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FERNZERXTLEYE O ERNRETFFHEIC SV T

GG Tl BIRAIT EEE L T, Uy 7 AT AR OB AR HEEICE D #]
NTNWDBEZATHDIN, 5%, vy 7oA (BNERGEY) MEICET 5B
&) (EE . A8)IKE BES %arhr@%ﬁﬂfﬁ SRR ICBW T, Rk
SIH1 A 17 BT CTHIIW THEREZ—F 23FETOELD ] PRV ELDL
Nz Lt alE x, ENERFILEDE @gmﬁfhﬂﬁ%uTTh%@kao)
WIZOWTTRED LB F LDT=D T BEMGEAEE OO AETFREEOR OHEEIZTE A
LCWz7E< e bl EF TOBRHEIEK, FRE~DEMZXD L9 BEVT 5,



AT

S, ULy TENEET-n-T T, THNAFRT-2-TTF AT UL DOIEEHE
EWELZOT, BRICIERHMEZ EDT-ME & & bICTRIIRT, ek, WELT 3
WEOERID Y A7 Tl OFEMIIBIRIC R T B Th 5,

I IR LIRS HENE, BURICB W CAFRIEERBIZIMICE S ARZD
IEEE ORSNTZRELTOBREY —AEZIT-ELTH, BE~OFELRE
BEZTIRNTHA) EOHWNZ LV BRESNTETHD, Zhbld, SHBRERES
NDFT-IRMES, 2N HICEE S < EHEER R FHEERE OEM IV BN S

NWEERSNBELZHDTH D,
RIS Y | I ENRETREHE fREHED
(voc) REH KOS EH %
BRVLATATE R | B NRARERICHITHEMHEE| 100 pg/ o’ EEH -
FEIEE A~ D il (0. 0 8ppm) k946 H 13 H
TERNTATER | 7y FORKEREEZICBITS | 48 e/ m’ EHR :
S HEALT | B~ DR 2 (0. 0 3ppm) SRk 14451 H 22 H
= b NEAIRFEICBITAMIT| 26 0 ug/ RER :
BhEERE N OVERER A~ 2 | (0. O 7 ppm) FRE 12456 H 26 A
XLy b MBI A EMEmEEESRE | 200 ug/n’ HEH -
(2 K D PR R~ DR (0. O 5ppm) Rk 12 4-6 H 26 A
WEH :
R 314E1 H 17 H
TFNANRE YUAKDRT y PRI | 3800 pg/ m’ EHR :
BT 2R NE g ~0 2 | (0. 8 8ppm) R 12412 A 15 H
AF L 7w NRABREZRIZBIT AL | 220 pg/m REHR :
JF i~ oD 2 (0. 0 5ppm) R 12412 A 15 H
NI vzmaXXy | =7V REAREEICBITS [ 240 pg/n AEH
ydvg i e OV i ~ D 578 (0. 0 4ppm) Rk 12 46 H 26 H
T hNIZT Y CoCis IBRAMDT v MELBE| 330 ug/m (0. 0 | FEH :
T T DIFlE~ D 4 ppm) PR 134T HS5 A
7A=Y )i S M7y MEOBRFEICB T8 | 1 g/ RER :
AR ORI E~DOFER | (0. O 7ppb) Rk 124E 12 A 15 H
BB R A~OIRETHIEE | (HL/NNEDEEIX0.
1 ug/m
(0. 00 7ppb)
T ) THNT T v FORAOBRTEICBITS2 | 33 g/ m BEH :
Yoz A7 7 —BiftE7eE~]| (3. 8ppb) Rk 1441 H 22 H

L7
D7




AT ) Ty FEABBREICBITAM5E| 0. 29 ug/m REH :
FOGRIMER=2Y > 227 Z—| (0. 0 2pph) Rk 134E7H 5 H
PiEtE~D# 5
TENES-n-TF | T FOEFE « FEAEFMEICHS | 17 pg/ 1 MER :
JL W T DR (1. 5ppb) Rk 124512 A 15 A
WEH :
R 3141 H 17T H
THINET-2-F | T v NOHEETEER~DOFE | 100 pg/ v’ HEH :
JLF )L (6. 3pph) (FE1) |FRI3HFET7THSH
WEHR :
FRE 3141 H 17T H
RHRERMEA LS | ENOEN VOC EREFEORE | B & H M RER :
Wy (TVOC) Bt AEEICERATREZ: | (FE2) PRk 124212 A 15 A
PR O ARG FH TR E 400 pug/m

HE1: THNVEET-2-F AT UL ORKEIC OV TIE 1.3X 10 °Pa (25°C) ~8.6
X10"*Pa (20°C) R EZEOLEMENH Y, T O OBEREIZZE 0. 12~
8. 5ppb FEHE TH 5,

ENFEDEN VOC EREFFEOFERN S, AN ZERKR FTRE/L R

E2 0 ZOIEIL.
DARWEIH CIRE LT-ETH 5, TVOC B E HIEMEIT=EN

go =
|

DAERIOFEESEMEA

BALED (VOO) ZHBRNCER LIBZE L TR SN Z LA/ s 60T

HEHN, BHEFOMAENSIELEZLDOTIERL . EENDWE D4 TITHRE

B 98
) %E'

