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PART A. Overall Summary of 2-Methoxyethanol, 2-Ethoxyethanol,
2-Propoxyethanol and 2-Butoxyethanl and their Acetates
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DTOIZHWONTE 722, U A 7RI L CEEMICHW S TIEW R0,

2. MEOHEAE & UVHEM - EFHHE
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Table 1 (2427~ L 72,

Table 1: Physicochemical characteristics of 2-alkoxyethanols.

Relative Octanol-water

Relative vapour partition

Boiling Melting density (water Solubility in Vapour density (air = coefficient

Alkoxyethanol point (*C) point [°C) =1) water pressure (Pa) 1) (log Kow)
2-Methoxyethanol 125 -85 0.96 Miscible 1300 at 25 °C 26 077
2-Ethoxyethanol 135 =70 0.93 Miscible Ti10at25°C 31 -0.32
2-Propoxyethanol 149-152 -90 0.91 Miscible 130at25°C 36 0.08
2-Butoxyethanol 17 -75 0.90 Miscible 100 at 20 °C 41 0.83

ENHLOTFMEIX, LT O—y 1t TRT N TE D,
H(CH,),0C,H,0H

FRERHERICBW T nid 1, 2, 3 LLIF4 THY, ZNEN2-A T H ) —)L,
- RF K =) 2T RARFVEH ) —ABLIWN2-T R ) — U IHRHET D,

KEFTORRIR 227 v af v =g ) — VEOREIC OV T, 2 CEBHAL(SD % T
RLTWS, FNEND 2-Thaxs ol ) — ALY OEBAREIZ Wi, REBEAL
FLWVE RN SCE (CICAD) DN END Part ZBRD = L

3. EMIBEIUVEBEDORER

227 Naxvy ) — VT, mF LA XA REMNEEOEKT V3 — L&) e fil
BEDIFE T CRIS S W5, B OERN TRICEVAEIND, BONDIRAEEY
X, B/ =FLy, YxFLy, NIZFLUYBLOERZ Y a—Lrz—F U bEME S
Fy SISHE DNV RS TR DMORT A= IZL>T, 2D OEIEIIENT 5,
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B DK ThH D Z b, FEMICAEERICIRESND, 2-7/vaF o ) —LPH
X, FEAEDEE, AEBGSCHBERG CHER SN BOTH LN, Zhb (b FWE
PHBEERLCHEASNL T L5, HEEDNBEINLIZ L HLEIVED, HEES—
FREEMMNBREEPICAFET D 2-T A ax v ) —VEHIREIND Z B HNDH N,
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EnwEEzx b5,

4. ERFVWE IV E FTORRNERE - KO LE
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ERHLMNIZ o TV B,

b0 227 vaka ) = AEMOMRFEHTIE. F& LT, T a—BkRERIC
FOFEETHL 2-7vaxo 7 N T AT e MEeEMIZE LS, ST T T e Rk
KFERER I L0 HODIIHIET D 2-T b a X UFER AR S D OGRS BES- LTnWd, o
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-7k UEERRIL., —ERIEFE DK, FU T ERA LD O A bENZY LT,
SO T ERFE~ERB EIND, 2-T v axr oy ) —VEHOFE -~ ORPHRKE TIX, 2
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INERSIND, EHEOICMBE LS LD 77 BIaGEZ=Z0=0 352 L bild
0D, 2-7vaxvm g ) — VO FEBELRPEHREKIT, 2-7 0 3 2 UFERICE S
TRFIZHEND DO TH D, & MZOWTE, 2-7 hF =X/ — 0 dhie h oFIET
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R, FRIREST . WA d K ORREIZ B 5% < O A ER 3 B 8 (PBPK) E 7 /L 28, 2-4
v =Z /)=, 222 hF ¥ ) —VEBILN2-7 hFH v H ) — /LI OWNTERE I
THEY, b7V a— Lz 27 UbEME O ORI OERNLFR AR EoIRICES
T ARGEALHES - TSN TS, ZRHDOETAEFHLT, &5EEGRKIZON
TOT =X ZRIORBIZIMT LT . HIBWRICEIT 57 — % ZRI OB FEIZSMT L 7=
DTHZENMTONTWDS, ZNHEDT Y a— )L AT ULEY OIS FHME (IR M EK
DR, BT LORAE~ORE) 1L, Homis, T b OXndT 58 (MAA, EAA B
LN 2-7 b UFEEE (BAA) ] OFRAUMEAR CKEEL, AR, JalE. Mmik7e &)k T 2 miREC
Ko TREFMT BN D,

-7 Ay ) — ) VHOERSFE KL, MmO FEET A= AT 7 —FI2 &
DRI RS IL, TNENOBULEWME D=0, Hifg 2-7 /v a T /LT A
FIICHET T =28, 2 b ObEMD TR B 2 [T 5 DICAER TH
50

5. ERBEES LUV in vitro REARADE
5.1 HERSE

AFETHERY FIFTCnWd 4 o0 2-7vaxs ok ) — LB HONWT, FOAaMER D
#)% Table 2 127”77,

2 A RFvH )= - XL )= LBIN 22T M ) — UL, EBREW
(K L CHRE D S ORI E /R, 2-7 hF v =¥ ) —id, AR X O &
HOWE, o 3 {LEMITH_RTESBEEDNREWE D Tho, EREW CRIEIN 2N
BIEORRBET, BiE, A8, NER, SECRETHY ., < ORI TR LN 5 IEFR
FI AR R IR 2 A T TV D Z 2R LT D,
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Table 2: Acute toxicity of 2-alkoxyethanols.

Rabbit

acute

dermal

Rat acute Rat acute LDso

oral LD3 inhalation (mg/kg

(mg/kg body LCg body

Alkoxyethanol weight) (mglms) weight)

2-Methoxyethanol 2460-3400 =>6000 (4 h) 1300

2-Ethoxyethanol 2125-5490 16000 (4 h) 3314-3920
5500-7400
(7-8 h)

2-Propoxyethanol 3100-4400 8500 (4 h) - 900-1300
>9100 (6 h)

2-Butoxyethanol 2500 2200-2400 404-502
(4 h)

LCso, median lethal concentration; LD sy, median lethal dose

22X RFvmH =)L 22 hF VL ) —IZONWTIE, mHAETOBRRICE AN
PEOBEAFERAIIE MR THY . —FH -7 afRFroH /) —)Lb 2.7 b= & ) — )LD
WL, RMLERDOMasstE o Tl L M FBHRRE TH 5, T, B, PE. fikds X
OHEb, FED 2-7vaxv =y ) — /LA O T, mHERERGIZE 2 35ED
BRI E 72 D EME SN TV D, 2-A hF v =X ) — b ~DH AR (50 mg/kg KELL
) Tk, HEEEAETERA~OEEN B L TRODLNTWD, D 2-7raxixmy ) —)u
EEWIZHONTIR, AMEREIZERT 2RIV THEIR T XA — 2 ~DOEBITHRE S
LTV, TRTOREIZBWNTED LD R ENFFICHE SN TN E S NIEAR
B TH 5,

5.2 RIHE LU

ARTERY EFCT0D 4 50 2-Tvax vl ) —LEPIZ DN T, ZORIEMER L0
JEAEVED ER) % Table 3 1289,

DFEDOD/NSW2-Thaxry ) —/UbEW., T772bb 2-A hFv o ) —LEBLO2-
T hRTTH =L, EREWEHOZEEBRICEB W T, RETHEB M AZ R LT
P ChY ., FECIRIZ kT 2 HME %Eﬁwk\bhé -FuRFL B ) — LT,

%»%y%@&%ﬁ24ﬁ%%%n/%fL%Lt I s 2 s L2721 T
HoT=, U XORIZHE F L2 aIidhsE Fm%iﬁmﬂﬁﬁ%mbto}7b#y
=X =L, v FXOKLE Eﬁﬁ%%éﬁt IXEEOREMEERL, U XD

IRIZx LT R S BEORPMEZ R LT,
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Table 3: Irritation and sensitization.

