S RERE &

KB BICEMEDEME, S8R EREIC T 5 5%
— BEFRSTRE LTV 2 WEOBIRBRICE 5 CRTEER VS ——
(FHEERN TR LTV 2 WE O BEFEIR D 5 AL ‘

THEER PRI LERFER S
EVELSRBUETEF ROTEHEER

EEHFEE RN RE
SEMEE 'RE) B

MEREE WHO fRBAY A RF7 4 OBREEEROA. HARBHEY Lo 3
PHEIZOWT, T ORBFEB LUV A F T A MBS ORBEER L, 1,4-
CEXYUTREBELEBVLOO, SEBERAMET T NG, BEL
BEEFVEBI O TDI B0WELZAVTESFE L, HEOMEIT 54 BLU
48%m&&9\ﬁ&ttﬁﬁhé:km%\%h&%ﬂbt50%mﬁﬁ4
RIAEL LTSI THA LR LA, s ook FY RGeS
HY, EBRAMELRDOOLNTNDR, BRAREOROBRESMTTAEL, &
BRI ITHMESMICE S<BBALEZ LR Z b, TDIEZAWTH A
KA MELFHEL 0dpgll Ligoin, ~FHruur s o i3@EEEe
DUVVTEEMITH TV, BBICOAMENRE T2, T, RS
TIHERENLEFEENRD LN TS, I T, ZhboEMEHEE Iz RSN
TTDUETHA RS A AEEFHFET D E0PN b 6pg/l L o7, A28, 1,4-
VAXY AIESEMBTH A F T4 AEREROM R L 2o HE, s o
ot N ASHRICBRRE 27— 3R BEER CHT A RS54 04, ~*
VrunZ P o G FRICIRILE BT — 2 3RV b 00N A KT 4 o 5H
HBEEE LAY, FIELY 10EEVEE o7,

A. #FEEM

A F TS WHO BB A K Z 1 DK
ERELO—RE L TARNREREREEY
THI LW 3WHE., 14-VFF 4, =
vsunk FlrBlUnsdsroorzy
TUNZOWTOHREFRERE L. T OB FIC
BOWTHA FIA AMAOREERITH DD
REF oA h2ERT 5,

B. B4tk
FMELZET DD, KEERZE, W1

£, TEE, AHFH, NIES, LA#E D
MAEBHE L & LICBET SRS IRE
AL, BEFA F7A U 2RETD L0,
WHO IZ# RO X E L E I TIER T 5,

C. MEHER
1,4-2F %%

WU - 237 - 38 - HEAE L LB AR T 3 B,
#& O LDy it - 8538 2,000 mgkg LL L TH 0 |
BOEEL N TOFREERAL LT, BIES
EOPEMEROIE, B, . fFl X I
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BREMNBH LS, ERFEEE L TR LT
R DM BB S h REE TR
RiE B L AFIAE R L U MR SR IED
BEINTWS, A5 - BESHIRIFED
BTFRLIUREASEOLERBESBEINT,
75 BEE I BTE A OF ECBL O T KB
BOBERFHFETLZ L3 PAEXRT
Bw A Y 74—l TEREEZ T
Xt p, REEREEZ T RVRIET
CHO Bz BT, kAo T H
PRI S, FASAAEICEE L CiATA
Rt AR (BRREdS L ONE) 14N, MR B AE.,
R FHENE, FURRARHEIRIE, SIS & DR
ANEEM LT, A~OREL LT, BRED
WA D IR IREIT XV | RGBT AT
BLUBBEEYIISETH, HREC 1
y B 20 L EICE - THRERESATY
ALHEEIND 2O aF— MFETIE, 14
DA XY VIRE L EEREROHADRER I
T EICFBERRIIEED DR TR,

LI EDERICESWT, 14-V 4S5 UilE
GEMERTFLOO, ZRBREPAMEELTRTZ
Lk, BIBLBRMET LER LU TDI B0
EEEARAVCHEAENE L, FORKE, mED
B 54 BL U 48 ug/L X720 L7-fET
BhA D EMND, FRLE DI 50 ug/l B3H A
KA gL LTIESCh D &fam LT,

Trsonmk FY

MLE EEBIURPLERIIREND
A3, M b O bEV, FORBEIZEIL
alpha-chlorohydrin T#H 225, Z /I FA N OREy
b0 IABMASEIN AT A T
kL0, B N-TEFubshizAng
For— LB L LCRFHHE S 15, RIERE
X vt R L, BiEELSH D, Ty b
BLU= 7 AOFEOIZEL D LDsg i 90 225 260
mgkg T, FEEEITREER~ORRICL D,
10 @525 12 EEOE NS TIImREmE & &

-, B L FIRERSN, AR IRERD.
ATE ORI LB ALER R b D, BHIE
L LTS OHETI, EICHTE OB
P Ik ABREE ISP OB LW RENEL, it
DFEdL & B BREORME Ok & I BERT
RS BES R, AR BEFEL LT
3. HET o P THEREENRED LTS,
T o PR E~OREBIR LA TR
W, HEEM~OBERORE TR, T v b
LU A LR, i ADIREE
BETHRED bz, EREMEIEEEOME
R L TREBESE SN TEEREEEZ T,
FEHAAE & LTI, BUKI S CRITE MBS (FLEA
BBk L UYE) B XUNIE ERBREA DI,
WARE CRIEEE (JLEERS L URFELR
) BEEL, RTHRSTRERIMOAEER &
IR RRAE Lz, A~ORE8L LTI, RE
BET ORISR D LN E KB RED
EERLEERITIEBRENTWS, F—A
A AT 4T R ATETIERE 2 FH% F THIEB
SRNGA~DEENKR - TWAH Z LB HWESH
TWD, ATEEMICETIMERE I L DEF
FE TR IBRBIZLOIFFOESLTS L
st 2RI TR,

UEOER. TEsont KU UL EETHR
EERSH) BRALLRDO N TNDE,
MR FOBEVIOBRBHMTELDZ EMb,
EREICIIHBEESICESEBRALEELD
niw, F2T, TDI (k2 AWVWTHA FFA
EAxFEETHLE 04 ugh 725, Ll A
W RREEMRESS 10,000 THDHZ &, EBER
HREEBRRIT 30 ugl OF—F—ThHdHI &
b, HA R AR EEE L,

~FHruaTEYTy

HIRLE D b IBNESICRI &, TS
NEFEoRAeRE R, BiREENAD
2 < ITERN S, BFREERA L bEPHE
Hans, Sy FromaEimAsiEshn
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VATA Gk EY ELIIN-TEFA
LS AN H 7Y — B L2 v | Rt
END, BE LDs iX7 v hOMET 200 ~ 667
mgkg THa, BOBLUOEENREICLDE
BOMEEOHEN, MERFEZOEM, B
RAE DI, REBFEEOWD . FEEOBD,
ETy NIEEORICHBIC AN ERLERE
RO LILE, Ty hO 13 AREBERORES
T, B RE O&£%, FFREREEM, I
EHEME O MK FEEE OB MBHE X
Nz, 7 v bO2EMBORE T, BRWE
DIBFERL & R O RIERR OB EZ A h s,
R EAFME LT, AT, BEGERT
BROLNTWV S, ERFEHEI YL ERTEE
MW R BT BB T AAREE 2%
FTTERBEER T LS. EREMHLTS 20
B L H o7, CHO fla T3 HiEtE(bos
B D O3, MR AR OB E N ER L
b, REFRERFR I EhoE, TRIE
ORI ERFEM2TR L, BRAMIES
v b 2 FRORERS T, BREEEE
(NRMEIS X OBE) 2384 L, KB 5 T