BRI D DT TRy, £/, RO VOC FaEHE & 13RI b7 1T iud7s

ARSNVINAN

YA




G

XLy, TENABEBTS-n-TFN, ZEABI-2-ZFNAAFINLD
BRI Y R 7§ DFEM

1 FLAZONTIE, &FOENIOFE MR BT RIS R A B E L
T, b MNIBITHRHMGEEOEFHEICETIMENDL, EKIFIREZ
FEIZEH L, ENRERESHMEZ 870 1 g/m’ (0.20 ppm) 726 200 1 g/m’ (0. 05
ppm) LT HRELEERLTZ, (2~5X—T%MH)

2 THENET-n-T F A OW T, EHTOENSOFHMES 25 1T B FEm AL
REZE LT, 7y FERAWEATE - BAEFEMHOHERICERICET 55 A
726, LOAEL ZEIZEH L, ENRERRHESL 220 weg/m’ (0.02 ppm) 225
17 pg/m* (1.5 ppb) LT HWEREZ LTz, (6~9X—THM)

3 TENEEI-2-TF AT I ONTIL, RFHOERNS O A BT
HEHmAEREZZBE LT, 7 v NOEATEISR A~ OZEIZET AN,
NOAEL ZE|\ZEH L, ENEEESMES 120 wg/m’ (7.6 ppb) 205 100 u g/m’

(6.3 ppb) LT HUEREZ T LT, (10~13 X—T &)



1. ¥V OERNREICET SHEHMESCEIZ OV T

T RIEETOXF UL AT ABREMEREICOVWTHAELLEZ A, L
T XD RfEimae Sz, (THREEIE, SPORHERER) BN THE LI E
HEONZENERPLE LT-FEHEREROREFIEIZOWVTOFRRTH S,)

(1) FrLaddd, oxF vy, XL KR pF LoD 3EOEBER
PEENTFEL, Z2< OHFA. ZRHIFREEHE LTHRESA TS Y,

(2) BB AEEMHEICOWTE, MEENIAEOMIE (invivo XN invitro
B ZHWEERFEERBRMTON T E 0N, WIhoERLEETH
>77 1)0

In vivoRBRIZBWTIE, v a Y a URT|IXT 2 HMIE EIERER T
SEGMEDORRNAONIZOHRTH-T2 Y,

BEFEEMHICE L, MICEE T XEMREZRET 5 5IEOHFITHREIT.
FRIZRWEE R Tn 2y,

(3)  HEWHAMEICEEL TIE, b FTOEFRIMEICEBNT, FT L UIREICL
538 M R ICEAT T DA RITERO SR TR 2

Flo, vURAKROT v b &R AW O &5 L DD AR T,
WTNORERYL B ~ORNAMEDH Y EiER ST DRI T —H &2 LT
l/\foil/\ 2),3)O

B, fHx OBRMEMRIZEH Uo7 — X130 Y,

PRIk, & PEROEBREBDICBITHF T L OFENAMEIZON T+
DI BN72NT L5, TARC TiE, B MR L THF I LU DBFEBAMET
bhoEIIHETERY (F—73) LEMIisn TV ?,

FEBRAMEICEE L, CFEE TSR L2 R T 5 5O FEHE L. £l
ARYF-V (GRS AN

(4) INHDZ LG WHO Tld, B FMIZXHLTHF UL UBEBAETHD &
IRFETCERVWHDOD, BEHEEEEZRITWVWERRINDZ LD,
XL U DOENEEICET AHEEMEIC OV TITIER DA E L IEE L L,
TDT % 3K % FHFETEH T2 O EY LS Tng Y,

(5) EBHICOWVWTIE, B FRFULUICEBEISNEEE. IBOEE~D
I, PR, AT R OB B OZE, M~DEER EpslEsZ D
. IRSCIAME A~ DRI OV T, 2,000 XX 3,000 mg/m* (460 X% 690
ppm) DF L AZ1 SOMBESNTZ 6 NADRT T4 T7DH9H 4 A&,
1,000 mg/m’ (230 ppm) (ZHRFE Siv7c 1| ADIRANRME 2R 2 72 2 L BRHE &
NTWAH—F, 423, 852 XX 1,705 mg/m’ (98, 196 X% 392 ppm) DF



(6)

(7)

(8)

(9)

VREWIZ3 O oHIEE SN T, IR, S SUIMEAME~ ORI ITERD 5
Nighholz b OFE LRI TS Y,

B EERT — 2 L L ClX, Mongolian gerbils (7 v h®O—F#) ZHW\T
3y AMORABRBELEHBLIZE A, 0% 4 » A BORE T, HERE
W D AR D KE45 1T astroglial protein OEE FFH NI Hiv, glia D
RS RS ST, glia OIEFEIIFE ~ OMREE ORBUFFEE CTH 5 7]
MRSV, PV ZanxFLy, =2 /) —)L T hIr7nnxF L7
EDOBEANIRE SNTZBMIC O FRROFTARRBO LN TWNWDL T &b,
XL OEBENLMREEZ R ENRREINRS Y,

XU UVIBEICL 5T, PR RICKIT AR R, EER K OME R AL
HISEENEBLZ T DAL D Z LN, RT T 4 TIZ L 5 EBRHF
HOFERL L CHRESNTWS Y, 4MUL EICb= - T 435~870 mg/n’
(100~200 ppm) DF T L U IRFEEZITH L, FMEHIEIC ST 2 Kb
DIRBRENETDHE L TCWDIIZELH S V208, p-F 2 L > 300 mg/m* (69 ppm)
ARFMRE ST CHMLEFITIRO SN2 TMELH S Y, U
izl v, 4 EEEEREEE O NOAEL 1Z 300 mg/m’ (69 ppm) & S TW3B P,