Skin Eye Skin
Alkoxyethanol irritation irritation  sensitization
2-Methoxyethanol No to slight Notan eye Not a skin
irritant sensitizer
2-Ethoxyethanol Slight Slight Not a skin
sensitizer
2-Propoxyethanol  Slight Moderate  Not a skin

to severe  sensitizer

2-Butoxyethanol Severe Moderate  Not a skin
to severe  sensitizer

HEIETE AR (SAR) 73T 2 VT, AR CHRY EIF T 2.7 vafxy >y ) — ks
Wk L OWHE 2-7 L a% s = F L x X7 LR L UYL A OB AN A T 5 KRS %
EMEZFH L7z, ZDET /MKIC K 20 ERIZ. £0b 4 2D 227 vaxi oy ) —)L
{bEW. B 2-7 L ax v o F LT 2T LB L OEE AWM D 2-7 /v =2 % Fi A I
ONT, BETHoTz, Ll 2-7vaxy 7 T AT e R OWL T,
BEIEWE CTh D LRl S Lz, 7272, REW O B EIRIEEIZ DWW CoZ 41, BlULEY
D EMEGHFERICS LTREM EBDILD, 2-A ¥ H /) —)L 2-= hF X
=NV BEWN 22T MR )= VD EFREIEEIZOWTIR, BETHDL LT —F AT S
NTWb, Sb7251EHMIL, Appendix A Z# 5D Z &,

5.3 RIERE

AFRTHRY EFTnWg 2.7 vafxiad ) —bEaik T—H L TR b il 2 mih s
X, MIRFEART A =X DENTHDN, 20X REEBIT, RCEV/INSRyTEDO
EYOGE LIV EHD 2.7 vaxv = ) — L EMOSGE L BT D L BN
FEDGFETHEITHD, 2-7aRF vy ) — AR -7 b XX ) — )L ~DIRFEIC
B 5 ik COFER BT, RMEROWMAZRIT bNDH, —F, EHD 2-7 /1=
Xyl ) —UbA. Thbb 22X v ¥ )= L BI RN 2-T b Xy H ) — )LD
WL, EMBERE~ DR ENRMN TH D Z L 2R T 2 MANE LTS,

2-7 bR L )= OWNTE, MIE~DREN RS IRFEICHRF SN TEBY . Zuds
Z5H<, ARTERY EF T io 2-7 vaxyxy ) —AbEWid, £ oMM D -
FIRINTWLZEDORMTHDL EEDND, 7y MY REHWE 2-7 Moz s )
— ORI AR TIE, MR ~OFE N R bEM AR HBEEECHY . KRV 153
mgm’ (&5 ;1 H 6 B, # 5 H, k& 2 £/ ICBRESEMT » ~, 25T 614
mg/m’ W SH 7o~ 7 A TR M2 A STV 5 (M~ 7 A Tk 308 mg/m’ ICHREE
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SHLHBITHRENRBEINTND), ZOREIT, MEMEICB T, BREZOHK
EEBICEEBEGHE L, 13~14 HEOBRARBROF T, T~ F CTHE SN RBIK
W AR LR B (LOEC) 13, 150 mg/m® TH V| MR (NOAEC) I3, 120 mg/m’ T -
7o He/hEMER (LOAEL) & LCIE, 7 v b & A7 iiafk o8 535 o S - ik
HETHD 70 mg/kg IKE/H & W) ENHE I TV D,

In vitro 4 V72 BEBR ORI S 1, WIIFHED 1 & 72> T B DI E B < iRt
P10 BAA THY . . Ty bROMOERBMIEIL, L FE0 b 27 FRvTH ) —
X2 DEFFRHIITH L TREMA BV LB X BND L ARB SR TS,

-TARFIZH )= ONTIE, T AW EDIZZ LW, IBRERIZ X0 R Bk DEE
MEZDZERPAMITRIN TS, 7y MW 14 BRERARER (RAK) T, 850
mg/m’ L E&2ETeZe50c 1 H 6 Bif, 3 5 HIREE SE72 8 24, Bl ~0 BENE
ST, NOAEC 1, 425 mg/m’ &) Z & ThD, MIE~DEHEIL, RS v b %& 425
~1700 mg/m’ T 1 H 6 B¢, 10 HEIRE SE-EAICHRO LN TV D, IWILIEMEORT A
X, 7> M2 200 mg/kg RE/HLL LA 6 BREEGIRE DS L CORELZTo 72 BRCTHRD
HILTVD,

In vitro REEN ST, 2-FuRF ¥ ) —u, ELICFOEHRRHEM TH D 2-TaRFx v
WEfRlx, 2-7 vy ) — 0 il EEME<, £22-7 o ¥ /) —/L<° BAA
DOEIMIEMIZHT L TIE, B MIT v LD B EESZMEMENZ E BRI TV D,

Ty bEAWEZ 2. hRv s ) — O HR OG5 TIE, 247 mg/ke (KE/A ZHUK
B INTMTAMNREINTIHY ., ZOREIRERIRE | BE»OEEIA TV,
BISRHD T > & FAVT 93 mg/kg (KHE/H % 59 HFEBRHIFR DL L, & 512 372 mgkg (K
F/HT 30 HREBEEZITo7cBRICB VW TH, ~ErEVESC~~ M7 Uy MEDOEA
PBHESNTWVWD, MRFEDT v T, BIRICA~NEDT VUV IENBEINTEY
Winster 7 v b CTid, F/MZ2E) 186 mgkg KE/H Th -7z, MEEE (NOAEL) X 93
mg/kg KE/H EWH Z L TH D,

A XIZ 46~186 mg/kg KE/HD 2-= "X X ) — V2RI F 7N EHNT 13
&L LR B TIE, ~E/r &~ 7 Uy MEOEML D 25 &AM 2
b= EmiE STV D,

W ARRBEIZHONWTIE, 2-= "X o =¥ ) — L OIEsEMEcET A EE T —Z 13, 3EHE
PICFERZENTT VA AN BEEOLDIZROLNA TS, HIRT v F%& 940
mg/m’ T 10 HERE W72 & 2 ARMER T A —Z TR RBD BN 2 L BRRE ST
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WA, 190 mg/m® TIRIMIEICH T 5 BT LA TW W, HIRT v k% 370 mg/m’
ECRESEHOFEBRTY, MKFHNT A —FOEBBEI TN D,

2-A h¥vx & =L TIEK, 7y bEHWE 5 BU EIZhE 28R, 772006
% 0 TIZK 70 mg/kg (RE/H LI EO R T, WA TIE 950 mg/m’ B o i & CIRENT b
TRBRICBWT, ME~OFENREO LN TWD, 7 b 13 #EFHBOKEGIC X 0 gE
L7-3Bh Tl BRI (71 mg/kg RE/A) b L<IZELL EOMAE T, &ifn, A ifERE
DI L OB D BB S, 5, [ARREOHIM T » M AR ARERE ISR R TH,
950 mg/m® LA ED 2-A FF T ) — VIR TIMIEAI ST A — % OB ST
%o 320 mg/m® TiE, HEITHEShTOHARN,

3OO0 2-7vaxveH ) —EEWQ-A N2 ) —) 2-= X H ) — LB X
W 2- T hFvxZ ) —)/WIZOWNWTIE, T—2B+0/6NTEY, 2o 0OmEEEic
LT, =T RET vy PEOBEEZEMENL S TH D, MEITFREOLE XV bIESZMEN G
WZEBHLNERSTND(T—EBHFELNTND 2-AX FF Ty ) —)L 2-= fF =
H)—=NBLOR2-TuaRFrzy ) — BN T),

EFHA, RRICHEMEARES SR D . FEEREMICEE T BRI VT, AR THRY EiFTna
(LFFEOT TS FEOLEY., T7hbb 2- A XX ) —LBIN2-m hFo o ¥ )
— L% LTRSS B W ERRRE TH 5,

2-A N X ) — VDA KERAOEN, K 88 mg/kg IR/ H LI EO FE TOR D%
B, b L<IE 950 mg/m’ LA EORRE TOWAREFEE 9~10 ARS =T v MTBWTH
HINTWD, dEMAERERCIT, KROWEMEM T, 71 mg/ke AEH/H L Lo M &
ERBWOKFEEEZTT-F v b, b LI 950 mg/m® ZEHERICRE SN v MCB
WTHBIEIN TS, 7HF :H‘i%’\@ﬁs: *iﬁﬁ‘él@%ﬁﬁ%b\k%bﬂ\ 95 mg/m’ &
WO RIREE T 13 JERHWR AR S I TCIE S D05, BT RS S
NTEY, —H~vU AL, J&Fﬁﬁﬂﬁ:uﬁi@ﬁf‘ X, 7y PR SEEZENMED o T,

2-= hFx o & ) — VICBI L TIE, RIZARZ: & NTREIR/ N T A —F ~D 23 205 mg/kg
FE/AU EOMET 13 ARSKE G227 vy P TROONTEY , BEROLML
400 mg/kg RE/H UL ETHIZ X TW5H, NOAEL X 109 mgkg (KE/H TH-7=, BID%R
BT > FTIE, B2BNE 13 1 186 mg/kg RE/HLL ETRD LTV D25, 93 mg/kg 1K
H/HTEHEOOLNLTE L, AFHBEAICEL TX, 2-2 b= ) —1d 2.4 b &
TH )= I BBHENMENZ EDRRBINTND, 2-A h¥ X ) — )LORE LR
W2, v U RIET y LD ERAOFEICK L OEZERNMENEL D Th Y gk i
BRCIE. AR TOLREENHRINTWVWD, 4 XTI, 7L TREG 217> 7288
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RERIZBN T, HHEAOFZED 186 mgkg AREH/H THOLNLTWVD, Ty MU X%
WERHRBR O b, BRIZFEREEE TH D EBDbR I, Zh b ORBROF RO
ERIF. BHIAFTERWVIRETH D,