BADRELED b, A~DEEE LTI,

MIREIC 4 EMBR I BEREEORE
TiE, BMERLDHEE, MRAES, R
BRYXoOBOWBEERBEINTVDIE, 20
METH, ~F Y7 o7y o Utnkds
WIRRE L RERRIZZITT T A ~F oo
TE VT R L EREER E ORRBFRIRTR
HTHD, £OMOTFHBLFETIE, ~FH
suanyE O g B EBEOEMICER
BARAEOHLNTVD, £/, ~FHrmnrr
F U o AENREORMNL T, R EEEE
DFEMBEDBMAERD LTV B, HEFH
Ml & ORICITEREBGR RS ATV e,

YLEDHE ~FYron7r2 e i3l
B DWW ORI E TV A0, Bz o &
FERRET 2, $/o, SRR TRIER
ENCEESEIEO LN TWS, 22T, T h

b DEEHEEICE ST TDI ETHA FFA
AMEEFETHEVTRY 6ug/l o,

D. Z&

RIEID WHO WA KT A EREDEIC, %
WAMHE I TDLEERERAT 2854813, R
REED 10 &, RER S T2 5 5
LR ONEWVNAOCEL ioxf LTRWL AT
fzo LA L. JECFA, JMPR, #O#io|EpssT
MEESETIL TDI EOEEM L BT D5
W, EBADERESER L FREESRE 10
i3, FEEMR I &S = NOAEL iR &
T3, 2T, 5EO TDIFEITEL T,
RIE—BIZAW SR T B HREFDFETT-
e

ZDHA FZA AEFEERZTANLN
DO THIVL, MOFEREFMEOFMEL b
H—TOLENRDS, bL, ZIFARLALN
0T &AL, FEREGMEIRZE D NOAEL (23 H A
DIERER ZERE L HESRE 10 2 AL
T, VI %H - OBREITH =72 TDI9.6
ug’kg/day 2>5 30ug/ll, ~FHrup7Frox
YDA 06ugL D,

E. &im

HAFSALEE LT, OAFH 2 ThE50
ug/l., TtZmuek FY TR 04ug/LBL
UnFHrnnry 0Tt 6 ug/l #12E
T5,

F. Wrsesk

JEHRERE, SEm%—, TRk, ATARFEHE, T
BR, TRER, B, RE)IIE— (2001)
RVLTATE FOBROBLIUORARZEIC L
Lt L AEKICBT DREM O, K5
WEaE, RIS,
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SEMARGE

Kl BV B2 YHEOEME. BBHREBRLICEYT 25K
—— BRI BT BRE - AR OERIEAICET 20K —
(ERIAERY EREMEDIC L 2RED 27 OBEFRICHT 58155

EAMEE BN B LEEXERFERIFEPEN #%

SEAEE @Ef E- EVAREERE KETFEH Rk

SiERREE MIE BT BEUAREER KETHEH KEEFE=EK
SEBRE  wE EH EVERSAMEETAT REGECAR Bk
AAPEE B e BUEESESMEERRT REGECHE B==kR
SEmEE AR OB BETKERKERRET Ok

SEPEE Pl HE REXFRZERIFAR BER

HEEE MEEMEMCIOEEY A7 EEERERDIC I SRED RS
BRI, KEOURAVERICETSREEITOHNT. KO4HBICET
AEHMINEEITo/ (1) KEAKEIZHEOLEEU OB, (2)
FEHERAMIC BT HHEY A 75N - ., (3) HEMERYZEPLLLE
FELEMEORE) X 73 - B, (4) KBEKCERNTSREY A%
AN ERTADORFOES. BHRNEORE. YA 7FHBIZET
HEEILT. AELEPEOY) A VFHRFE LRI TRREREHO Y
ZIFEMEENTESICHELL TWEWZ EN¥ T oz, WEREREHD)
Z7ERCELTIE. FETER YA OREIICHET SR /NHEKE
MRS 2R EMBETH S, £ BKAEETTIEAL, KEK
BMHETOIYAFLAOYAVERBREELRRETHS, COEHICE
HACCP (Hazard Analysis and Critical Control Point) D FIENEATE S
THMRH D, BEIC. WELBREYEHBRAERD E Vo EFBOKREL
RELZEEO) A EREBEHIZT ORI EL T QOLEMOHE) ZEE
L7380 endpoint(FEHEAZERVWTY AVl - BEETI LI
£o, BEOHTOMAEHEPKEKBEELECL>TRADY AT %E
MBRICEMT D I ENTEDZUEEICDONTORENZEN..

A. BIFEEM & HERITO LK VERT BHEERIE
AEAEICETHESEERRVAIOPT  RPOURTZENEIMEL . Th S HEED

b ORERMENI L SREY A EHEFAE R 2BOURAVERENICENIELE

BMic & e A2 LI KEKDOU X BEREEPHEKIATLACET IR ETI,

2ERIET HRFET I HBEMILOY

AT BEBT D EWIHEEERDOBEN A B. HAEAGE
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K DHFERT - AKEBEGER EOMEHHE
EEOEANREERL. EWEBAENEN
ZTHUKEKDOI A7 EBIET2HEPRMR
MERXDNWTHEZTH . BB, SEELCSH
WTH U AZERFRICET 50284 T
DRERERFTD T, ETEHHEDL S OWHR
EWNET B EEMASBOERIZB N,

C. MsERER

EHFBNIEORENBIL. KIZERB 4D
OMEICHETES : (1) KEKBEIZEDS
f@l) A7 ofFERE, (2) mEEMEDICS
FHERED 27 - B, (3) HERIER
MEPLELEEFLEDEOMEY X 7
- W, (4) KEKICERT 5 E) 2 Y
EZHEMIIEE TS0 0ORFOBEAR, LT
A BDRICBITHRENTER AR &
0o,

(1) 7KiEKEIZB D B 2 7 omilife
IZDWTH, HHE - BEE - FREWS 320
fimp,SEALdT B ENTES, £, H{E
DERINSREREOBWI 27 SEEED

BB 2T LB B KEBHIIZEREENE <,

HERHEOHWI A7 ELUTRFAERMNOAZEL
EMECHEMEY. HLVRERAKEOD S
HEEFEDHR LB RNEZILNS, KT,
MEHOB AN S, ERFERESRAEFEOL DI
HONMIE<OEENRI B LD LHEEN
(Deterministic) 2R E, MBI FWHEICK
DRV AT DX ITEBERNMDENER
THEZ SR (Slochastic) RERIZHET
5. 3DHELT, HEBICER D LAKES
AT LDAEICERT A2NREBDOY R 7 EFR
BIPI AR IREL N GKERKDKEE A
EVICEBNRAEDO U A2 ETETES., B
EOSBEERIIERD E . BEHY ATITDN
THRAMPHEH S EENRHERTHSHEN
£ <. WHERERYDOU A7 D0V TR, 8%
HNE S ERNTZBERTHIHEENEZ L, U
JEBROBLIEVWIEANSAD L MED

VDAZDAREOKRZRBEEZFE->TWwWa 2
EAREEINS,

(2) WEXMEDICB 28K X VF
i - FERICBEAL T, ZU 7 AR YO AE
ROUR7 OHEFHEICETEHRENH - =,
HBEINAKRTOIZY T R AR 207 L BEER
HRER BKESHLEERIIT SO
Falb—ialitiDYUKRIZBTEERR
ge1) A 7 EHMET 104 FREE, 5%EICB LT
W10 TRBEIR S ENEtEE N, ZOF
HiZBWT KWL HIZIUTRRRY DY
LWL DTORHENEBEITRAKEELT
LDEVIMEELESE, URA D 5%EIZHN
T HEETYZZOEENAIETHS &
stEIN. —4 iRTomEL T, U
FRARV O LARBKIZEALEZEICLD
EHOKEKNTZLITH KL HBE0OHER
L1 HBZ0 7984000 FATH S EDEE
bty I Nz, USEPA O 7V — T idKiEA DK
AL BEFEBY A7 LT 10 2REL
TWSN, JUT AR DT LAEBRICE B
CERMMOFRBEY L LB L TEbo THE
NZEEREZLDE, ZD 10 E 0D FEREY
AT ENETES D LRV, £/, #
I bFEMA SRR O IMBUC L > THEKR
THIEDNS, BIE—-RNCERI NS HEK
B I/day/ NEWDHlEZDOET) X 7 FE
WBRAT2ZEICHHEND 5.