ATERATMEICOW TR, FULUNBBRRE CREM D D IBIR~BIT
THZENE PEOERBHICL > TRENTND Y,

AR O R, S L X, B ~OFE M Z5I S Z SRVRE
D, OTNCBIEEITIRETH, RIEOKERAD & BIROEBIEZR 5| X
ZLB%, BEEASMEICEBITA LOAEL X, 1 HY47- v oRZERoE X (6
~24 B/ B) 12X - T 500~2,175 mg/m* (115~500 ppm) 23FRE STV
LMY BRIBORERDIZE T D LOAEL (X, ~ 7 A T® 500 mg/m* (115 ppm)
WE/METH S Y, 7B, BEKOBEIC OV, BRKICET 55
RSN TV RN 2D, 2O A BONCEHMET 5 = L IR ATEE
ThHhot=?,

—7J5. 870 mg/m® (200 ppm) DXL AT v NIEWAIRESYE (1 H
6. R4 BHNS20HHET) RRIZEENTZFT v FOHAERKS
BT 2988 E ClX, FFICHED(F T v h T, IR RIEZE~DEE L
ST AITEIRE (Rotarod performance DIK[E) 23580 5= 7,

TRk 12 FEOFME TR, U EDIENS B N OBREICET SRS K
WEERLDOEEZD L, FEE (1) IZBITAEEEE 300mg/n° (69 ppm)
23 NOAEL & ShA EZATHAN, Z ORIEIE 4 FREERE &V ) o
REICHESBOTH Y, REIMRE SN L5 RGUSHMET DI 13w &1
EZEOEHB L, Ko T, FEG)ICBITST v b TO R RIEE
~DEENRIE S 7 870 mg/m® (200 ppm) % LOAEL &3 % ¥ LOAEL % UF




(1000) TRErIZ LIZL - T, 870 ug/m ZERTE LT,
(10)  —J5. ATSDR (2007) DFH ¥ Cik, LU FOWFZERERICEH &S\ AR
FOEM MRL Minimum Risk Level : fg/hU X7 L~UL) ZsRD T 5,
TR T DV T B FHEMIEIZEBV T, Uchida B (1993) I ZHED
ILARMBSE TIAT v/ THE L ERORLE . HIRIZEO S EE D7)
Mo, XV UVCRE LT (ERIDBRED S D T0%LL E3F L
DIBMEETHLE) L 1L T175 A (BHE107T A, 68 N) ZFHE L
fERzE LTV 5, BRERE. IREE L O ICERESEY 7TETHY | il
HR RSN OB ks e < | s, BB OSEE BEEENFERE CTH-o
oo LU ~DBEEIT 3 BYERE O T ) C 14 ppm, fx K T 175 ppm
Tholz, BUEEDI L, mE~OREFEDK 50%, RWT pfED 30%LL T
o MERIWA T Th ol HBEOIZ. =T N &Y 3. 4 ppm) |
by GEMEE 1.2 ppm) IZHIRFEL CTW e, BWHIREEICB TS84
EIFEAER ST, B OBERECEBIER OFFRRLS X BEIC A
CTHEIZEALE (p<0.01)  BEVCEORIE, WHIARE., FiliFfOEINC
Iz, AR, REIRFPORERE RNEREE, S, R H ORI, ZRROFSIHE D
K, BERAIR, BHIKT, FROHG KT, Asmn s EmL 7z, \ER%
XL DOREBEE (1~20 ppm, >21 ppm) THIELZEE . HBEOBICHK
HINTIER & L AR ORI, HFETE R R Ja‘zﬁtftmﬂuw_o
MIREER . BRIRAAL SR X T A —4 | RIGEAE TN OV IR EERE & kI FREE
THEEITIR)» -,

(11) ATSDR OFEflCiE. FFE10) OEFFEMITICI T 2 BT EHRERE &
LC 14 ppm CTYH 7 EFHOBBRMETBE SN AE, B, EFHOK
T D% LOAEL 14 ppm (61 mg/m*) LR EL T35 Y. Z ® LOAEL IZ R
e F2ER % 100 (LOAEL OfF A 10; fEfAZE 10) & FHEAREL 3 (1B DM
EBICEITAIMAORE) AL T, B, WABRED MRL 23RO 50
70

14 ppm, 1003 =0.05 ppm (61,7300 = 200 ug/m’) ¥

(12) B OEPER 2 MG REZZET 5 L B ERERE L EE I/
RRIPEE 870 pe/m’ ZEHATH LD, b NI 2 EHERE OE S
BICEoTEHBESNEMRLICESX U LU OENEFEICET AEHMEY
200 ug/m’ (0.05 ppm; 25°CIZHBIHHEE) LBRETH I ENEL LN
720

(PR ik
1) WHO BREIKKE A KT A4 (BE2RR) H2ER @FEIIA47 )7 LG



2)

3)

4)

5)

6)

7)

8)

9)

0 O(AAZER) 199945 A 18 H (JRRAE: Guidelines for drinking—water
quality, 2nd edition, Volume 2, Health criteria and other supporting
information. 1996)

IARC. Xylenes (in Re—evaluation of Some Organic Chemicals, Hydrazine
and Hydrogen Peroxide). IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans. 1999; 71: 1189-1208

IPCS. Xylenes. Environmental health criteria 1997; 190

ATSDR (Agency for Toxic Substances and Disease Registry). Xylene. Tox
FAQs 1996; Internet address: http://www. atsdr. cdc. gov