MEMEAEFE SR ~DRBIZOWTIEH TV B<HBFtS Tz na, AR D 2-2 X
TH )R- v R H ) — U K DFEOERTH S,

EIERLCHE LT L LUV OZAEAY, 100 mgkg RE/HLULED 2-X FFv X ) —LEHK
ARG SN v MZBWTHBIEINTE Y, 300 mgkeg (KH/HLLETIE, PR O
LB RS BTV D, NOAEL 13 10 mg/kg KB/ H THh o712, ~ 7 A 1T00% 0 szt
PIERNE D TH D,

-t by ) —VICB L TR, BIERMA~OREN, #oKIZXY 13 #H. 804 mgkg
RE/H L EO®E2%1F7-7 v M2 b NS 1304 mgkg KE/HU Lo 2% -~ D &
THZEINTND

2-TRRFTTE )= AR 2-T hR T ) — VT ONTIE, AR A~OEME A TR A
(358 EHERB ST 7R,

F v F& 1700 mg/m’ O 2-F 0 RF LT H ) — LB EmTeZeKIT 14 MR ARG S RN
FORBRT — X, 2L NT, <~ 7 AITACK 2000 mg/kg K/ H Z icf 5 HE5RHRE O # 5
LIERBROT — 2 BELNTWDEN, HECHEO AT~ DOEEIIZRD LT 7w,

EREME 2-7 "R H ) — VI RERBE ST LIk AR~ DO EREN K
E ST & D BREZR T RIS STV e,

2-7ovaxvxg s — VRICBE LT, IEESEMEICH T A MO E BRI, WiR(EE L
T2 AR ZH ) —ABIN2-Z by ) —LOEE)RCHIBEQ-7 ook ) —
NDOGE) IR ETH D,

50 mg/kg RE/H UL EOFBETORERAZELGIZE Y, & L< I 950 mg/m’ DIEEDZELIC
E0. 222X XV H ) VITIREBR SN2 T v MRV T, MROM EEOMK T8I
INTEL, ctDFETF?O)H;%@@“Giffifﬂﬁﬁk%ﬁ’ﬂ%@ﬂ:%iﬂ&)EMTb\é ~ 7 AR, R~
D% L TRV L 5 TH Y, ¥ FIE, 13 A 320 mg/m’ LA EOBREE & T
RBRBEEGESZ T VI ERH D | Eii“‘rétﬁir%b\é:%z Lbivd,

2-T hF vy ) — VB LTI, 357 mgkg (RHE/H UL EORKE 512 L0 EHIgE %
Ht?ybf\%%®W%E%®ﬁ?ﬁ%éhf%0\*ﬁ\ﬁ@@ﬁﬂﬁ%fi\m7
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> h @ LOAEL (% 205 mg/kg {KH/H, NOAEL IZ 109 mg/kg {K&/H CTH o7z, Z DO
ONTH, I~ AFEZENMEN L D TH D,

AL, ~TAD 2-7 hF ¥ ) — L ~OEMRARERRICB T, HEE R
Tholz, RIE. LRIBFKS X OEBERORIER EFA, 225 PRE 308 mg/m’ GRER
L7 IR E) UL E Tl 2 FEBOREZ 2o~ U RAZBW TSN TV 5, @gr
ABRICBWTIE, LV ERECRARBZEINTLT v FBIXOY Y ADOM G T, FEkORE
MO BTN D, AIE~OEEL, v~ U RTBWTZ OGFTICBLEE S-SR A &
BAETHHEDThoT=LLTOR® Vv a 54520 L),

5.4 ENAM

AKFETEY FIF T3 4 o0 2-Trafxy oy ) — ) UbLEWITOWT, FOFNAET —
A DB A Table 4 1IZR L7T-,

2-T bRy H )= 2T N, BBRAEICONWT T v b~ 22 VW= E#EERIC LD

FIHRFTSNTWD, 2-= hFom ¥ ) —/Da’ob\féi\ MO TN DNDORERTH
TV D, R I L 7-AFJehiak N o LS . AT RE RN AT T E R R AR
2D, 2-A MFvxH ) — R0 2-TaRXFT Tl ) — IO TIE, BRAMICET S
T H IR STV,

27%%/i&/%W%%Pt§@ﬁ%fi 7/h@v?x#wﬂﬁ SN TNDH,

~ 7 A TIEHD A E R (O FFIRIZ 31 5 1S A ECIHE O BT H 2351 5 R bR SLEE
I 0D F& iE 2 D HE NS %OQVKO%@%ﬁ#mbgﬂT%D M7/\°m82%&%
W72V (BB O RS U < I3 EMEE M A E 0O F8E R O ) 72BN S-S5 <) Fr A3 5
nTWn5b,

2-7 ¥y ) — VB L CIRBE R EEEEN T (B IZFEHE DA CICAD @ Part D
%5%@:&):&#%\@%ﬁ%%éﬂé%ﬁmu\E&Lf#ﬁ%ﬁé%%%ﬁ%ﬁ
waé%@&%zghéo?~&Kiof\vﬁx®ﬁ BT DEBAIT. AEH

ﬁ%%ﬁ%%i*?ﬁ%@%%ﬂﬁ:ﬁer%&%ﬁmﬂibkF%f%éokw
9ﬁﬂ#iﬁém1wé JFRIZ DT, SREE Db 2 h L A B 53 5 &5
AR=ALPREINTND,

HIZOWTIL, BRA~DE @%%#hfﬁ TI/REINTEY, Thickhix, o
1

Aif
o1 B, 2-7 R v ¥ ) — VR EEICE AR, R, BEWE ORI IAZTH
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WOiABREN Lz, BRAHICBITS 2-7 b= /7 —LH LLIE BAA DILETH 5,
27F#VI§/~%%ﬁMA®~%i DR HIHA LB S, ROWRATE ICBWT
BMHF ORI ED, 2-T XL F ) —E, 2-7 MR T FTAT B R(BALD) IR
WA, TN EHMICE X ORTHICBO TESCIC BAA (TR SN D, FERIHIRE S #]
Wz T D ERERCIB TR U, BESAEMED R T, MR O AR EI5 23 T
T2, EEERREEOREEE L. £0 L9 Mo iECREEEROTTETHY . A
PRI R IEISA Y U 7 mi B M O BEIE N H v D

Table 4: Carcinogenicity and key genotoxicity results.

End-point 2-Methoxyethanol 2-Ethoxyethanol 2-Propoxyethanol  2-Butoxyethanol

Carcinogenicity No data No data No data Some evidence in mice
(haemangiosarcomas of the liver
in males and squamous cell
papilloma or carcinomas of the
forestomach in females) and
equivocal evidence in female rats
(phasochromocytomas of the
adrenal gland)

Genotoxicity
in vivo
Micronucleus assay Mo data; 2-methoxyethyl Negative (mice, single  No data Negative (several tests in rats or
acetate was negative dose, intraperitoneal) mice, intraperiioneal); BAA also
_[ht:amsteg smlgle dose, 2-Ethoxyethyl acetate negative {mice, intraperitoneal)
intraperitoneal) and EAA were also
negative (mice, single
doses, intraperitoneal)
Bone marrow Megative (rats and mice; No data MNo data No data
clastogenicity single or repeated
exposure; oral, inhalation,
intravenous)
Other in vivo tests Positive in comet assay Mo data No data Megative in range of fests
(bone marrow; haploid including *P post-labelling assay
testicular cells); mixed for DNA adducts (brain, kidney,
results in dominant lethal liver, spleen, testes); DNA
assays methylation assay (brain, kidney,
liver, spleen, testes); tumour
formation in transgenic mice
i vitro
Mammalian cell Positive (chromosomal Mixed or equivocal No data Megative (chromosomal
clastogenicity aberrations and resulis (chromosomal aberrations); a micronucleus test
micronuclei); the acetate  aberrations and in Chinese hamster cells was
was also posifive for micronuclei) for both 2- equivocal
chromosomal aberrations ett;atax{gtréTi)[l) and its BALD was positive (chromosomal
MALD was also positive in ac i €, it gave aberration and micronuclei)
assays for chromosomal posfiive resulls,
abemrations, although MAA 2”1:;52 Eﬁ: m?gcal
was negative; both MALD =d a
and MAA were positive in
micronucleus tests
Mammalian cell Megative; MALD was Negative; 2-ethoxyethyl No data Neqgative for HPRT in Chinese
mutagenicity positive (HPRT and GPT  acetate also negative hamster ovary cells, but positive
mutations in Chinese for HPRT in Chinese hamster
hamster cells) lung cells
Salmonella MNegative, MAA was also Negative: 2-ethoxyethyl No data Megative (although inconsistent
typhimurium negafive, although MALD  acetate, EALD and EAA results with TAS7a); BAA was
was positive in one strain also negative also negative