(3) HHBIERMZROE L EEEHED
fREEY 2 7 340 - BEICE L T, AE#Eto
%EH S WHESFOEE R WT, Kiikd
DOMHFRIERBOFENA) A 7BET DI
EHELERENRH - . BiFITBNT, 45
BlERBOTTHRUNDAY LD NOE
B (70U, M) 7 OO OFNR
WMAUAT BB RELSSNTB O, N\NDER
DHBOHBHL VWS EBELEN TR I &
WraEhiz, &7, REBERENARENKE
<, BNDOERRICBITARERBETH, 1
X109 2 RKRE<HBTHIHEERZ->TVRBEIE
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HREN,

(4) AEKICEET BRE) AT ZHREGH
CEET D ORMORMAITEEL T,
USEPA ASEWT W35 QALY (Qualiily Adjusted
Life Year) EWI REIZDWTORENH -
7-. QALY &13. —EHIRZ&EIC0RS 1 ET
DA NESAREBREORETH O,
QL (EROB) 2ZEB LU A VFHEORE S

EZBTENTED, EPADERL AR T,

FHEE LT QMREROBKNLE (BE+ITK
+ RS+ A oA AEEMNT S
7% & (b) AIDs OB THFN—TITHL THK
RIZT 4 NI —EZWDMFTBHED 2 DN
R EhTey., BH-ERIFOHR.
(a)$1, 532/QALY. (b)$152/QALY &7z b, HH
) DIBAIHACRENTNS, T, BKIA
F AOEREEIEE LT, A4 2 0E + R
EMREEOBEAREEATSIEITLD,
ZUFTRARY ST LE -log BERETE,
AOC (RHEMEA B 38) 1T DWW TIRFERAE L
H NEERDTEDEVWIRENH /. &
L. BESCBNTIR. &/ ABICKSE
EBERICE > THHLEWE AV NED
W5 EWHERPHALENS. TOZ EITH
LT, ERO XD REZAWTUAI 2K
B BT 5 VS FELEASNLN S
OHMRBRITE D, FREEMED Y AT DER
BiztdU A7 BRBCHIRTSIENTE
LU H 5,

D. %

EREHNBEOREICBWT, ETEHELE
MEDY A7 FHEE L TRIEEMEN O
DAY FHED FREATFICHE IR TN
TEMMEEL L THIT NS KR OMER
WINA T, B endpoint(® EHIE R) DX
S ) AT FUBEONRTN— T2 EOX DI
ET2M (RPEARAEEQLI BT TRE L —
L a I AORELE) BT HER. EHER
1z 81T 3 dose-response TTF )L DEFEMAK

W R ER ABOY X T HEFEORRIC
BOWTHRRLARTNERZSRVWEBETSH 2. &
5121, Y A7 RIS 5 2O OROEE
Lz, 2 WIERAEAE N T L EN,
SEELHD. VAT MK ERT —F R~
ADWE., FEERLECERZXAT S
(Risk communication)/z ¥ O L2 BRE DL
HLEETHD.

KIZKEICBTBREMEHOY A7 EE
CDOWTRRDX DRI EHMEEEL THET
sEhb, £, RENZHREBED TREKIE
BWTURAYAFHET 2L 0ICHL THLFE
TEBUAVOREIELDVWTRATILE
Wh5, T, INEFTIAKEEZREELTH
LB EOERRE DL I KES
ERKER EQNIBUKESZKER ETE
ZoTWaIENS MNIRRRIZNT Y A
DEBMADORENEETH S, & 5HITH. #K
PRV TR R <. AKIR - ALFE - EEDK - FRK
BRIZBIDERESHL. YRV ORIENS
ERFTERENIHBTLSIENVLETH
B, ZOYATFAERIZ HACCP (Hazard
Analysis and Critical Control Point) Dk
ZEATEIENBERIIBRS N T NS,
HACCP O#f2ld 27 BICBLTRAFIIRT
DL WREEE TR THRHNICHE TS LT
BHo, Thbb, VAVFHEOFHREICIVE
EOME. REBRRBIUH B 5 A 2HEE
iiffi L (Hazard Analysis). BEEIEBEEY
ORI BVEEDEEIRICRT HHMTE
B LERTRETOEAEREL (Critical
Control Point) . &4 @ Critical Control Point
CBWTREE 2R, TEH 5 WEFTEEEN
sz hniazdnidasizn
NRIA—FTORXKELERPAEEZED

(Critical Limit), TOER LHMZTS

TEEEY UKEAK) OREERELEDET
BVATLATHS.

& 7o, B FEM Y 2R DR HHRIC K D KEK
OMAEY FN R LZE R HT TH 22X
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WARRDENBEIAERS DT THBA,
G SO REE (ERE) OHBRICE Y,
TOMERBEE S BHIRICBE T S5 HE
E78 % AKEAKIGEF O EBEERIC BT BH05E
DEEWHIIERT 2 E TRV, @ ORI
KoL 2o EEREEICEML TW Z
ERIRBRIENZ L, JV T RARY P4
OHBZREE LT, SBICHT = mEEk - &
KAFRIZ BTSN FIZEL TH 5 I0HE
EOGHEET O -ABAENRESNTY
%,
B3I HEBERBERDMD ) A ERIZELT
i, BEZBWTIE, T ThohEOREC
WHLUTURATEZFBLTVWERNIAT vt
I LR EMRHERFMED MX 2 E0RH
HNsPEZzHWTHHEBERYEED ) 2
Sl - FEETD FEIR DOV THREINTY
%,
BRI, mEM AN S EERERD DU A
JERAENCEREITSFRICAL TR 120
FikE LT QALY Z2REELLAEFHMID L S
RIBA) A7 DRBRBEIZL DU A7 HIED
LHOSLIEK T TH I &Eic kD, EHT
LHEEVNE TN, —F, KEZEXDESRR
ATIZRD S, H50IE. FILWHES AT LD
HREPHEO 7O ZAE2#AEHbES T &I
D HERERD ERERMEDO) AT %
MAEELEHEBEEEIENTELEENLD T+
FIZEAOGNS, COBGE, e b3LBM
HOVATDREZRWETHIERIMHET
iz, 2L, WFhoBab ) A7 — @i
GHPERA- RN EOFEREERANVWS T
EW XD HENR) A VEENMTORBZ &
IHE L W,

E. %G
WEERMAEYICES8EY 27 S HERE
RIZ K DR A7 2500z, KEKDY X
7 EBIZET HSREETO BT, &% H
HNSHERIIBIT S A7 M F RO R

FHECBETHERMENEL =, TOMRE, HE
BRIEBMZIICDET2H8FEMED) 2
DVl & s U TRIRHEMAE Y O U X 7 §HE
FENTHICHEILL TWAWZ ENEE L
TE#ITohk, £/, 2D00MBORLZY 2
JELEETLHEDICHBOBODILIZLBY
AT FHBEETD EVWIREN B Z—F T, B
DEMOMABTHLESPH LW AT LADOEHK
WEXOMADI AT ZBBTEHENTES
AREMENH D Z &l ENRE N, %I, K
BAKDOYU X 75 - HEICET 2 X 52 58
WEICMAT. INETRPEINHESD
BREEATOENEETHS. HROY A7 FE
ifi - BERICHBVTHEERER - e LA LT,
LM REERED Y X 7 T EEOR
RPKEKOBERLY AV EBRFEEREORETL
EHIEY.