Anshelm Olson B., Gamberale F. and Iregren A. Coexposure to toluene
and p—xylene in man. British journal of industrial medicine 1985; 42:
117-122

Ungvary G. and Tatrai E. On the embryotoxic effects of benzene and its
alkyl derivatives in mice, rats and rabbits. Archives of Toxicology
1985; 8(Supplement) : 425-430

Hass U. and Jakobsen B. M. Prenatal toxicity of xylene inhalation in
the rat: A teratogenicity and postnatal study. Pharmacology and
Toxicology. 1993; 73: 20-23

ATSDR (Agency for Toxic Substances and Disease Registry). Toxicological
Profile for Xylene. 2007

Uchida Y. Nakatsuka H. Ukai H. Watanabe T. Liu YT. Huang MY. Wang YL.
Zhu FZ. Yin H. Tkeda M. 1993. Symptoms and signs in workers exposed
predominantly to xylene. Int Arch Occup Environ Health. 64: 597-605.




T ENBR-n-T FNLDOENREICE T B HEEMEBEIZ OV T

TREREFETCOTZAEEY-n—-7F /N (LLF [DBP) &5, )ICET A EMH
THREIZOWTCHHELZE A, T X > fEimaesl-, (FTHREIL. Ygo
FEEHER EREF LIEM TEHELNTBEHRE OZN LRI E LB ERER DK
EFECOW OB TH5,)

(1) BEAEEMHICHOWTL, MEICBT A ERBEMHRBRNITHhI TV 5,
EEOREMELR TS Y,

L5178Y ~ 7 A% 7= lymphoma cell assay TlE. FEMRBHEMHELSMHIZ
B 2&REHECERKOREBBEEOEMMAPRD SN 00, Yz
ONWTIIEGHEDORERNE LTV E W) RSB 2,

CHO (Chinese Hamster Ovary) FHEARIZISUNT iﬁﬁﬂ"@ﬂ%&?ﬁ&(} Yufh (i 5
EWRBIEEZENRD -T2 DD Y F v A =— XN KA X —RHEFRIAIC
BT, ERBNEECEET C. BBEORBESREIN TS Y,

~ 7 A& - in vivo D/NERRBR Tl AR L TR Y Y. FoMmoE
(o iﬁ% VT% BREEORERENELNLTVNDE Y,

Bia5 B LT, SofOMFESREICB W TH, FRICER TN & A
ﬁiﬁ%hfwﬁwo

(2)  BENAMERBRIIEmS N TRV, 2FIEO 1 E£BKER SRR Tl
b\ﬁ”‘ﬂ%ﬂiﬁ@i@%ﬂ%ﬁﬁzlﬁ D BTN FERAMEICEE LTI

IOHFFEREIZBNTS, FFICER TN ATEL TR,

B) bz i, B MIXLTDBP BEN/AETHL00E ) NIHA
TRV, BEFEENAE RS RN &5, DBP OEWNEEIZET 58
EIZDOWTIIIER D AR B ZEE L L, DI 2RO 5 HIETHRET 50N
WY LEZOLND,

4)  —EEHETE, vV AERWRT v Mot T A 2MEEIESEVS, HAET
IXIEFEITEN OIS, MR R EE, SE BT OKIMENBO LT AH Y, B K
KR B BAEENEFISRE SN TWDHD0, Bcxtd 5 K8 X IXIR~
DRFEPETIFEA RO LN TE LT VU EEREIC OV THIZEAERD L
TR Y B MIRT 2 E5M 72 RERE CiT, B, RS B i
Slafex, A, IBROEA LRI, R, AR EBERS5 X S,

PRIGAIC wf%éﬁ®£ 0, B2 EOFTRA/RBD TS 7,

(5)  HEHMORKERESFEMHEICE L TiX, 7 > MZ 420 mg/ke/day LLED &
TRAOBEGE2(ToL 24, ~ LA Fy V) — LD KR ORIE RS, W5
WE DR GEENRBEO LTS Y,



(6)

(7)

(8)

(9)

(10)

WL O OEMKERGHEERBRPITOILTWE R, 23RO EIC
Eab0ThHsb, MABRBIZ L 2FMEEEFERIIBLNTEY %@ﬂﬁ
PITHICEE LT LR b DL IIEVEVWZ b, BOREIC
FMEBFRNFMONRE SN Y, flziE, 7y M23 - AR ﬁﬂ%m&
HAaATol2& 2 A, 120 mg/kg/day UL EO HE THAEXTEEOEMNFED 5
NTCW39 F-, 7y bEHWHIRERGICL S 1 3EMOREREHEE
BRI W, REEIIME, HER, BREAOKER HEoBEERD ., I
FIRRZENE, ~FdF oY — L0, BERORMREMR E, Ik O
BRER L EZ SN REEENTFO LN, LOEL [T~ A F Y —AD
T 356 mg/kg/day LSO ik & FE B D ZE(L T 720 mg/kg/day & &
ncTna?, WZHEIR T > &2 AW REER SR BRI B W THEUOZE(L
ﬁ5§8&5E>%L7fib D\ ¥_a>%%é}a> NOEL X 138 mg/kg/day, WET 294
mg/kg/day & SN TNWDB 2, FFIEE~DEBIZOWCIEENREL, <
WX&UAAX&~TM%E@&Eﬁ%w:&ﬁ%%éﬂf%é”oﬁﬁ\
~ U R AV Tc B EEMERER TR, RE L OERE E~ DO
HEALRRE LN RE S TR Y, NOEL 1% 353 mg/kg/day & ST\ 5%
1