BALD, 2-butoxyacetaldehyde; DNA, deoxyribonucleic acid; EALD, 2-ethoxyacetaldehyde; MALD, 2-methoxyacetaldehyde

FFIZBS LTk, 8 SN TWARIEMFEIC I X, 2-7 v ¥ ) — iz k- TAEL
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Te MR T 2RI E OO, SFFEFMEDOMIL A b L A 2L U D RN S 4,
FEEREY CEBIE SN L 9 Ae, TR T 2 8 AIEOFFEROEN MR T 5, &
M, FolHE RS L, 2-T7 b= X ) — W XD MAERICR U CIRF Ik
PRV E B, Ok bRmneEEI LD, Lzh->T, b T, %l
B L 72 o R AEDfERMEL, R EEZX Db D,

LLeis, 227 b v ) = REW & 7 4% 2 U REERE (DNA) 23 BRI FH BAE
L CHRBAMEE ZRET B AREMEIC OV T S, ZRICIERA T2, 2825, in
vitro BRI, MRED 2-7 FX vy ) — KOG L e 2603 B D |
Tl FHEMD 2-T hX T E ) — I TH D BALD IZOW T, YR BEFHRIEN
HHENRESNTWVWENSTH D, PBPK EF/UKIC L - T, in vitro &5 FEMERERIC
BUF D5 (RBNS LA IES | MIREMEZ R &\ BALD ) 1X, 2 Th 5 ATREMEN
B DlgEs DOEREL (BWREHEMEN H V0 . RV BALD ) &1, 13 A CEEMENEN &
WRESNTWD, Z0 PBPK E7/WALARGET 2 & B2 AN % S, EinatEENE
DORFHEIC OV T E HITHREMTOAUL, M~ 7 2 OHTE B L0~ 7 2 DIFgIC 1
2 JEBERIZE L C BALD 233 LS &ZENZ OV T, LV RENRENZ T3 2 &3
LD THAD,

227 vaxv i ) — VHERICD o TRBEOBIREE T 7 7 7 A A BREN TN D (B
TovZ7varss5#BZRoe)l b, ROEWIHA D 2-Thaxixzy ) — L {LEMIC
BOWTRBBEA LB L TWD I EE2BET DL, EREWICBIT DRPAMELZRRDE
OEWEMRBRNIETIIH D0, BRAER NG DALEWOFTMET a7 7 A Lz B 0
TEERFELRDIFEERR LD LD LTI EITHD,

ARTHRY EIFTWb 4 o0 2-Tvaxy =X ) —bLEW EFEE 2-T L a X =Tk
FOENLOBILRE#M Q-7 vaxs T F T AT E RBIW 2-7 /L 3% UEHR(LE W)
IZOWTIE, P o lEICEBIT 2B AMED, SAR T2 W CGHIiS N TE T\ 5b, KE
ExR#HET 0 77 L(NTP)ICL D, Ty Fe~ T A (R ZOME) TOIRPAMEITF L LT,
4 OOF SWERPAMETT APNEN Sz, TORR, 2-A Mo ) — Hilg 2-
A RFrZF BELOZOBIHM2-2 X7 K77 & K(MALD), MAAJ) I,
7w FOMEEIZB N TREBIAMEZAT 200 LR SNT, SHICMmO 2-Traxe T
TERBEIO 2-7 Vv ax T ARREAMIE. BRPRAMR 2-2 h X7 N T AT
t F(EALD) #BR\\C, 1T v MR L CREBAMEEZ RT LIS, 2-7 b aXx U
AL Gz HOWNTIL, HET v ML TEPAMEZ R T EHERNI SNz, 57 558/IL,
Appendix A B D Z &
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55 BinEH & BEEF@EEE

AFETHERY FIFTWb 4 o0 2-7vaxs oy ) — A bAMO&EEEEICET 5 FE T
— X% Tabled IZF & D TRLT,

FNoD2TNhAaAFH ) —UEED DB 3 DIZHOW T, invivo B LW in vitro D&
BEMET — N AFINTEY, B TEREROYOIREEFIEL Vo ZFHMEE B 2N
BOfbnTnd, 2-7aiRF oy ) — 2o T, XERPIZT — & 2R TE 72

ST,

2-ARFTYTH )= 22T hRTIH )= ABLY 22T RR ) —LIZET S in
vivo ROF —Zinh, ERARBEEMEEETEN LARB I TS, Ty hoewy
ANTHVE F Bl L RIS 3 B et iR B E O/ METE R O R 2 A B Tlx, —H L
TREEORENRELN TN D,

72l 2-A MX v =& 7 — N OLEIZIE, BEOAREMIIZ B W CRIBIEENT R S
HEWHIFIABGELNTEY, aAy N T vyEAIZLY, GHEROBEINTZT7 v FD
BRSO RO —FRMIIZEHB V0T DNA BERE T RSN TWD, FodEs A
W BVEBSERER T, BHMERSFR L BRI RDRIE L TV DA, 2D OFERIZOWN T
2-A MF VT ) — VOREREE LT EEO D ORETT 20BN H Y | IR EE L
HDEROTND, 22-A ¥ Z )= LSND 2-Thaxs i ) — B MIZHONT
(X, AEREGHIRIT S D 28 BIFMERRER ITAT DL TV 72wy,

In vitro FEROFERIZOWTIL, Y LBV > THE D B b DI 6T
W, R TFEO 227 vaFxea s ) —ubal, $hbb 2-A MRy ) — LB X
V' 2-T hF ¥ /) —/ViE, in vitro TERRLERZFHRT LR NIBHDH LT HH AT/
oo, —H 227 hX v Z ) — L TIERWVIES TCRERBZE LN TV D, MEZ W
TAERER) e R BIFMERBR O K LD, 2-7 b v =& ) — A RNEEERE L TR b
DRI TWSE, L2LARnS, T—ARAHRRICBWT, X XAIFT7AHD 1 £
(TA972) IZHOWTIE, ZRIFHEAY LT oMELEL & T H5WMEVBRMET H, —FH T, 2-
TRX VL )L, Fr A =— AL AZ—FIEMEO HPRT #1575 ik ((REHE
PEALROGFEF CHLIGFETFTTH)BRFMEEZ RS T, Fr A =—ANLAZ—[ifi (V719)HH
faz W2 G S X REE TR TERFEEZ R LT E W I ARG LN TN D,

AFETHRY FIFTWA 22T axy X ) — LSz oW T, in vitro CYs R EL 5 %
EEEZAET D ETHHMLNL OB INTWD, YaRizkd2 20 L5 REHOBTA
T, 2-A RF L& ) — L e FOFRBT AT ADOMFICONTARIN TSN, 2-=
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XFUZH )= T ONTE, B B, VW LIEEDLLELE ARV E W IRERNED
NTW5, 2-7 hFvxH 7 — LB LTI, in vitro O/MERBR TR0 EBH L 5%
RDNEWVIFERBIHTWDR, B MY BRI, Fy A =—ZX L2 Z—fifi (V79) H
JAB LT v f =— AN AR X —IIRMIEZ W - Y a B G250 < D0 ORER T
X, B WIORERPELNL TV D,

AFTHRY EIFCnd 2-7vaxexoy ) —UbEWO T8 FT T e RGN, in
vitro TEBARFMEIEMEZ B L TND W) | 7R 0 BEERFEHLAS 5T 5, MALD,
EALD ¥ X0 BALD 134T, Y EEE o0 LITIMEER Z i~ 23R\ T, Yl
FEFHRIEEZ /R LTS, MALD (22T, MFLEMIRIC T 2 ZRFEMEEZ T2 &0
IFANELNTEY, EHICZ—AARBRICBNTH, XAIF T AED 1 KT L
W FERD (RENEHEA Y THELTH) GO TWD, BRIAHWIX, EREEEETE
LTWiank s Thd,

AFTIRY EFTnWD 227 vafxexy ) — LB OERFM 25 i d 5 72912, SAR
L HNONTND, TOETMZEINE, Zb0 2-Traxyxy ) — U LEY,
ZNH ORI F LT AT L OMREDIL, ZRFEENENEHI S TEBY, 2-= |
XX )= ABION 2T b vd ) — VT T LA T —ZIZBW T,
ERIFMEZ 2 L T OREDBINO TS, LV EEMAREHRIZ OV TIL, Appendix A %
SO L,

5.6 $IESHE
56.1 BEBEADEE

Flzk 7 vay 53 Tt L7okRIS, HEOAEFEZRRIZ, —ELT 2-A hF oy ) — LR
2-T hF X )= VX BFEMOEATH D, +RIIEFARILNTW RN, oA 5E
mRbINGD2-Taxv i ) — ) UUEWDOEHITHD L Ebnb,