F. IRRE

Mari ASAMI: Estimation and Control of
Health Risk due to Drinking Water Quality:
Disinfection and Disinfection By-products,
in 'Probabilistic Safety Assessment and
1', pp.581-588, Ed. S.
Kondo and K. Furuta, Universal Academy
Press, Tokyo, 2000
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Mari ASAMI, Takako AIZAWA, Shoichi
KUNIKANE, MAGARA:
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I. SEREATRELTOSMEOEMFEIFH 3 XHALT

SRS RENE- ENERSRSEETER RETEFESE
WRBHE K8 0Z EvERSRLEEREH RATMHTE TAFER
WEBAE W KE ENERRRSBLWET - FRREE

mERNE 1 E ESLERSRAEENTHIARKT LURRMEE
MEHBNE Ak FH EIEERLELEENLH ERNERE

WrmAE I £E  EVEELELEAFER-EME TEFEy
WEBHE B RE EIEELRSMEETER EERES TEFAE

FLOHIC

WHO BRI A F T4 T 192 FORERCRBNT, MEBORBESBREL, ToORPEE
ELBTbh7h SENL 0 FHOREBRELE LTEREIIHEOH A F5 4 L AR ERTS
Jliigot, AGEMETIIZOIPE, 14-OFFY UTFIFFHy), =sune R o
(LT ECH) BXUNFHIunorFIny (LUF HCBDIZ W TOEMEREZERNE L. 0
RICEDSWNTHA FTA AMEORBETO OO F¥ 2 X v MNER L=, L FICNADER 35
FERELTRL, FE=aAY FORIURE BEEESRSICERTA R4 0E) BIEAERO 1.
2BLU3 LTE,

1. DAFHY

1.1 B - o340 - (K3 - it
CEXTAIBEEEPLERICRIR SR, Ty N THE 1,000 mgkg TH 95 %EL AR XA,
B oIE 35 BT 3 %AARIR SN, £, Ty FTREEASH L CRIREALA, b FTik
WINEIE DD, MREN T4 F T 3k, iF, &, M. M. KB, BRICES O/ LE, 13
& Ao EiEB-hydroxyethoxyacetic acid iZfAE#f&h, RPICHkt S5, KRB CHEtIZE S, H5H
BEERD LAMPRIT -0 LB 25, Ty FTIRiv. #857T 30 mykg 282 5 LAH
P3AF0 L, o FHREETIE 100 pg/ml TEEMIT 5, (E F TIXPBPK €7 /AL Y Km =3 mg/L. Vmax = 6.35
mg/kg/hr)

1. 2 —pEH

s

B LDso i3~ 7 AT 5,900 mghkg, 7 v b T 5,400 75 7,300 mgkg, EAE v kT 3,300 56 4,000
mg/kg, VY F T 2,000 mghkg THD, BMALCs 1377 A T37gm’, T v b T 46 gm’, BA LDy 1%
VY XT 7,600megkg THD, EREMORFEEL L TOELRERFKEL LT, SR FODiEms
BFRomE., B, . TBIUBIRENED LN,

HEENE
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5o hBLU~Y Z~0 67 B 7,230 B XU 9,812 mg/hkg/day DRED S THIETLH A Hiv, B
AR CIRFB L OCBOMBERZ EAEREShE, 11 BROZ v b~ORO&RE TR, 1,000
mg/kg/day CRTIRICHHXTE R OEM L BEEErBE N,

RHEME
5. b 716 ARIMAR S TIL, 10,000 ppm B THEERMOMB), EFROKT, SKBOBDI S

R4, 1,000 ppm Bl LTk, BRAE B L AFMRIEMER & OITHEIRESE ) BlE S, NOAEL i3
100 ppm (E; 9.6 mg/kg/day, #f; 19 mg/kg/day) T -7, 7 bD 104 Wk IR 5 Tix, BED 200 ppm
(16-21 mg/kg/day)BED> b AFIRICEMEOBREOBMABRBR SNz, LL, 7y b0 2 FR(7 hriday, 5
day/week). 400 mg/m’ (105 mg/kg/day) B ABRE TIIMEIIBER S high -7,

1. 3 &R - REEHE

258, 516 L 7-i3 1,033 mg/keg/day DA FH % 7 v bOIHR 5-14 HICHBIEORS Lo & 25,
1,033 mg/kg/day TR S S OEIET v F OFEERA N 4 bivl, 1,033 mgkg/day ETORE T
BROAEEERR L USEREORBFEICHSOREITRY b b o 7223, 1,033 mgke/day Thill
BEORTRIUVHESHOLEBESMRINE, TNLHOBEND, EEREALFIED NOAEL 12
516 mg/kg/day & 725,

1. 4 ERRY

U Y IRBIEHEAOFECED LT, KBEOBERABE TS L3R, PAERTH
e R Y 74— TCEREM AT X A o0, RBIEE LA =T VREET CHO #igicds
WL ik @ AT o b T MBS E S h A b o0, REKRFEIIFHE L~/ BALB/AT3
WM TR T EERF S LS L VS BENH T, 7 v MEOKR G TIFMRIC DNA 882 4
L=, DNA ~OEBEBOBSIBHENL -, vV ARHONMIOBERII- 7 ADFRFKICL o
CRABRERIC R M b, BANCREFRN LBV L AFEEBRIEOTREENRE S 1,

1. 5 S£HAHE

5o b~D 104 BEIOHAR ST, PHE (81 mgke/day) M EORICHFMIRMES (BRIER LT
) OBMAHRGREZ END, BNHEETORENAMED NOAEL (MEMR (16 mykg/day) 725,
. S5y h~OEHABEERSARS T, FFEEUSC OB PRIE, BT THRAEME, FLIRBRHERIE.
BISIEER PORERML, < 7 A~OBEARRIMSKARS TLITESORESEM LT, 26,
5 h~OBRER OB ETHERAE, < U A~OEERNTRS I L OR BB THi, KEREDORR
AEREL,

1. 6 EF~OER

EME (50 ppm BAE) OWAH D WVIREREICL 0, MBHECITRG L UBREEZ S S 2D
T LRAENT VWS, —F., KEE (0.006~17ppm) DYFHFH LT+ AL 20 HFLL EIZHES
THXBE SN TV D LEEIND 2 90 3k — FMRETIE, VA X T RE L ERERSHEA DR
AR ECERCHBEBREED bR TWARWY, i, Fre—2IiIZ8iF5 19,000 flOoVAF3 %
5 THRICHEE L TV MO 2EFMRET, FRBAOAEERBEROEME ST HERH

—442—



DU VAFH L OEERNPRERCMOREAMEIT SRBRIIAHATH S,

1. 7 HAFESAU{E

CAXY IR IUREEEY. S0, BRARTHIENE. B8, WRCLEELERTS, L
2L, BFRETIARLERABELNTE LT, IARC Tkt Moxt LTRBAOTEEM R H 2
Group 2B {Z/ L T3,