FERBESRMETIZB T 2EFZHRAEN NS O0ITOI TN DD, B
FI72ER & L, $FERNE L RDICHE, EROARET 2 ENKRE
IS L TV HEE OBE N TV ZERRBENTNS Y,

—xEMEICBE LTI, b OMFEREICB TS, FRCER T & HEA
TES TV,

ATERABMEICET 2MANNW ONFEET S, &FE LT, BRED
BHELREERY . BRI OB g O, BRPIZRT 5en
BROEEOEHFLLDOIET., T A NAT 1 2 OMEFEEOR/D KO R
FYEEE ORI, a7 FRRKEEEE DIEMEOALT ., #ish o R th k& o R
PEDOTE RSB 250 mg/kg/day L FOHE TR LN TWAE Y,

%ﬁéﬂtéﬁ%éﬂ ﬁﬁ@¢11\7/b%%wtﬁﬁﬁ$@%%
DNEH S D, DBP OIREEFR 573, IR L 3G (B E DY
fEC 66, 320 KON 651 mg/kg/day (2B ¥) Zxt L CfThbhiCEBY ., 320
mg/kg/day BE CTlL, BREMWOERELEHIFE O 20N E 1 RO RE#w ¢
miﬁ&ﬁéw5m1%0 IHITHEBRMEORGRELEZ NS, F

T RTORERICBWNTC, AT REWE OB BHEFEHICE BICHE
b%ﬂfw

— 77, B2MRORFWICBITLEET LY REL, TXTOREHICE
WTCIREMWI OEERD RO b TW5D, £7-. 320 mg/kg/day BELL LT



EXIIRZEOHFE, BHEOEM, R EEORMXUIRERER EORE
FTRNFEO N2 EITMA, BREBICIZR LR, 651 mg/kg/day #ET
DFEFTERREE~ DL TRVWEERRD LN TN 5,

(11)  ¥pk 12 4.0 DBP D= NZEGIEFHERR ERF Cid FECE (10) OAETER A E MR
BRD LOAEL (66mg/kg/day) % FEICENZERIEFHMENRE SN,

(12) =0, Fk2 646 AiIclhEShi-BnTEFERIC L5 DBP D&M
PRI ME VICBWV T BREEEZ SO - BAFEO LV KARIC
BT 5 HERISEEA S Sz, NOAEL UXLOAEL @9 6 e biEWHE
NESNZRBRIT, Ty FOEE1 5 AbHER 2 1 HE TOIREER
53 (Lee et al. 2004) " Tho7-, KRB Tlx. BRI OERELE
D3I B i 7= VR e ONFLAR DA RRZE ME 23 7 & i T it D VR 25 . A
ERGHNOHM L2 SIcE S LOAEL A BEWo &L L T1.5~3.0
mg/kg/day (BB 20 ppm) &L FFfiSi7= ¥, _TDI B HIZ AV 5 LOAEL
L LCEREHR O DBP BIEDMEYY) (2.5 mg/kg/day) 2HWV ST
O . THEEREIZ OV UL, LOAEL RERIFT R CTH D DA DR
B OZEREE R R EZEMEE, A% 2 OB CHEEL QW izl b —
5. L0 EEREEICFEOMT < FIREMH D & 5 M D FHAR O BRE LK OED
AETEAIAE R~ A DN RGEIEIE, A% 1 1EIEEE L
TVl b, I OBEEOEREZRERNHWT LHER, 2 10,
AL 1010, & HIT LOAEL Z VW2 Z LIS K 2455 23800 L 72 500 & 4
%z Ly & S Y,

(13) U LOEFOmRERICESE BRMEZEFTE ATV TRl /- DBP
® TDI (LOAEL 2.5 mg/kg/day, 500 =) 0.005mg/kg/day L 0 sENIEEIEST
ERETLHZ ENRRETHLEEZEX DI,

(14) BARADYHIEES 50 kg, 1 B4V OERELZ 15 w° L35 & 1,
0.005 (mg/kg/day) X 50 (kg) 15 (m*/day) = 0.017 mg/m’ = 17 u

3

g/m
A
% ppb IZHE TS L, 1.5 ppb b B,
(16) Lo T. 7 v MIBIT DR E~DREITE-SE, DBP DENREEIZE
THIEHMEIL 17 pg/m® (1.5 ppb; 25CICBIT HHEMHE) LRETHZ &
DL LEZ LN,

(ZHRSTHR)
1) IPCS (International Programme on Chemical Safety). Di-n-butyl

Phthalate. Environmental Health Criteria 1997; 189



2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

NTP (National Toxicology Program). NTP technical report on toxicity
studies of dibutyl phthalate (CAS No. 84-74-2) administered in feed
to F344/N rats and B6C3F1 mice 1995; Toxicity Series No. 30

Abe, S.and Sasaki, M. Chromosome aberrations and sister chromatid
exchanges in Chinese hamster cells exposed to various chemicals
Journal of the National Cancer Institute 1977; 58 (6): 1635-1641
Ishidate, M.and Odashima, S. Chromosome tests with 134 compounds on
Chinese hamster cells in vitro — a screening for chemical carcinogens.
Mutation Research 1977; 48 (3/4): 337-354

Smith, CC. Toxicity of butyl stearate, dibutyl sebacate, dibutyl
phthalate and methoxyethyl oleate. Archives of Industrial Hygiene and
Occupational Medicine 1953; T7: 310-318

Nikonorow, M., Mazur, H. and Piekacz, H. Effect of orally administered
plasticizers and polyvinyl chloride stabilizers in the rat. Toxicology
and Applied Pharmacology 1973; 26: 253-259

