bourdony, C.J., and Rosario, O. (2000) Identification of phthalate esters in the
serum of young Puerto Rican girls with premature breast development. Environ. Health
Perspect., 108, 895-900.

8)Ema, M., Amano, H., and Ogawa, Y. (1994) Characterization of the developmental toxicity of
di—nbutyl phthalate in rats. Toxicology, 86, 163 — 174.

9)Ema, M., Kurosaka, R., Amano, H., Harazono, A., and Ogawa, Y. (1995a) Comparative
developmental toxicity of n—butyl benzyl phthalate and di—-n—butyl phthalate in rats. Arch.
Environ. Contam. Toxicol., 28, 223 — 228.

10) Ema, M., Kurosaka, R., Amano, H., Harazono, A., and Ogawa, Y. (1995b) Developmental toxicity
evaluation of mono—n—butyl phthalate in rats. Toxicol. Lett., 78 101-106.

11)Ema, M., Kurosaka, R., Harazono, A., Amano, H., and Ogawa, Y. (1996) Phase specificity of
developmental toxicity after oral administration of mono—n—butyl phthalate in rats. Arch.
Environ. Contam. Toxicol., 31, 170 — 176.

12)Ema, M., Harazono, A., Miyawaki, E., and Ogawa, Y. (1997) Developmental effects of di—-n—butyl
phthalate after a single administration in rats. J. Appl. Toxicol;, 17, 223 — 229.

13) Ema, M., Miyawaki, E., and Kawashima, K. (1998) Further evaluation of developmental toxicity of
di-n—butyl phthalate following administration during late.pregnancy in rats. Toxicol. Lett., 98, 87
- 93.

14) Ema, M., Miyawaki, E., and Kawashima, K. (2000)_Critical period for adverse effects on
development of reproductive system in.male offspring of rats given di—n—butyl phthalate
during late pregnancy. Toxicol. Lett.;, 111,271 — 278.

15) Gangolli, S.D. (1982) Testicular effects of phthalate esters. Environ. Health Perspect., 45, 77 —
84.

16) German Chemical Society (1987) BUA Report No. 22, Dibutyl phthalate.

17) Gray, T.J.B., Rowland, J., Foster, P.M.D., and Gangolli, S.D. (1982) Species differences in the
testicular toxicity of phthalate esters. Toxicol. Lett., 11, 141 — 147

18) Gray, LIE. Jr., Wolf, C., Lambright, C., Mann, P., Price, M., Cooper, R.L., and Ostby, J. (1999)
Administration of potentially antiandrogenic pesticides (procymidone, linuron, iprodione,
chlozolinate, p,p'-DDE, and ketoconazole) and toxic substances (dibutyl- and diethylhexyl
phthalate, PCB 169, and ethane dimethane sulphonate) during sexual differentiation produces
diverse profiles of reproductive malformations in the male rat. Toxicol. Ind. Health. 15, 94 -118.

19)Imajima, T., Shono, T., Zakaria, O., and Suita, S. (1997) Prenatal phthalate causes
cryptorchidism postnatally by inducing transabdominal ascent of the testis in fetal rats. J.
Pediatr. Surg., 32, 18 — 21.

20)IPCS (1997) Environmental Health Criteria, No. 189.

21) Kawano, M. (1980a) Toxicological studies on phthalate esters. I. Inhalation effects of dibutyl
phthalate (DBP) on rat. Nippon Eiseigaku Zasshi (Jpn. J. Hyg.) 35, 684-692 (in Japanese).



22) Kawano, M. (1980b) Toxicological studies on phthalate esters. IIl. Metabolism, accumulation and
excretion of phthalate esters in rats. Nippon Eiseigaku Zasshi (Jpn. J. Hyg.) 35, 693-701 (in
Japanese).

23)Killinger, J.M., Basaran, A.H., and Mezza, L.E. (1988a) Prechronic dosed feed study of dibutyl
phthalate (CAS No. 84-74-2) in B6C3F1 mice (phase [-Maximum perinatal dose). Report to
National Toxicology Program, Research Triangle Park, NC, USA.