BTS2, ZEBICEPAMETR LI b, BIICREBADY R 71220 TEBS R
EE7AEROTEHELE, ROEREOBVBIEES & IFEEIC VT, AREREESLTO
10° DAEFERDSAY A2 231 &R T REARPOBEIL 54 8LV 88 pg/l L 725, —F. (SR BBE
Titk P TEREFUSEBR LRV EREL, TDIEZER L, EEESEEETIZS v MOk
B> NOAEL 9.6 mg/kg/day 75 RREFEFREL 100 % FAV T TDI 28 96 pg/kg/day. FEESMISIE DR AT
7 v+ DOEAGRERD NOAEL 16 mg/kg/day 5> b RRERMAE 100 12 2 CIEEREEM SR Aot LT
AHEFEREL 10 Z BT TDI 23 16 png/kg/day & 725, ZOEWF OEEEMIEEICES < TD ICES
R O%EERTHE, 48pgl &5,
2ODERSTEHEZHOTHLONRIE 4 BL VT 48 pug/L ASEEI LA ETHEZ E2b  Fhb%
OIS0 pug/L BHA K74 EE LTIHBEITHL EEZLNS,

2. ITEsnOERYY (ECH)

2. 1 BN - RU-

ECH i3H{LE . KBRS LUHHLERSICRIREN S, mdh 6 Ol Hi#V, <17 27 ECH 200
mgkg ZHEAR G LA, ECH O AR EE(Cou)id 0.5 pg/mL. £ OFERRA(T.O § 58 &
UMl FHB(14) 135 5 Tho7e i, DR a-chlorohydrin 0 Cpay i3 84 pg/mL. Toge 13 10 4335
L Ot 63 43 Td - =, ECH iZ epoxide hydratase i~ & ¥ a-chlorohydrin & 725 23, Z huAsfR kit
NHENGIET v M ECH6-10 mghkg TRORE L7124 2R TE%E 472 < . & 5L
NTZERLRR & LT R S 2 816(18-38 W)23% v, ¥/~ ECH RfHE TS/ % F4 8
L. ZRBMAKRDIBEN AT A U REEERY, BIZ N-TEFA(LINE AL Y — L
ELTRPHHE SN DEIETE 72 BRI T 40-50 % & 2028, FbHEilt (3-4 %) 12b7eu,

2. 2 —pEH
SHEEMN
ECH atiRB I X DBt 2R L, BIEE L H D, Ty FELIU=YROEDICL S LDy it
90 725 260 mg/kg T, FEEIIHEPER~DEBI- L 5,
HEE
7y h®O 10 A0 12 BAMORNRE TIIREMG & BT E, Bkl FFEERRM., ik
oD | HiTE OREEE LB ALES R Sh, 90 AMOR DR S TIHBRHEIL 45 mg/ke/day Th 5.

E#EN
7 v b 104 BRIOFE QG TIL, 2 8 LU 10 mg/kg/day TR REE, (REOR. EMmBkoR
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SBIVHEOBERES 2 F o HEEKFENRECEROEMAR LN, TORAED 143
IWMWWQmM@Mr@MmMWﬂmw@ﬂLfbéoRBJUIMm%ﬁ@Eﬁ%l@@T@L
Sic Az, BEEOM LWRENEE L. MoFm s ik, B RDE OILER & HRETH2ENERS]

Bxhi,

2. 3 4£W-REBN

T v h~OEETIT, 25 mgkg/day P EOBERORE TREBTHOEM, 10 B D 25 ppm
b R AR T R Lo BB S » S OFERE OB, EET 21 AR ORI RS ERT
12,5 mg/kg/day B b CHFEBIES XUk 8 — TR D EREVERE SN, 50 mg/kg/day TIT
ABCHEILHRIZE B e v oTn, L L, B X0 TR I OETRRNICH T 288, BT ~
h DR 5 LA AERENC T ABEIIBRE SN2 o T HRE~OMEHIRE &S T, 160
mg/kg/day T v FB LU 7 RIZEHERMED, 120 mg/kg/day T UV AOBRFEE T A0 L,
THODREENL, AREREEFMD LOAEL i 12.5 mgkg/day & 725,

2. 4 R

ECH MR OME Iz L TREE L ST AR REL R Lic, WLEMRTIX, in viro T
ek RE BEFRERTR KL EFRTHREF &R LR, =7 A/MMERTREE TH -7
HI3FEEE Tl DNA 1615, BTF4K, MRz, Bidts . SRBR LA U TRBIETRAE
REZTREFNGERLE, va vl v RO EUBERAERRBRTRERRELZT L, DNA
MWL FERE L,

2. 5 #HMAH

5w ke~ 81 AR OHAIZE ST, THE (39 mgkg/day) SA EOHICATEIES (ALERIER S UHE)
MEAE LT, [BKFE (18 mgkg/day) BEICIIATE LKBEROABA LIV, £, T D 2
EReREEORS GBSE) T, AR 2mgkeday) ULEOBICAMEREERENIREE L. L
FORERLL . EORETORNAMD LOAEL I3 1.43 mgkg/day L 725, 2B, 7 v F~ORK AR
o BIEER (ALEEER L URTLERE BREL, v U A~OETRETRER[FTOHMES LU
ERBEE LT,

2. 6 EF~DOER

SpEt Ll LT, RERFOIBERED b, HEKPEBREMERLFIEE T LMD
NTW5, Case study i L HTE T2, 8% 2 £ E THROBEBA~OEENER>TNDH T L5, #
Eah T3,

FELE T L DA T, DERBOMMA, BMRORER L EOERBEREIZEHEINT
WA, ERII—EETE P TCORBAMZ OV THERIZE LA TV, BiISACH LT, #23
MY AR BBICFERBEINIBELH B, L LEED 7P RA h T~ o B X DR T,
R samam s o Q ik iz DNA fAINESREHI N TV S,

AREEMICEET A BEIRE T L A TE Tl ECH BB I X AR oA E L ULZHT D
BEEIIFED LTV,
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2. 7 BRHIAFSA 8

ECH O ERBEIRETREME L PRAREE CHA, T/t ROBES CIEMEOEE» % ARE
TIRRERTHRSAZERE L, BESMEE invito BXWinvive & & B THED, 7L, &%
%E@%%ﬂ%~btﬁ%ﬁ%6nrw&womm:fmthuﬁtf%ﬁbwﬁﬁﬁobéam@
ZAITHERLTHD, )

—FH, BOERTHLRABRETLY v M OB TICEERR O, AMEMED LOAEL I 12.5
mgkg/day THB, LonL, ZOBERIET v FTOETREST Y AB LU H X CIIERD LT
TRV, o T, I F~DOEBII VTN T AN,

ECH MBEHN2ET2RVPAMEATHIN, ZOE\VIIEE & S OB B CIEEASE L
TWDH I kb, MELERMET L EEATLZ LILEY TRV, 220, 59 NOEHB5RR
7> LOAEL 1.43 mg/kg/day (ZFfEEFAEK 10,000 (@2, B4 T 100, NOAEL »{%1> ¥ 2 LOAEL %
RWZZ &T 10, AIBEENAER LI LI/ LT 10} £V, TDIIL 0.143 pgke/day &A%, =
nu%%ﬁm%%ﬁ%¢5bﬁiﬁﬁ4F?%Vﬁﬁ&ﬂ@Lk&éo%%%ﬁﬁ%mﬁmmmﬁ
DA—F—THDH, BMEKFOBREIIALEMT IR TO ECH 2 B8BBA2EDB - izt »T
FliRcE 5, ‘