Sandmeyer, EE. and Kirwin, CJ. Esters. In: Clayton GD and Clayton FE
ed. Patty' s industrial hygiene and toxicology 1981; Volume 2A:
Toxicology, 3rd rev ed. New York, John Wiley and Sons Inc., 2345-2346
NTP. Final report on the reproductive toxicity of di—n—butyl phthalate
(CAS No. 84-74-2) in Sprague—Dawley rats 1991; Report No. T-0035C; NTIS
Publication No. PB92-111996

EmZeFEEE B RNl EEHlE 7 X VR 7 F v (DBP) A% 26 £F 6
A

Lee KY, Shibutani M, Takagi H, Kato N, Takigami S, Uneyama C, Hirose
M. : Diverse developmental toxicity of di—n—butyl phthalate in both

sexes of rat offspring after maternal exposure during the period from
late gestation through lactation. Toxicology. 2004; 203: 221-238
JEAE AIERAE R EERAEE L FEERERE, (N7 7m0 Bl
TOHOFREMMEMAZSHE (M) ®EE] PR 9FE8 A 28 H




T AN -2-TF )~F VIV DOBERNBEICET A REHETREICOWVT

TR EBOEETCO T NV -2-F ~F L (BT [DEHP) &5, ) IcEd
BEIEIFEEC OV THE LI L 25, BTFO L5 e Bz, (PRI,
L) DFEEHE LR BT B R O ALY L7 188HES
%@%EjﬁYiKOWVC@%EﬁT%éO)

(1) #FMEBROKER. 2RSSV, 8WEHWERO®REIC X D ERE
WRELTTFRBBED LN TS Y,

(2)  EMIBWTIEL, SEEFICLLSFO#KEGFEHRT 10,000 mg TEREO B
[EEROTHPBD LN TND Y,

(3)  EHEFMEIZHOWTIX, invitro TO, ¥~ A Y 74—~ L5178Y Hifg %
RN T SliBR e 6 i R R HARRBR S, T v A =— AN L 22— DR Z v
BB FREAERERB C—HGEHOBENFEOLNTWVDHLOD, MECIE
JUEBS R 72 & 2 AV SRR I, EAMICIIREORBENE LR
TWb, F72, in vivoRBRICB W TCIE, BEOERENSREINLTND Y,

(4)  DEHP {22\, ¥Rk 1 246 AICEMEARESEMETS - 2ERN
I A A RIEHMESIZB W CLREMFHM AT o4, DT & 40~140 u g/kg/day
EEREL TS, ZOBOFHMEOHEICOW I TOLEY THhd Y,
1) BRI EE

DEHP D Z2 &M FEMIZ 35\ CIX B OFEIC L A B D ZE MMM & 72
b, FomBICEBWTIE, 8 L THBE B R~DOEENTBD LD
B, D=0 APNVEOREFETIIFEIRD LN TR,

2) Klig~nE

DEHP D > B DO g ~DFEL LT, 7 v PR~ 2D 2 FE/-O
FERGIZBIT A2EEORENET 6N D,

2000 £ TARC (EIFEA ARFTERERE) BFAFEASAICBIT 2BE VIt T

(=S

(i)  DEHP (F~ A F v — AEIEER 207 5 A 1 = X A CHIER
ERAESELZ L

(i) ~TURAKRRT v FOFENAUEFEICBNTLAEXF Y — A K
T OHEFE N B S -2 &

(iii) DEHP(ZHREEE L7- b MTEEEME L CEREDOE TV A ¥
— LDHEFERRBD LN 2 &

Mo, FEPADERAI=ALIZ PPARaZN LIEREICEDS B DT,

PPAR o ICEHL CldiF -t & F CORENKE VT L )25 DEHP D3
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INEDGZFEERERD T N—T"2 B (& MR L TCEPAMEEZET ST

Iiﬁv%é) M7 N—73 (B ML TENAMERD S ESFET
%&w ) WWEB XN, LL., PPARa K~ A T% DEHP # 51
Lo THEENAEL A Z LT s EEICEB T AR ALEHIZIEL PPAR o
VSMZ ® CAR EOENZ KOG 572 8 BHEOIEHAREIEE S
NTWAZ EP5 . TARC 1E 2011 4EICHIHME Y 21TV, Z/L—7F 2 BIZ
SFELEL TS,

3) FEHEL VTR

DEHP 2R84 57 v RE O~ T ADBREE L AR EEICET 5%
< ORBEBFED > LAfEBEEME (NOAEL) OB LTV AED 7
EEERDL L, T v R L AW AEFERBR (Lamb 5, 1987)7
\Z331F % NOAEL 1X, AJEFAIZET 2R ASTHE (A4 o
FEA R L OVERHERDIKT %) ZiEELE LT 14 ng/kg/day TH D,

WITHEHIIKH & D DEHP & 7 » MG LIcRFORE L R gE
(Poon &, 1997)¥1Z351F % NOAEL %, FEE ORI & a1E &
LT3.7 mg/kg/day TH 5,

Z v MIEHED DEHP 285 L7726 9 — 205 (Arcadi &,
1998) I DWW CIHEH & T H R EFMESHERE STV %03, DEHP O # 5
BNARHAT, BHECOWTHRIFAETH L7 EREICRENH 5,