24)Kleinsasser, N.H., Kastenbauer, E.R., Weissacher, H., Muenzenrieder, RK., and Harreus,
U.A.(2000) Phthalates demonstrate genotoxicity on human mucosa of the upper aerodigestive
tract. Environ. Mol. Mutagen., 35, 9 — 12.

25) Lehman, A.J. (1955) Insect repellents. Quarterly Bulletin 19, 87-99.

26)Marsman, D.S. (1995) NTP technical report on toxicity studies of dibutyl phthalate (CAS No.
84-74-2) administered in feed to F344 rats and B6C3F1 mice. NIH Publication95-3353.
Research Triangle Park, National Toxicology Program.

27)Mylchreest, E., Sar, M., Cattley, R.C., and Foster, P.M. (1999) Disruption of androgen—regulated
male reproductive development by di(ln—butyl) phthalate during late gestation in rats is different
from flutamide. Toxicol. Appl. Pharmacol.,. 156, 81 — 95

28) Mylchreest, E., Wallace, D.G., Cattley, R.C., and Foster, P.M. (2000) Dose—dependent
alterations in androgen—regulated male reproductive development in rats exposed to
di(ln—-butyl)phthalate during late gestation. Toxicol.-Sci., 55, 143 — 151.

29) Murakami, K., Nishiyama, K., and Higuti, T. (1986a) Toxicity of dibutyl phthalate and its
metabolites in rats. Nippon Eiseigaku.Zasshi (Jpn. J. Hyg.), 41, 775-780.

30) Murakami, K., Nishiyama, K., and Higuti, T. (1986b) Mitochondrial effect of orally administered
dibutyl phthalate in rats.Nippon Eiseigaku Zasshi (Jpn. J. Hyg.), 41, 769-774.

31) Oishi, S., and Hiraga, K::(1980a) Testicular atrophy induced by phthalic acid esters: effect on
testosterone and zinc concentrations. Toxicol. Appl. Pharmacol., 53, 35 — 41.

32) Oishi, S., and Hiraga, K. (1980b) Effect of phthalic acid esters on mouse testes. Toxicol. Lett.,5,
413-416.

33)Reel, JR., LLawton, AD., and Lamb, J.C. (1984) Di(n—butyl) phthalate: reproduction and fertility
assessment in CD—1 mice when administered in the feed. NTP—84-411: National Toxicology
Program, National Institute of Environmental Health Sciences.

34) Shiota, K., and Nishimura, H. (1982) Teratogenicity of di(2—ethylhexyl) phthalate (DEHP) and
di—nbutyl phthalate (DBP) in mice. Environ. Health Perspect., 45, 65 — 70.

35) Srivastava, S.P., Srivastava, S., Saxena, D.K., Chandra, S.V., and Seth, P.K. (1990) Testicular
effects of di-n—butyl phthalate (DBP): biochemical and histopathological alterations. Arch.
Toxicol. 64, 148 — 152.

36)Walseth, F., and Nilsen, O.G. (1984) Phthalate esters: II. Effects of inhaled dibutyl phthalate on
cytochrome P—450 mediated metabolism in rat liver and lung. Arch. Toxicol. 55, 132-136.



37)Wine, R.N., Li, L.H., Barnes, L.H., Gulati, D.K., and Chapin, R.E. (1997) Reproductive toxicity
din—butyl phthalate in a continuous breeding protocol in Sprague—Dawley rats. Environ. Health
Perspect., 105, 102 — 107.

38) Lamb, J.C., IV, Chapin, R.E., Teague, J., Lawton, A.D., and Reel, J.R. (1987) Reproductive
effects of four phthalic acid esters in the mouse. Toxicol. Appl. Pharmacol. 88, 255 — 269

39) KRR (1994) EXHEHEE (1B, EHEEHIR.