3. A4 HnoJavr (HCBD)

3. 1 RN - 57 - A8 - Bt

HCBD [3i#{LE 2 L HBHIA B ICBI SN BT O 7 F 4 ek L 20 BRI S 3 28,
% ATHRR X, BIFRR A U2 SEPHEE S 1L BIE(50-70 %M EV, Z 42 F4 kit
MAKZEEN L AT A U EREPCBD-Cys) E7%20, SLIINTEFALINRE AL Y — L8
(PCBD-Nac)% & 720, —#(7-11 %)iZRPPM I N5, T b, <7212 HCBD 50 mgkg LLF TR
RS LB 72 BEE T 80 %I AR X5 2%, 4910 %l MIZ 7845, PCBD-Cys 23%
BROB-lyase THARGBENTETIRETHAYTF AT U RBSTHE LBIEELE -4+ L &
Z BN TWD, £7, PCBD-Nac 27 2V —5 P 450 TREPINTTE S HEFH PCBD-Nac

sulfoxide b BEZ T TEELI LN TS,

3. 2 —mEH

aHEEH
B0 LDsg i3 7 +O#ET 200 ~ 400 mg/kg, HET 504 ~ 667 mg/kg Th A, BOB L UBEENE 5D

L OBBOBMEROEM, MEREFEROBM, BREEOER, REBSEORL. GEOR .
12T v MIHED I FTRRIT/NERLAERESFBD bz, 74 F DER LDy 12 0.72 mLkg (8 hr )
THEASMLORIGEOBENE - - 77,

HHIEMN
7 v PO 13 BEERE O RS T, BROMMERS D 63 3500156 mpkg BETHRML,
MED 2.5,6.3 B8 KT 15.6 mg/kg BE L BED 6.3 3 X U0 15.6 mg/kg BE TN IRMIE O M:  FEREE SR

FFEEHIROMREFEEE OB MAEE S h .,
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EHES
?ybwzﬁﬁﬁuﬁﬁﬁm\m@xm@@mwvﬁﬁwmﬂﬁiwﬁﬁﬁiﬁ%ML\2ﬁ;ﬁ
mn@@@wTﬁﬁﬁﬁwﬁ%ﬁk%ﬁ®ﬁﬁ%®ﬁﬁﬂﬁﬁéﬂ\MMHJiOzmym@wf%

Eo¥ folt

3. 3 &h-REEE

ﬁﬁ?yF@ER%OOE#BE@%%&TO&ZOitﬁﬂmgmwwﬁﬁﬂ&%bt&:5§§
R l- w3 A R S d o 7055, 2.0 mg/kg/day L b THEBORER X EEREOR) ., R
5 o FMERIOREERFHELSBREIN, T v b OASHIRT 4 W5 RO 18 s E TRE®RE L
L =4, 1,500 ppm TIXEEREMIZGE LN T, 150 ppm TIRIEOEERMNIHEAA N, HRT
y%m@&@?m,wmy%mw@E%W&%fﬁﬁﬁ%@ﬁﬁtﬁﬁﬁan\wwmivwwxﬁ
ﬁfﬁ%ﬁ%ﬁma&n&motﬁ\wpmaf%EWEﬁFﬁﬁﬁénto:n%mﬁ%m%\i
Fi 38 4 354 D NOAEL 1 0.2 mg/kg/day & 725,

3. 4 ERRH

HCBD iX# /L€ X T #i% AV EREALERRR Tl RBEE 22 TERFE 2R Lic, TH
ShERHmLEREMSRLE, LhL, ERFEMHEZ FSRVEKRb DT RIEZEARERFER T
it RMEZITARVEFTL VRECRREROERFBEI AL, Vo 7 g 7S DM TR
WL RRBR CRERLEREFER Lo, CHO MRS TIHABEME oA ED LT, Ak
ufa ARSI N BB LIS, REAREEFR SR,

3. 5 #HMAE

S5y b~ 2 EMOBAIR S T, SRR (20 mgky/day) BiCBREERES (RES L URE) 5
S8 L=, AR (2 mgkg/day) BELLFICIBEBIIRHLNRN-I b, ARG TOE
#5AAED NOAEL 1 2 mg/kgiday & 725, 1235, T v h~ORARETEREBAZRELIZH, < U
A~OEENES 7 2R ERA TR E LB ORB AR BN L2227,

3. 6 EF~DOEER

bRz LTi. RBESHEERLABEER TV,

REBOIT 4 ERIRE S - BEEFEOWNE TR, SMELUHRE, MERKE, kB
DB WREE N EE XN TUV A, Z OFE Tk, HCDB M LA IRE b IFARICRT TV H 729,
HCDB IR & {FEEW L ORRBEKIITHTSH D,

FAERY7: T84 1. HCDB IR & JEH B0 B RBMEABO T, F7o, HCDB £EKE
FEOEL T, REARTORBEMEORMATD LN TVS 23, EEHIR & ORI IAHBEBIR
FEERD BTV,

3. 7 HAFZ(4&

HCBD 3 EHOE N ERIC & 0 BIEBMSET 5. HCDB OMBFMEIIBNE & IR OEH ORR
R DHH. FEORBHORGEEIIBETH D, JARC THE MMIXf LCENBAMEND D LT
&2 Group 3 & LTWVW5, {ERETITAM - BAEFEIR BAILT UV,
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HCDB ORBLFEMRBUERNONA FF 4 AMEOBHIZ TDI AR LENTHD EELLLS,
HFEEZEEEFEC OV, 7y PORMBHBRSHABREBIUT v NOABKBR COBERENL O
NOAEL 0.2 mg/kg/day 2> HHEZE, {BEZEDOTHEEMREL 100 2 V>, TDI X 2 pgkg/day & %5, —H.
BREEERCOVTIE, 7y PORMBHARERRCBIEEOREIZES< NOAEL 2 mg/kg/day
o, THREEFREZEZE, EEZEO 100 1T, BRAOREMIEE RS OBEEME1 D 10 &
BRL, #8 1,000 # AT TDI X 2 ughkgiday & 723, Lo T, H4 FF4 AEIX - O TDIIC
10 %D 7EEBALT6ougl 725,

4. EXE

RIEIDH A R 5 A AGREE, HBHEE VL 2DODBFIIHEL, ZHEIICEMRELSER L -
PHEEDOER LT A BT A A RICHOWTETRES NI, OB, BRAMESEICETDH0 3R,
TRbL, TDIEERWTHA FoA4 V23R T 286 0FRRESRE (UF) © 101, RERSS
PETIMA 72 DFME S R ONZZV NAOEL 1Z8f L TAW LR TV, FlziE, BAAMRER 2 YOS
AR TIHMBEIER A IS\ /2 NOAEL X mg/kg/day &, FEBHERZ 12550 T NOAEL Y me/ke/day
PEF LIz & &, NOAEL X mg/kg/day 23R AOBRMEEL ER L~ FREEMSE 10 28 H LT TDI
FHELTWe, £, RABRBTHMESRERTIL00, ROERCIHIEEORENLVEET
6% O NOAEL \Z BB A DRI L B L= TRERFE 102BA L CIDIZFHA L T vie, LaL,
JECFA (Joint FAO/WHO Expert Committee on Food Additives), JMPR (Joint FAQO/WHO Meeting of
Pesticide Residue), € DO EFMERS%E Tid TDI S OEEHAEHT AT, BREADERME
EEUICAREESRE 1013, BIBHEHREICE- SV NOAEL It B A aANTWaA, 22T, 2 E®O TDI
FHEIIBLTH, BE-RICAVLGRTWAEREDFIETIT -,