HETE~OEEERIL, 2-7/vaxs ok ) —LEHONO NS 2 2OEWICE LT, %
REEZ TR D -0 ENTZABRICB WD THEND BTV 5D,

22A Ty Z )= VI L TR, 7y MR U AR A S L <IERAIC L0 SPERE b
LIIKERETE S L 24, HOZRBER TOABE I WD, FAEIC, BRSCEDL
FHEE I ~DRER, TLE Y b, UHFEBLONLRY —% W EHEE L O R ERER
THESINTEY, KHEW LOAEL & L CRESNTWAHEIZ, V¥ FIZBITD 25

15/15



CICAD No. 67 Selected 2-Alkoxyethanols
PART A. Overall Summary of 2-Methoxyethanol, 2-Ethoxyethanol,
2-Propoxyethanol and 2-Butoxyethanl and their Acetates

mgkg KE/HTH D, HHMIBMERAREBRICBNTIL, BT V12880 CAETRMEE
AR AN 95 mg/m FEBcHElH LI-HEHE) CRODLNIZZ ENREINTWS,

YU A% 2T hR VI ) =) ZOEHRT ATV U IXEER G SRR AISRR DR
EHT, EHEN~ORBENFM SN TS, bW EIXE T, A I ER
BERKIFTLT-, 2-= hF =¥ /) —)LD LOAEL 13 1650 mg/kg KE/H TH 72723, 850
mg/kg RE/H CIIAEBEEMII RSN o7, RAELERBRIZE D | MO &5 50308 2-
ThFTF )= AREOHBT AT VIZIRES D &, FIHRENICAELENR G S
NBHZENRENT, LinL, REELOMET v b & 2430 mg/m® OJRED 2- hF =
K )= 3 EMRE SR ARBR T, £ OB%RIBEEORE - QRS2 RRITHE
Rz RHE~ %%iﬁﬁén@@oto

2-TaRX X ) — VR ZIRERICKRIT TR OV ORI, P ICHR T e
o7, BRAB IO ADWIRE 21T - - fEBHRER TIX, 2-X Fov ¥ /) —1=° 2-= |
X ) — ORAE XIS, BEAROEE 2 3SR IR ST
v,

HEFERR R ~DOEEMERIL, 2-7 b2 ¥ ) — L OmMICBE L Cid, EEARREE TN
XOThD, FiEEEIL, ~ U A% RO E G BERER T — bR SRR I D
TOI, BHHNTWD,

5.6.2 BEEM
2-A MR H )=l - bR F ) — LT, BORAEELET S,

2-A MR H ) —MZHONTIE, BFEEOEREMICIBSNT, FA, A, BRERED
Bz 7R B & W2 IR BB M T O TV AN, 1FEA EDOLARMKREEEZ R LML Y
BEOVHESCEET, L2 3Bl L REREL LT, —BLTRE~NDFE
BERKIZLTWD, Bz, EREPIZ 2-A v =¥ ) —VORMKE 251077 > F T
%, RHAEEMERT RLIE 140 mg/kg (KHE/H TOHRELILTNDDIZx L, 16 mg/kg AH/H G
BRCEMH Lo/ &) UL BT, IMFREOKR TARO 6N TH Y, 31 mgke KEH/BLU L

THAELBEINTND, Ty FEHWTERARBR TIL, Yt PWE % & 2 KUT
B RKERESE-LE A, 160 mgm® UL EOREE TRAFRENEEZ STV D, DL
BR, BlgB LOEHARND, 2-2A MF vy ) — I KD AEREOEERENTHD &
Bbohd,
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22T hF T )= LIZONTH, Ty b, vUARVWLUIZUTFEHANTREA, WAL
U< IIRRRIRET 21T o e BRICB W T, ERARRHARMEN R SN WS THRAEFED
ARl SN TS, Ty T, BAEFMIZET 5 NOAEL 1% 47 mg/kg RE/H TH Y |
LOAEL 7% 94 mg/kg (AE/H THH Z L3, MABREABRIZBWTHERINL TS, 7>
EHWERAGRBR T, BIEEEEZRT 2 LRI REFBERFRIND 2-= hFvxx )/
— IV DFARIEFE 1T 190 mg/m® TH Y . NOAEC 1% 40 mg/m’ TH D LML S TWD, 00T
VDL AE RO ERESR S, AR TH o T,

o 2-7Traxv =y ) —bEW., Thbb 2-7aRd iy ) =L BLN2-T7 ¥
TH )= NO@FET a7 A VB L TR, BAEFERITHEERFETIIRVWE B s,

IR > b o 227 a A%y ) — VTR AR S EZRBR TR GOV < D007
DWW T EE ORABERE N BRI L 722, ZOEAICITRAEEE LB TR Y |
IR T A AN TIIRAE~OFFERBITEO LN THRY, 2-7 FF o
J = ERWCTHEIICITORERBRICB N T, 7y bR U X 2WARE STV D8,

%m@%é%ﬁﬁﬁm:&ﬁfwénfwéo; DR TIL, BMAREKEE LRD LN
TWDHR, ZHIKEDOSGE . RHEBEOFT NN WO TN HEICRLA TV,

ARTIY EFTnd 227 vaxv =y ) — UG OREFEEZFHIT 272912, SAR
fEtr b b TV D, ZOET /M IR, Filig 2- A FF = F T A7 VT4 ENE
AT LN, MOFE 2-7 L3 %o = F LT 2T U EAMIER AN EN EHER SN T
Wb, EHIZ, 2-7 "X Z ) — SO 2- T vax v ) — ) bEY,. B LN BAA
DS D 2-T v =2k VERRLE WL, BAEBEME CH L LS T\ D, Bl 2-7 1=
X ZF N AT LAY (Bl 2-A FX = F L RATNER)BIN 2-Tvaxe 7
T MMEEMIE, BEICEEZRIZI RV EHNINTND, 2-= hF v =¥ ) — LB
WX 2-T oy ) — VT ET VLT =220 TiE, BEFEEB A INT
Wb, KUEEMZERICOWVTIE, Appendix A Z#ZBHD Z L,

5.7 REFHEE

CPE LI EIR A E ORI, 2- A Py H ) — b 222 R v X ) — LB X
N 2-T by H ) —)LIZOWNWTIIITHhILTWADR, 2-7airfo X ) —)LZ oW Tk
T S TUVZRUD,

2-A RF¥TxZH )= ONTIHE, 7y FEHWEW D00 2~21 HF#EOEGRERIC
BT, 50 mg/kg (RHE/ALLEO & THREZMHINBIZ S, 72 25 mgkg KE/H & W)
EAETHWREEDK TARD LN TVS, MiROEESMEEEEDER T HHA SN
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776

~YUAE, 2-A RXTZH ) VIRBIC LV FHER SN D RES~OREIIR LT, Ty &
0 B EAMEV & oL, Hem 1000 mg/kg IR/ H O AR E (MAA TiE 1920 mg/kg A&
H/H)THL B LREREOFT LIZR O Ty, 72720, REREOK FIIEIgRs
NTEY, BEROTLESCEROFT AR bR b H 5,

Ty FEAWERBRN BT, 2-A X ) — LV EERITREFEEE RIS, FOT
LT B RGO (MALD <° MAA) (3570% R OEREIR FOJRIN E 725 L9 F A
NELNTWD,

T ROV A% 10 HIE, i 2400 mgkg ARH/HOMHET 2-= hF ¥/ —/ (720
LI Z DT A7 V) IZIRE S 7256 T, im0 RITER D b T,

-7 hF¥T L ) —ZHONTIE, T M 2 B 200 me/ke AE/H 2@k O#%E L
BRI R~ D EENBIZE STV 5 (100 mgkg RE/H TIEEBD LTV, <7
ACIE 10 HE 50 mg/kg (KE/H LA EZ2 5 L2810 0E R ~DORENREBD LT\ D,
RO LN, IRA Y RO O O S 2 a v T ANY v A R
R ORI L, £, mHBEICBWTIE, MREEME T U > ERIEMEOH &3 L OV
JEFEIZ 29 5 Y REFEERNR O KRR ETH D,

ToIE R~ D FEE (R T MO = > B F 30 2 AP 2R EPEO T 72 B QN AR
PURIZHT T 2RA Y V8BRS 1E, w7 A2 2-7 hX v =¥ J—/L% 500 mg/kg {KHE/H
DB TREHG LIZEAICHBIE S, 1500 mg/kg K/ H TIZMIgROMALFEEE R L O
FAXTEEOHEMMNEBD 5TV 5, 100 mgkg KE/HTiX, 20O L) 2EEIIBIZEINT
Wi, M~ T ADEEIZ 4 mg O 2-7 bR X ) — L (EKIZT R oA —T A
V) BEAT LTSRS, AF Y v il Lo THRE SN D SEAlnBEUE KOS 23855 L7z,