4) WhHWH~ < ELIE

7 AN AT NVFEIZOWTIL, AT VEEDIER K O ES<
HAREEDOFREME SR TV AN, 7 X T 2T VEEERRIZHOWT
b NELS AHBRE (MCF-7) % HV7=3RBR R & C i DEHP [ XHEFETE M 3788
LTV, F7o BERE DR THIEMHITERD STz, 5 MCF-7
DOHEFEIE M CRIZBOHEIZ LIVZ A EMRBEMEOEMATRD 5 TR
D, ZORIEEEIZ10 uM (= 3.9 mg/kg) THoT=,

ZF DD in vitro RERGEZ G O CHHrd 5 & . DEHP IZBIT D5WN45
M#<ﬁ@7EE®WH_OwTi¢%®H%%ﬁt&Thi@%@
WS, invitroRERDBRO LA R/MEFIRE (10 uM) TH, 7k
DFFERFMETRD 51T 5 NOAEL fEIZE AR TE LKA E S 1TV 277,
ELH0 —REEICOW T I E COFEMERBR O 5 15 Tl
TAHZLITELX AR,

5) B ESENETS - BN m B S FESICBIT 25T
B L%@&é&&%@#%&tf DEHP @ TDI 2O\ T, K FEM:
R OVETEFMERERIZ 31T D NOAEL 3.7 mg/kg/day KON 14 mg/kg/day 7>
BT%%ﬁ@kmo%%ﬁuxC WD TDI % 40~140 u g/kg/day &3
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(5)

(6)

(7)

(8)

(9)

HZLENWEYTHDHLEESNEY,

Fpk 1 34D DEHP D ENZETIEHEFR ERFCIE, T E CORHIERE
BEt L7722y, Fil 2FEOBMEARESENETS - BRI ETSE
= CoZeMEHMiOffE R A RE T HEICE S HBRERIIELNTES
T HUHEEUFTMOMERELEARLT L LPREEEEZI LN, ZORE
I O L VIKVE, $ 725 3.7 mg/kg/day % DEHP ¢ NOAEL & % % |
ZHIZUF = 100 Z@A L TESLN/Z TDI = 0.037 mg/kg/day % EICHEST
EAFRE iz,

T D%, VK 2 5 EICR M EEFTEES N D DEHP O & SRR 2T (= ¥
NEESHh, UTO L) i mESn,

o BFEIC W THERED A FEAR BRI X T 2 BN RSN TE Y | FrICIEIRE

OO REW 2/ L= DEHP DIREIZ L - T MR OARERICHT 5
FENEEREAENORBD LN TS, ZD XS RAEREMEIZE L T,
7y Fa b AERHZ I COkkx 2EFARB I TV ED, IR bHIR
MOEBRBETHD, FEAFMICEL TH. PPARa OB /RIB S5 51 A A
HDHHDOD, BLEPECHES SN AERMFE I, EBREMIC X3 2 A5 -
BAFENOHBRIGEBEBRH LI A, BEORBRIZEBWVW T, BBX
% 10 mg/kg/day THEATEZR A ~DEENH LN T\, 20595, HFHIK
WV NOAEL 6N 73BT 7 v FOMR 7 B b 0% 1 6 H £ CTOsiHl
BOf53REBCho7- (Christiansen et al. 2010)"W. FEHAEIRIZBIT A
AGD JEAE & OVEFEER B O B 8/ 2 H 5 < NOAEL 1% 3 mg/kg/day. LOAEL (3
10 mg/kg KB/ H ChHo7-, BREEFESLTIE. FAEL-EYRED S
HAGE - BABEAIEE L LR HIKV NOAEL 3 mg/kg/day & THEFELREL
100 (FE# 10, fE{&# 10) TE L 7= 0.03 mg/kg/day % DEHP @ TDI & Z}7E
L7,

R OFHMAE RICFESE | Fpk 2 5 FICBEMELETERICBVCEHIiS
7= DEHP @ TDI (0. 03mg/kg/day) XV ENEERHEZZRET D ENRUT
bdLEZ BN,

BARANDFEREE 50 kg, 1 BY7- 0 OMRES 156 n° &35 & 12,
0.03 (mg/kg/day) X 50 (kg) 15 (m’/day) = 0.1 mg/m’ = 100 pg/m’
A

T % ppb I T B &, 6.3 ppb 725,

URIZEY, Ty FNOBATEIR R~ D ZIZ BT 27 F-5 & . DEHP
DENREIZEAT 2FEEHMEIL 100 u g/m’ (6.3 ppb; 25°CIZI1T 5 #HLEE)
ERETHIENEH EEZZDND,
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VAT R (BRERIGE) MECET RS

FRSEE—F 23 EETOE LD

R 3141 A 17 H

Sk, 23 EE CORFTEDOEREBEAT, ¥ Lo, 7LV Y -7 F
. TEANED-2-ZF AT IO NWTIESHEDO R E LT - DT, hois
HEZTEO TVWAEIMEL L BICTRIORT (MELEZEHWED Y X7 FHEDE
IR RT EEBD),

BURCIL, BEZFICREBEDHA N DI B IRVER % & D 125k 2 7253
REBAEL, ZNRRAODORBRERRICHKRT 20T onwrtH IS
AN [y 78y AEFERE] LEERICRIRINTNDEDT, £ DA,
BUR OFFZE CIIIEEHEN R E SN T-WE & FHFAAR R & ORI x5 BELRIE
AERA S TUVLRUY,