UATY o OEERHEILT TIOER 10 FEOMARE CIT408, ELEFOROBERLAEL,
HARTA MNEOFEEEIT o7, PAX T OBEEREZHVEEZ R, ARILTDIETEM S H
HELAHATHDIN BB ICIEFELFRE LI 00 BEEERPAMEOEHEFE L, # - T,
TDNELEBA D R 7T NAOMFEZCTET L., FORKE., EREERTICHT 5 TDI X
96 pg/kg/day, MEBMERZIZNTT 5 TDI L 16 pghkg/day E720 . HA F T4 AEEVFHO TDI 555
ABug/l L72%, —H, 107 DREBAY A7 TORBAKTORES SIEEREREAEIC >V TEHESET
FATEETD &, BROEVES S4pg/l L7ed, RELT, BESERIERLED e, %
TaIDZS0pgl VA FZ7A VREEE Lz, ZOBERESTOBMEEELERL-OTHY .
HERETHDLEX LRD,

ECHIZOWTH, BB r T T2RNAMETHLIN, BRAZFORYOBRESN TA LS
ZEenh, ERICIEHABREEMEICESCRBBALBLONS, RIEIOTA F54 L fEREIIY T
. 25 LB RIRR, S TDHEBEE & SN, SEORETH I - 28 EBRT - 213k <
HIE D TDL (EDERBBEITH D LYW Lz, FLWEZBREOGE 48N L7725, b F TOIRMRA
HEIZOVTHBICHR TE DT B LR TV, 723, TDI FEOKR IR L7 R =E 5
10,000 THDHZ &, EBNRERBREAVA RI A VEZRES LEBZ MG, ZOHA RS54
EE2EELTHILEIBOTHILELLNA,

HCBD iZ2\WT b, BIRILAREIZT A R T 1 AEFEICED 58 LWESIEZV, HCBD O#{EE
OWTET LLBMAELNATHWARVDE, 7y MOREABETOMEERR OB &, 2 BRR
PABRTTuE—2a SERBRONAEZ LS, TDIEZRAVAONENTHL EEL N5,
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AE > TDI M IS MERE I E-5< TD L, BEEFR LUEMEEES byt 2 pgke/day
3. BEREICES< TDI bR 2ugke/day 720, HA K7 AMERILT6pg/l & pot, O
EIRRED 0.6 pg/L ICHAT 0 FHVVETH D, ZIHERERETHD R REICE DL
NOAEL %5 TDI % 7584 3 B R B A DRI S £/ L - FIREREK 10 28M Lo fERT
3. = OTEETEECASRNNOSFTHRAV LR TWA D &b, BRRTIIEBRAICST
ANRLNAFETHD EEbND,

Bigi AEORBN A T A VERESAMIZET S TDI OFBELHIE & K> TWD I M
bH., ZhRZFARLNDDTh, MOBENMEEMBEOFMEE bHE—TI2LERH DS, b L.
AN BRANO THIE, FIEBIERZ D NOAEL (2555 A ORERRIEER £ U= FHEERE 10
PERALT. UAXH L OBAEE 7% TD19.6 pg/kg/day 25 30 pg/L, HCBD DFE L 0.6 pg/l et
85, ‘

Bk CER12£HK)
| EHERRE. SR —. TIBKEE. SR, ILE R, SHEER, BT, BA)IE-— (2001) &

AATATE FORABLIUBAREIC L A5H L AEKIZRYT 5 R OFME. KERIEFEDEE,
24(5), 308-3186.

—448—



<FTEH> 1,4-Dioxane
4. - Kinetics and metabolism in laboratory animals and humans

1,4-Dioxane is well absorbed via oral and inhalation routes. In rats, greater than 95 % is
taken up from the gastrointestinal tract following administration up to 1,000 mg/kg BW (Young et al.,
1977 & 1978). Complete absorption was indicated in rats with inhalation compared to a maximum
of 80 % in humans following exposure to 50 ppm (180 mg/m’) for 6 hr. Uptake (on a mg/kg BW
basis) is approximately 5-8 times greater in rats than humans.

No data are available for dermal uptake for 1,4-dioxane in humans, although around 3 %
of applied 1,4-dioxane was absorbed over a 24 hr period in non-human primates under non-occluded
conditions (Marzulli et al., 1981). /n vitro human skin studies indicate that 3.2 % of an applied
dose passes through excised skin with occlusion and 0.3 % under non-occluded conditions. The
high volatility of 1 ,4-di0xané is likely to account for these differences (ECETQC, 1983).

Animal studies have shown that 1,4-dioxane is distributed to the blood, liver, kidney,
spleen, lung, colon and skeletal muscle with selective uptake in liver and kidney (DeRosa et al.,
1996; Mikheev et al,, 1990). Covalent binding was found to be significantly higher in the liver,
spleen and colon than in other tissues. Physiologically-based pharmacokinetic (PBPK) modeling
by Reitz et al. (1990) predicted that the AUC-liver values for humans would be lower than those for
rats or mice continuously exposed to low concentrations of 1,4-dioxane in air or water, Metabolic
rate constants developed for rats in a PBPK model were K;,=29.4 mg/L and V. = 13.7 mg/kg
BW/hr (Reitz et al., 1990). Those for humans were K,,=3.0 mg/L and V., = 6.35 mg/kg BW/hr.

The main metabolite in animals and humans is B-hydroxyethoxyacetic acid (HEAA).
Other metabolites determined in animal studies include 1,4-dioxan-2-one,
B-hydroxyethoxyacetaldehyde, diethylene glycol, oxalic acids and CO,. Unchanged 1.4-dioxane is
excreted in the urine and expired air {DeRosa et al., 1996).

Young et al. (1978) demonstrated the pharmacokinetics of 1,4-dioxane in rats to be dose
dependent. Oral doses of 10, 100 and 1000 mg/kg BW ['*C]-1,4-dioxane to rats resulted in around
99, 85 and 75 % of radiolabeled metabolites in urine and around 0.5, 5 and 25 % in expired air as
1,4-dioxane, respectively. Excretion in feces (1-2 %) and expired CO, (2-3 %) were not affected by
the dosage.  With low oral or intravenous doses of 3 and 10 mg/kg BW, elimination of 1,4-dioxane
from plasma was linear with a half-life of 1.1 hr, whereas above 30 mg/kg BW, plasma clearance
was characterized by non-linear kinetics. Because pulmonary and renal clearance rates were not
significantly different between low and high doses, saturation is thought to be associated with
biotransformation rather than elimination. The authors estimated that metabolism of 1,4-dioxane in

rats is saturated at plasma levels above 100 mg/mL.
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Inhalation exposure of rats to 50 ppm 1,4-dioxane for 6 hr resulted in around 99 % being
excreted as HEAA (Young et al., 1977). At the end of the exposure, the elimination half-life of
1,4-dioxane from plasma was 59 min. The excretion half-life of HEAA was 2.7 hr and its renal
clearance was 121 mL/min. Renal clearance of 1,4-dioxane was 0.34 mIL/min, compared with a
metabolic clearance of 75 mi/min.  Steady state plasma levels on inhalation at 50 ppm were similar
in humans and rats with levels of 10 mg/mL and 7.3 mg/mL respectively. Simulation of repeated
daily exposure to 50 ppm for 8 hr/day indicated that 1,4-dioxane would never accumulate to

concentrations above those attained after a single 8 hr exposure.

In summary, 1,4-dioxane is rapidly absorbed and metabolized, and does not accumulate in

the body, but the metabolism to HEAA is dose-dependent, becoming saturated at high doses.