5.8 MR PREE

AFETEY FIFCWnWad 227 vafxiok ) —LORN, 2-AXA hFoH ) —)L b -7 uiRx
IH )= OWTE, MR EMEICE SR Y TR EE STV D,

AR D LITEHRBRTT v FOY U A% 224 X v ¥ ) — LI AIRTE S 708
ATIE. 395 mg/m’® LLEOREEEICIW T, [E5EE KBS AE RS O, L B — Lk
PAFEVEREIRFE# D IER . 72\ LIZIUR O EBr IR 2 5| E e 2 Sz, [EREESRA1 IBE
T 5 ZARHRAL AL b . AEIRIC 79 mg/m® D 2-A R XL F ) — VICRKIERE S
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=7y FOHAEFIZENTHRES LTV S,

Ty b 2-7uRFooy )= EEHZEKIC T A6 K], B 5 AR, && T 14 A HE
B L7 BT, e 1700 mg/m® OFRE £ T, MREEEEIRD O oT, ZThb
DR T, BEAIBERBBIZE 21T > TIHEIME, WilEB)ME, 1TEMER L OURREEE IC 1T
LEETHMIL, £, BB LOBEOE D ZWE L, BEMERETIE, T2V L
IR FRRSRALRR I, BEITERD BTz,

-7 RF v ) — VB L TR, MREMEICERCE S 2 Y TR I T TR0y,
SRV LIZESRBRIC S W T, @HEOG SRR R ~ORENBIEZ S L TWD,

B SN BIT, WhalEEN RO TR, RIGF(b, SR, fhiE. SMTRRRETh D,

- N XTI F ) — )UAGERPICIRE SN T v FOHAEFIZOWTIL, R e
whEINTW5D,

6. ErADEE

EMIBWCAFETELT =L, EOFWEIZOVWTHAFET —FITZ LWV (QR-7'm R
X&) =ML TIELNTWRW) A EEREMW &2 AW 723 BRICEB W TR S
7o AR IS BT DA R T A A R LT D, L L, REDE.
HRLELTWD 22T vaxy s ) — ) ULERLUSNOWEREEL L T D5a7n£<, £
7. BEL CRAESISEN OB/ NS W), B N THLNET — ¥ OfFFRITA T LT
Lo TW3A,

2-A ¥y H ) —VIZB L TUE, BRENT =200, Z OB ~DORE %5 ¥5I1C
PR LR ZIZBW T, MERMHRER, B OEHESDOEENREINTND, 2-4
Ry v ¥ ) — N ~OIRE & MIR~DOFE L OMICHRERBEER S H 2 L8, BIEOHE
FIZOWTOREOT THESINTND, 22T hF =¥ /) — /LDt b~DOFEICE
Wb, MK & BIEATRGRRPEIER CH D L Bbh b, 2-= X&) — /(%<
OO E & & IO BFEINTFEHE BT, BTrEEAROR FABIRINTE
V., Fo, HEE 2-— PX VT IOLT AT IVITIRE SN IERPTOBRE T2V T, Mk~
DEBENBE SN TS (Table 5 /),

2-AMFmH ) —)b 22 b X )= )LRBLIN2-T bR X ) — /LI L CTIE
BIERENRATTETVDED, BEXMS LIMEBMRERICE VI EEZ SN FEDE
I, S HITHIBRMHRERICH KA TN D,
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Table 5: Effects of 2-alkoxyethanols and their acetates reported in exposed human populations.®

End-point 2-Methoxyethanol® 2 Fthoxyethanol®  2-Propoxyethanol” 2-Butoxyethanol®
Reproductive effects Reduced sperm production Reduced sperm No data No data
production
Haematological Anaemia, Anaemia, No data Haemolysis, haematuria, metabaolic
effects granulocytopenia, granulocytopenia acidosis and kidney damage afier
thrombocytopenia accidental exposure

? Most, if not all, populations studied were alsa exposed to other chemicals.
e Findings are related to the glycol ether and its acetate.

7. ERZNS KUFNOMDEP~DEE

7.1 IKERIE

ARTERY EFTnD 227 vaxexmy ) —/bEMIZHOWTIX, RE~OFEIZET S
F=APELNTWENR, TNODILAWICIIT 5 EHEN RS AIT O DIXRETH 5,
2D DA KRAEBRRE I L THERRAFELZ 525 LIEEx b, LrLans,
BN RN AT CH S T2V WAFT =20 61E, 2-7 bR o= 7 —E, KAE
ENZXI LT, 2-A RFvmZ ) —b 2-Z hF T ) — LR LI 2-7aRFdFio¥
J—ED YL, BOWEEERTRREERSH D ZERRBEINTND, 2-A ¥ ) —
VIZBI L TiE, A4 X ¥ =2 (Daphnia magna) @ 24 IR E2ESERR L (LCso) 13, 10 g/L K
DHmEWEREINTND, ALK AA IV aiconT, 222 hF T H ) —/LD 48 I
RO R P R (ICs0) 12 7.7 g/l 2-7mARF &/ —/Ld 48 Wil LCsolZ 5 g/L B |
ThbH, 2-7 b¥vxH ) —/ZB L TiE, 24 B LCs IXIBEBLZ 1.7~5 gL ThHDH L
WE I TND,

7.2 REAE IR R

AKFTHERY EFTnd 2-7vafxvxy ) — LB MR AT T TR EIC
WL, AT —HIXNTE AV EAFTE TR,
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APPENDIX 1—ACRONYMS AND
ABBREVIATIONS

BAA 2-butoxyacetic acid

BALD 2-butoxyacetaldehyde

CAS Chemical Abstracts Service

CEPA Canadian Environmental Protection Act

CICAD Concise International Chemical Assessment
Document

CT computational toxicology

DNA deoxyribonucleic acid

EAA 2-ethoxyacetic acid

EALD 2-ethoxyacetaldehyde

[of ) median inhibitory concentration

LCso median lethal concentration

LDso median lethal dose

LOAEC lowest-observed-adverse-effect concentration
LOAEL lowest-observed-adverse-effect level

LOEC lowest-observed-effect concentration

MAA 2-methoxyacetic acid

MALD 2-methoxyacetaldehyde

NOAEC no-observed-adverse-effect concentration
NOAEL  no-observed-adverse-effect level

NTP National Toxicology Program (USA)

PBPK physiologically based pharmacokinetic

QSAR guantitative structure—activity relationship

SAR structure—activity relationship

Sl Systéeme international d’'unités (International System
of Units)

USA United States of America

21/21



CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

PARTB. 2-* kX ITH2/—)L

1. =4

2-A X Z ) —)VIZET D Z O EEAE T E R SCE (Concise International
Chemical Assessment Document : CICAD') i%. 1999 4 4 J & B 5% {4 # 7= ( Canadian
Environmental Protection Act, 1999 : CEPA) @ | CHE 5L~/ E #4518 (Priority Substances
Assessment Program) @ —5g & L TEARK & #4172 303 (Environment Canada & Health Canada,
2002) IZ 53 T, Toxicology Advice & Consulting Ltd (J£[E) 23Rk L 7=, CEPA & | TO#E
AL FWEFN O BRIZ, BRE~ORBELFNT 2 Z LIz, — KRBT 5 M
BRIEFEICL O E POREICRIZIND EBZXONLIHELFTMT 2L THD, 1999 4
10 AR THR SN TV T =23, FEBOT TR S TnD, 2004 4 1 JiZ, W
OMDF U T A T —F_R= 2 TUFEN R LR 21TV, RGN AA E N 22
HEEL Y bRICARINEH LD LEELSEER 2R LT, FEHZ>WToET L
E o — ORI L OVREE O AFIZEE T 5 1F# % Appendix 2 IZ7”F, Zd CICAD DB
L2 —I(ZBT 2% Appendix 3 (Z/R7, BFEICEIL, 2004 429 7 30 H~10 A 3 HIZ
NRTF LD/ A TS 12 AR HRZ B2 (12th Final Review Board) 2k T
AENT, B 12 EiREREEESSEOSINE % Appendix 4 1277, & R OREE~DE
BERLAMIZ BT D 1E WY, FESTEER COUMRR O T HURBRICAR INTT2D, &
BRANEERIT., ZOBREMBIAL, BEHELEL L ) —ERERFNEESSH L
WTHBRT 5 2 &2 L, #HERICHED, BERCENMEESH, HorT e 2—I
i 417z, A CICAD 1%, 2005 410 A 31 H~11 A 3 HIZA » ROF— 7 7L Chife S
N2 13 BliREBRFIEZESSE THRE S, BRI E L OB Sz, 3B 13 [ElE&HR
NEEESSHOSINE % Appendix 5 1237, EHERALFWE %4 VEE E (International
Programme on Chemical Safety : IPCS)IZ X > Thllx D ET L ¥ a2 — &R TER I N, 2-4
Fm 2 ) —/L(ICSC 0061; IPCS, 2002) 35 & OFERE 2- 4 k= 2= F /L (ICSC 0476; IPCS,
2006) (BEHIXBEZHIZ 2-A ¥ v =X ) — R s d) OFEBE LA E R 2T — K
(ICSCHZHWTH, ASLEICHAERH L T2,