—F . KRS T, ARBEOB SN, {LEWE OR LI IRTE 2 (K
EH, TNONEEREOGEAR -T2 Bear  OMEEICERSND &
INCTBHZ EHHMIZ, BRENY v 7 T 2RI BRI H > TEE
LT E T WESE LT, BERMEIC DWW CEBA G M 21TV, fE8HE
ERELTCWD, Z IR LEHMEIX, BURICBW T AFRIERBEICR D
B2 AICESE, b MBRZO(LEMEORSNIRELT OBE % — £
ZFE LT, BE~OAELREEIZT VW THAS ) LU ENHELE
HL7ZbDTHY, ZO@EAEKEICOWTIL, THEZOMEHREEEND S
L RENEMTRWVWIRY 2 TOENEMBMERERD, 20D, HiHEE
RETDHZ LI OWENEHELZBA-HAICSLT LLE NCEEREEL
E2BHZEEBRTDHOTIEIRNOT, —REEEZIZILD, BERER. &Y
DEBREZIIBIN UL, TOEEEE IR, o, EHHEIL. 5H%ER
SNDFT AL, F OIS EEAZRFMERLOEB IV, Ry
ERHNWIEEINELILDOTH S,

7B, B 23 BIETORMNEOERLYD ., 2-=FL-1-~FH% /) —)L 2,2 4-
FYUAFN-1,3-RBLIF—NE) AV TFL—h, 2,2,4-F1U AF L
1,3 H T F =NV A Y TF L— MOV, BRESRREET DI
L7, BEMADOILRANENNETHY | a8 S0 5 EME
IZEERDOH HEPERRBEIN TV DHREERSH D EDNRT Y v 7 art s VEDE
REBSEZ, Te F~DOZEMEITHRDLIER] . [IREHOER] a0 S E£E



L. EE#mOEEEXRPL, fEEMEIC DLW THRAN T2 L 275, £,
TFNRBATONTIL, WD) 27 FHIORNE LB E 2, fasHEdE
REBBRT LI L LT D,

£ IHETICHSMEFZRE L7-WE (THREBIZSEISGE L72#5%)

AL G PR ENRETREHE | REH KD
SE A
RIVLAT VT B R b FNEABREICK TS| 100 pg/ o’ REH :
KEEE~ g -2 (0. 0 8ppm) 1997. 6. 13
T TATE R 7 v FORKERBICBITS | 48 ug/ m EEH -
SHEANL R ER A~ DR S0 (0. 0 3ppm) 2002. 1. 22
MLy B FRABRER IR T D MEAT | 26 0 pe/m ARAEH
BYRERE K OVERE R A~ D52 | (0. O 7ppm) 2000. 6. 26
5)-8)
XLy EMCB2EMMIRERE | 200 g/ REH
C LD PR R~ OB (0. 0 5ppm) 2000. 6. 26
2.10 WEH
2019.01. 17
TF AR ~UAKRDRT vy NRABRFEIC| 3800 ug/ m | BRER :
B 2R OV i ~0 2| (0. 8 8ppm) 2000. 12. 15
11),12)
AF L T v MEABREIZBIT AL 220 ueg /0 HEH -
JFlie~ D gL 19 1 (0. 0 5ppm) 2000. 12. 15
NRIr7aa_RP | E—=F NV REOBRZEICB TS| 240ug/ HEH -
v JFF M B OV Mg~ oD S 28 1) (0. 0 4ppm) 2000. 6. 26
T T T A CsCe IBEWD T v MERIREEE | 330 ug/m (0. | REHR :
(23T B g~ 2 10 0 4 ppm) 2001.7.5
7 a) ey kA M7y MEABREICBITA2H | 1 ug/ o RER :
AR ORI E~DOKER | (0. 0 7ppb) 2000. 12. 15
BAERMA~ORE PRI T | L L/NEDSAIE
0. 1ug/ m
(0. 00 7ppb)




T ) THNVT Zy bOROBRIZBITS=2| 33 ug/ m REH :

Voo A7 T —8BiEHRE~| (3. 8pph) 2002. 1. 22
DS
ATV ) v Z v FRABRZEICBITAMEE| 0. 29 ug /v’ BRER :

EOGFEMmEk=Y > 255 —| (0. 0 2ppb) 2001.7.5
PiEME~ DR 8

TRV -7 F | Ty boAGE - AEFERICOW | 17 pgw? REH :
v TR 2D (1. 5pph) 2000. 12. 15
WEH
2019. 01. 17
TEANEY -2~ F | T NOMAETHBER~OFE | 100 ug/n’ EEH
SN L 2.2 (6. 3ppb) 2001.7.5
(FE1) WEH
2019. 01. 17

RHBEVEARILAY | ENO=EN Voo EREFA O | BiE B (k2) | 36&ER :
# (TVOC) R, BEAYICERATREZRR | 4 0 0 ng/ ' 2000. 12. 15
R EPE T 22
L 0 7S MRV 22T AT A ORKIEIZ OV T 1. 3X107°Pa (25C) ~8.6X107
“Pa (20C) 72 EZBOTIENRH Y . T H OHBEIRE X ZENZ4L 0. 12~8. 5ppb FHY4
T D,
H2 : ZoHMEE. ENFREOEN VO EEFEDR NS, G HAYITER ATREZRR Y (X
WHEIPH TIRE LB TH 5, TVOC BE FAREIE, 2B OERB ORI FL AW
(VOO)  ZMAMNCERLIEALE LTRSS Z L WifF S 58, SHIEERm R
MBWRE LIz b D TR, FENDIWEO L TEAEENER I N5 DI Tldiu,
o, HAIO VOC HEEHIE & XTI AT B AL,
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