5. Effects on laboratory animals and in vifro test systems

51 Acute exposure

Oral LDsg values are in the range of 5,400 to 7,300 mg/kg BW in rats, 5,900 mg/kg BW in
mice, from 3,300 to 4,000 mg/kg BW in guinea pigs and 2,000 mg/kg BW in rabbits (DeRosa et al.,
1996). LCso on inhalation for 2 hr was found to be 46 g/m” in rats and 37 g/m” in mice (RTECS,
2000). Dermal LDsp in rabbits was 7,600 mg/kg BW, although there were no equivalent
toxicological effects in Wistar rats treated the 8,300 mg/kg BW (DeRosa et al., 1996). The main
acute effects at near Jethal doses in experimental animals (rats, mice, guinea pigs, rabbits or dogs})

are CNS depression (narcosis etc.) and severe gastric, pulmonary, hepatic and renal lesions (DeRosa

et al., 1996).
52 Short-term exposure

Administration of 50,000 ppm 1,4-dioxane (equivalent to 7,230 and 9,812 mg/kg BW/day
in rats and mice, respectively) in drinking water for 67 days resulted in death of both rats and mice
(Fairley et al, 1934). Histological examination of surviving animals revealed severe hepatic and
renal lesions (cellular degeneration etc.). Male SD rats administered 0, 10, or 1,000 mg/kg BW/day
1,4-dioxane in drinking water for 11 weeks (Stott et al., 1981) demonstrated increased relative liver

weight and a minimal degree of liver lesion at 1,000 mg/kg BW/day, but not at 10 mg/kg BW/day.

53 Long-term exposure

Sherman rats of both sexes received 100, 1,000 or 10,000 ppm 1,4-dioxane in their
drinking water for 716 days (Kociba et al., 1974).  The 10,000 ppm group exhibited decrease in
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body weight gain, survival rate and water consumption. Other histopathological data for animals
receiving 1,000 and 10,000 ppm pointed to renal tubular epithelial and hepatocellular degeneration
and necrosis. The NOAEL was 100 ppm (male; 9.6 mg/kg BW/day, female; 19 mg/kg BW/day).
In F344/DuCij rats receiving 200, 1,000 or 5,000 ppm in drinking water for 104 weeks, slight
increase of liver spongiosis hepatis was detected at 200 ppm (equivalent to 16-21 mg’kg BW/day) in
males (Yamazaki et al., 1994).

In Wistar rats inhaling 400 mg/m’ (equivalent to 105 mg/kg BW/day) of 1,4-dioxane
vapor for 2 years (7 hr/day, 5 day/weck), no changes related to the chemical exposure were evident

on microscopic examination (Torkelson et al. 1974).
5.4 Reproductive toxicity, embryotoxicity, and teratogenicity

SD rats were given 1,4-dioxane at 0.25, 0.5, or 1.0 mL/kg BW/day (258, 516, or 1,033
mg/kg BW/day) by gavage on days 5-14 of pregnancy (sperm = day 0) (Giavini et al., 1985).
Maternal toxicity, as evidenced by reduced food consumption during the administration period, was
observed at 1.0 mL/kg BW/day. No adverse effects on numbers of implantations, live fetuses, or
post-implantation loss and on incidence of fetuses with malformations were detected. Decreased
weight of fetuses and delayed ossification of the sternebrae occurred at 1.0 mI/kg BW/day. These
findings indicate that the NOAEL for reproductive and developmental toxiéity is 516 mg/kg BW/day

based on the decreases in maternal food consumption and fetal weight and delayed ossification.

5.5 Mutagericity and related end-points

1,4-Dioxane, with or without metabolic activation, did not induce differential DNA repair in
Escherichia coli K-12 uviB/recA (Hellmér & Bolcesfoldi, 1992) and was not mutagenic in
Salmonella typhimurium (Stott et al., 1981; Haworth et al., 1983; Khudoley, 1987) or in L5178Y
mouse lymphoma cells (McGregor et al., 1991).  In Chinese hamster ovary (CHO) cells, it did not
produce chromosomal aberrations, aithough it did cause a slight increase in sister chromatid
exchange in the absence of metabolic activation (Galloway et al., 1987). It has also been reported
to cause morphological transformation of BALB/c 3T3 mouse cells (Sheu et al., 1988).

Oral administration of 1,4-dioxane to rats caused DNA strand breaks in liver cells (Kitchin

& Brown, 1990). However, no covalent DNA binding was detected in rat liver (Stott et al., 1981).
No induction of unscheduled DNA synthesis was observed in rat hepatocytes after either in vivo
treatment or in vifro cell treatment with 1,4-dioxane, even when the animals has previously been
exposed to 10,000 ppm 1,4-dioxane for 1 week (Goldsworthy et al., 1991).  In the same study, no

induction of unscheduled DNA synthesis in rat nasal epithelial cells was observed (Goldsworthy et
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al., 1991).

Of three studies on the induction of bone-marrow micronuclei, one was negative with male
C57BL/6 and CBA mice (Tinwell & Ashby, 1994) and one was inconclusive with B6C3F1 males
(McFee et al., 1994), while the third gave a clear positive result for male and female C57BL/6 mice
and a negative result for male BALB/c mice (Mirkova, 1994), suggesting overall possible weak,

strain-specific clastogenic activity.
5.6 Carcinogenicity

In the long;term drinking water study in rats conducted by Kociba et al. (1974),
hepatocellular carcinomas, cholangiomas and nasal squamous cell carcinomas were only observed in
the 10,000 ppm group. The NOAEL for carcinogenicity in this study was 1,000 ppm (male; 94
mg/kg BW/day, female; 148 mg/kg BW/day).

Osborne-Mendel rats and mice were administered 1,4-dioxane in their drinking water for
110 and 90 weeks, respectively (NCI, 1978). The doses in the rat study were equivalent to 0, 240,
or 530 mg/kg BW/day for males and 0, 350, or 640 mg/kg BW/day for females. Incidences of
nasal cavity squamous cell carcinomas were significantly increased in male rats (0/33, 12/25 and
16/33 in the control, Jow-dose and high-dose groups) and in female rats (0/34, 10/35 and 8/35 in the
control, low-dose and high-dose groups). Treated females also demonstrated a statistically
significant elevation of liver adenomas in a dose-dependent manner.  In the mouse study, the
administered doses were equivalent to 0, 720, or 830 mg/kg BW/day for males and 0, 380, or 860
mg/kg BW/day for females. Increased combined incidences of liver carcinomas and adenomas
were observed dose-dependently in males (2/49, 18/50 and 24/47 in the control, low-dose and
high-dose groups) and in females (0/50, 12/48 and 29/37 in the control, low-dose and
high-dose groups).

Crj: BDF1 mice of both sexes administered 1,4-dioxane at 500, 2,000 or 8,000 ppm in
drinking water for 104 weeks showed increased incidences of combined hepatocellular adenomas
and carcinomas; 22/50, 36/50, 45/50 and 44/50 in the control, low-dose, mid-dose and high-dose
groups for males; 4/50, 36/50, 50/50 and 47/50 for females (Yamazaki et al., 1994). One nasal
cavity tumour occurred in a high-dose female. Thus a NOAEL for hepatocellular tumours could
not be driven. The LOAEL for all tumors was 500 ppm (66-77 mg/kg BW/day).

F344/ DuCrj rats of both sexes administered 1,4-dioxane at 200, 1,000 or 5,000 ppm in
drinking water for 104 weeks showed increased incidences of combined hepatocellular adenomas
and carcinomas; 0/50, 2/50, 4/50 and 38/50 in the control, low-dose, mid-dose and high-dose groups
for males; 1/50, 0/50, 5/50 and 48/50 for females (Yamazaki et al., 1994). Peritoneal

mesotheliomas, subcutaneous fibromas, mammary fibroadenomas, nasal cavity tumours and
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