2-A b¥ v ) — )L {LFEIE BRI — B AHE] : Chemical Abstracts Service (CAS) &k
5 109-86-4) 1%, MEAOERMERIRT, KBEERFE, KA E L THFEET D Z L idaE s
TR, TF L UAF Y REBKA Y ) —L s SETHEHEEESI N TS,

22X MRy =i R BRI A T WEAL OERAL T L—FiR, V=
MEEHZEE S 5132 7Y & FRIEERABEEROBEIHEM S TR Y Al 1k

L ORCETHEAL TOHIEFHECISTEDO 2L, Appendix | 5 HOZ &,
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FHEA, BEWSOKMEREWOEAIFEEAIE LTRSS TWD Z &Rl shT
W5, Ll EFE, B> TEImowE TREL T . MHENBD LTWnD,
fE I HITEGE N L 0 HEE RIS 2 HAARIE SN D & 912> Tng,

—WREM D 2-A PR v H ) — VDR FEEZHEET HEICR L 255 =2 7T —
213, BONTWD, BB (EARIZIZZER LK) EHEZERLT S ORBEREIZ OV T,
HEOLGAEOHEME -IZEBICAES DN HEEENEH STV,

BZFE”#E@%%HRi fﬁ’%@ﬁ)ﬁi‘i’fﬂ)fgﬁﬁﬁe ERRH EBZADND, 2-A XV H ) —
v RABRERORE ABRER (C L > THAEG IR S L, BFITIR 4 L Tn<

FEAHHRIBICIEL, 2-AXA R T F 7T B K(MALD) X 2- A b % U EEEE (MAA) ~D
b0, mMAEYE bIEEEZAT D EEBbs, JRT MAA 1%, IBBEEORRAN T
UIREETH D, B MBI AEANDLD MAA OHFOEE X, T MLV ITZAITEN,

2-A RFTTH )= ~ORO, WA, EIIEFREIC K DR, B~ p
f@éo&%%w%ﬂﬁﬁéﬂm‘iﬁ<\&%@¢'iﬁw EVWREINTND, m@
FIR B e BRI T — 4 R— A DL L 2-A hXF VX ) — L ~DREREIC
EEE~DOHERPEL L THEKR O, mM%E%%&éﬁ%EﬂiﬁﬁMw@%%
CRFTIE~DEBOW & G Thd, —HOEIZONTIE, KL~ (%<
DG, RBRLEREOARELZRE) OBRECEZLZ Z @R EINLTHD, Ty b
RO OB HREBR T, BB L REHE T, BEROEM & iR~ DR ENE
SNTWD, UHXEHWZFHRARBR T, RBR L R(ERE CHEFEENIRD D
TW5, EREBIWIZIIT 5 3AEREICET 5 EHEMJEE (NOAEC) 1%, 32 mg/m® & & T
W5, FRIER MRS, EREBMICIIT OFEEOIEN TH D Z L BRHERENTND, 2-
A MF®oxH ) —ui, BT, FREOTE T AT e R ~OTEHEIC L 5 &
Bon s WBEEEZ T ERREINTWND, iz, 2-A FFv =¥ ) —LiE, &
AEFITERBRECHET v FOAFEMRICEE FREZSISREIT MG I TWD
L WTHLORER &R ER RIS RIT TV D, BB T3 EMRBRT — 2 R0
2-A MF v ) — )V OMEREMEICE L IR TH 5,

FEFHT —HZ IR HNTWDR, 2-A X=X ) — L ~DOREREZZ T Mizkw
T, MR EBLOEFA~DEBENREIN TS, FHBEOITNV—T 2B E LI 1 4

DORET, ME~DFEEL 2-2 hF T ) — )L ~DOIgEHE L ORICHAfZBEERH D Z &
DH|EINTND

T EEEE NIFT I E RN TWAMO T L ax s 7L a— V7 8L FEWEC
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BREE S CTWRWER T RILERE A~ DB KR~ DO RENBR S LR 2R
LV THESN TS, ZhHOREICIE, EXRHPIRE & FEBSIZEIT 5 MAA R
i (ERROBREORE L RD) DT FICOVWTOEETE IBRET—ZNEEn TN
HT20, 28R D 2-A RFX v H ) — )V ~DIREFEIZ LDV AT R T DERICHRILE L
THEHTE 5,

2R NF VI A ) — )L OWREINE AR EIREE N 113 mg/m® T, F0#E (ST 72 iR 0
BN 5, 8.4 mg/m® OMEBEEE CIERFICEE L, 1.7 mg/m® OMREERE CxEe
REENR NS = EREE S TN,

NOAEC % 1.7 mg/m’ & L, H#REZEICA b T L, M AMOZEN R 5 RHeF2MEAR
10 ZWHT 5 &L 0.04 mg/m’ &V D INAIRENE PN D, FERGAHETHY . B
RBEHRICBE SN TODZEND, AERBRREICRTZ2WVESZ 45 72D 01BN Rk
PEARBUIEE S 720,

BhET —ZEROENTWD 25, TF, L0 AFELEOEVEEY TR & T B3
LTV ZEnEsnTky ., REREAZN L —REMOBERIIRN & PRI,
BRETILIRI & O iED GG OHETEIRIE R & | REE SN2 B8 TR ST A — X )3 E
HICRS TS ZENER SNTRE L OROH XI5 TH L LEZ BN, HERERE
& EBRIWIZ BT D mlE PR TR O N BB O R/ NEER L OO E b 4T
bHEEZADLND, HEBERLD D OHEEREEE & I7EIE 28T 5 MR PRI E & B L
TWHIRERE L OF OB E & £ OREER & ZBREW R THER S h o/ N R & DR
DHEN 0 TH D EREimT 21213, +aRT =2 PN TRV, HEEED D
GEaBELLELOTHY, RNBLELNLTVWRNEDTHLZ EITHRFAINLNETH
Do

2-A MR )= URKAEAYIZRITTHEICET 27— 2 TR TS, &KX
PEDNEVEY)IL, HEBIR B 0 Chilomonas paramecium T 5 Z & NHE STV 5, 2-
A ¥ Z ) —nEAERAAIC KT T EEBIZEET 5T — X TR I N TR,

BEEA~OEEBICONTIE, A, H8, BXOKEEYIZE L CGHER THhRL T\ 5, b
ABAEAICBE L CEER Y A7 HEEITI 2D, BRAHPD 2-A hFvx=H ) — L ~OHE
EWRBE (EEV) & U7X O AGRBRICHE S 7= B B # M (critical toxicity value, CTV) &
DB Tz, ZOFHMBICESE, I FXDOHE, AP0 2-A h¥vxZ ) —/|Z
Ko THAEAMOEMIZEFTREEN G| & Z S o naetEiLwn & Hlr 7,

AWK T DEHIEE. BT X OHEICRB T HIEEEW~DOREL 22X FRv Ty ) —
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JVOHETEIEE L O EIEEIEMEMABEIC RS TIThivz, ZOFMiicESx, -4 o
A, HEDD 22 A R F ) — M ko THEAYOEMICHER BN X Z &
5 AEEME T 7 &Ik S T,

IKAEAEMIZE L CTHEER Y A ZHELEZITH> 72O, BEV &, HELAEHY Chilomonas
paramecium & H\W =i BRICEES< CTV ol Thh, ZOFcEk3&, )4
DA, KAEEWOERIZH TS 2-A XL ) —VOFEREE IV E ST,

2. MEOHEAE & UHEM - (EFHHE

2-A hF¥ k& ) —)L[CAS FEF : 109-86-4, C3;HgO,, 2-methoxy-l-ethanol, CAS % : =F
L) a—)uE ) AF )= —7 )L (ethylene glycol monomethyl ether : EGME), |4 : A
Frtr YT )E, MBS FES 761 OEERET LK T, KETEIZIRMT S
(Budavari, 1996; DMER & AEL, 1996), 2-A h¥ > o X ) —)UiL, F 7 & ) — /KO 5Btk
# (log Kow) 73-0.77 (Hansch & Leo, 1985), 7Z&%+£7A% 25°C T 1300 Pa(Riddick et al., 1986)
A~ —ERN 0.198 Parm’/mol (FH5E) (DMER & AEL, 1996) Th %5, KMEEHGARE!
1T, 2-A FF T 7 —L8 1 ppm = 3.16 mg/m’ B L1 mg/m’= 0.316 ppm TH V) | Fig
2-A2 FF T =F LN 1 ppm = 491 mg/m’, BL1 mg/m’® = 0.204 ppm ThH 5, Hilg2-A k
XU TR, BHITIKRGRIIT 2-A X&) =)Vl b7, BilE 2- A2 F¥x
TFLOEET —Z 1%, WH. 2O CICAD IZHHAAEN T WD, 2-4 FF =¥ ) —)LE
K OWEERE 2- 2 FF = F L OM T OWPERRY - ALFROEE L, AW FICHEE# L7z ICSC
WL ThD,

Th b OREEXZ LT IORT,

o &2 o, ¢ 1
Ho e ToH HC e o T eH
3 H 3 H 3
2 2
2-Methoxyethanol 2-Methoxyethyl acetate

1 [E PR HAL % (Systéme international d’unités; SI) CHIENE & Fn 7 2 SRR (WHO) O FEHIHEW,
CICAD #EF T, REFOKBLEMORE % F T SI AL THRRT D, FRESFEE ST HALT
FORLIZIREL, Z0FE3IAT D, FESHERDAREN CRR LIZIREX, 2 2IOR L A#HR
HaEHWT, KIR%E 20°C, %UE% 101.3 kPa ENE L CTEBRT 5, BMEEOFNETIZ 2HETET 5,
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3. VAR Wb

Bx RBREEAATR O 2- X Ry ) —v JiE 2-A R F L BXOINLOEHE
REWTH D 2-A b X VEHR (MAA) DRIV SN 5 51E% . Table 1 ([2F &7z,
BHRA TIZ < AEHARENTWE LD L H 5, &b RIS STk
X, KERA A bRtigE Wiz 27 a~ 757 +—(GC-FID) Th 5,

2-A ¥y ) =L ORFH2-A FF T T AT E R(MALD) B8 XY MAA) I, IR
ICBWTC, ¥ RAZ7u~ b7l o7 0 —%B0WTHIEINTUWS (Smallwood et al,, 1984;
Groeseneken et al., 1986, 1989b), MAA IX. JR0HOHIH & A T NALZIT o 7214, WNEBIEY%E
WEELT 277 ANKRBEMML, A7~ 777 40— AWTHELR, R
25 OFEJEILRIL 31.4 £ 7.0% TH - 7= (n = 30), MAA OFHIRARIE 0.15 mg/L TH - 7=
(Groeseneken et al., 1986), JRH 7 /L% U EEFEORITEIZOWTIX, ZNHE X Z 7)1
TNV ERAT UL TR a~ 7T 7 4 —IZnT 5 FiEZ I LTSGEED
Groeseneken et al. (1989b) (2 L » TH#RE S TE Y, 0.1~200 mg/L DIREFFHDO T L x
HElE 23 SRR EL3 5% THIE TE /2L LT %,
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4. ErSLVREORER

2-A MF v = RERME L TEET D 2 LT STV 720 (USEPA, 1986;
IPCS, 1990), =F Lo AF L REMAKRA Y ) — LV ERIGEE D Z L0 X - CRadmIc Az
XN TV 5D (Kirk-Othmer, 1980), 2-A hF v =X /) — AR ED T ) a2 —)L=—TF LVFHNK
KPP TEDOHAER SIS Z LT 7 D B EH H 30TV 72 0 (Rogozen et al., 1987)

2-A MRy ) — VOEMREFERICET 2 ED 2T —42UEE A EIL, Z® CICAD @
L I o T EWNRHE 2R L72E (I 2) b D7 — 42 1% LU FITRT,

1988 0 X BREERGELEO T CHM S N/HAT 10 b W F X REA IR SN T
—HICEDE, 22 A RFRTZE ) —E, BT A TIE 1995 H~1996 FICHLE L B AT
DIV T2 )35 7= (Environment Canada, 1997b) , Z OF&EZ A L TG I N-T —X 2k D
Ll 2-A MKV E ) — L OEAREOEFHEI, 1995 X 100 AR, 1996 4FiX 80 ki
Kiii T -T2,

2-A RMFT K g —uiE, R BRI A 2o, EAL OBRAL TL—XiR, V=
MREHNZERN SN TER Y | WA, Lk, BEwoKEREW OERFEEHA & L TA
SHEHENTHD Z EAME SN TV D (Stemmler et al., 1997), W FERERICIRH S
o7 — I LU, IFH T 1995 L 1996 I S4L7z 2- A ¥ v =& ) — i, £
EA 200 FUARGE 75 FUKMTHY . FE LU TURFLEBFIRCHSG R DRy & L
T & Tu % (Environment Canada, 1997b), W HIZBIFH 2-A hF X /J—)LD
A BRI, 2002 1% 625 b EHEE S L, DD B 80% (500 b ) AIKHRE B R FIRER
Yl LT, 15%(94 b o) AMEZEHRIAR S LT, K9 2% (12 b o) A7 Y > b (1B b A A%
JERR D HLYE (B sl O)OBRA v X L¥E, MIKTHE 5%1%1@&@@)%{&%'
LT, 3%(19 h)da—T 4 7 ORBSE BRIE TORBRAM A LT RG T A 805 12
DR T8V AN T 2EREAOEAN EH S TWD, ZOHEIZ, 2-A hFrx X
J =V HNEEENT I Sz & 9 A5 13720 (Environment Canada, 2003) ,

1993 4£ Products Register in Sweden |Z JAUE, 23 DL T 260~262 k> D 2-A hF v X
J — )V 3ME ] & 40T U7z (Johanson & Rick, 1996), Substances in Preparations in Nordic
Countries (SPIN) 7 — # ~X— Z (http://195.215.251.229/DotNetNuke/default.aspx ) (Z & FLiE
2002 FED I NT == TUR—=T T TR AV =—T BT SRR €
NEI, K4177 o (8 |G K116 Fo (19 #9904 b (14 BE) . 100 kg BLF
(HEEFHEZ G 2285 ThoTz,

2-A hF L )=V TR, VAT B LMMOWEIZ LSRR ED i, R

28/28



CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

D% ODHIBLTHEAREZ BN TETWVLED, —HOHIRTITEARL LTS TN D,
BB EHEICBIT S 2-A vy ) — LVOFERMER &L, 3000 h AL T0D ERE
I TV % (Shih et al., 1999b), PRMGEGAN TIL, 2-A ¥ ¥ ) — /L EFRE 2- A F ¥
TFVORBEMREERT 27200 N T 0 s T haskid, FKEMM, b, &
A A - EHR R L BEOFERNAA R EERERLHICET S 2 L AHIRL T
W5,

1994 4212, 1 & D5 Ge’E HEH &5 8% (National Pollutant Release Inventory : NPRI) (Z#45
SN2 2-A PRy d ) — LV OBRGERERIEH &I 17 A2k ATZ(NPRL, 1996), 2
XT_T, Ao U FMEEHO 1 sk o KRaFIC szt o ThoTz, Bl ~0
EIED - DIIBES I 2- A RFR o F ) — L OEIL, 1994 1% 212 FoThHY, +
NTHEAYFICEITI TV D, 1994 2T, MEETRE 007 hrd 2-A hFvmZ ) —
LD, ZRF—[EUCE S 41TV (NPRIL 1996)

1995 412, NPRI IZHE STz 2-A h¥ v =¥ ) — LV OBUIGRERIEHEIX, 63 > ThH
272 (NPRIL, 1998), ZAUTT T, A& UAMEHD 1 sk OPEHE 2 b R
SNTZHLDOThoTz, BGH~OFEEDT-DIIBEINT 2-A v =¥/ — )V ORREIL,
1995 413 33.9 b > Tdh - 7= (NPRI, 1998),

1996 4D 2- A b ¥ X J —)LOHEHEIL, NPRIIZHE ST 720 (NPRI, 1998)

TAHI72 2002 4200 NPRI 7 — Z (2 L AuE, B FHE 0 2 SORGERFRD 2- A M ¥ o X ) —
O HE LTV D, BROHBHFIZZHEA =1 — L R R A — 77 —T, 2002 4
AT A THRHEENT 22 FFT X ) —LD 9%T, ZNHDA—I—bikH ST
% (Environment Canada, 2003)

1988 477 ) & BgBE{7#1% (Canadian Environmental Protection Act) @ F T3 X 7= 4
(NPRI & (TR 8WEEME TN TRESh T —2ICk b L, BT FITBITL 2-
ARFTTH ) — L OBREE~OMPERIE, 1996 X 8.7 F T, TATERPICHKITS
1TV % (Environment Canada, 1997b)

7 F ZAb A FE 4 (Canadian Chemical Producers’ Association) @ 1997 4E DR IZ L
(X, 1992, 1993, 1994, 1995 FFDOEERHE 1 EHT2 D D 2-X ¥ & ) — /)L ORI &
X, =N Eih, 3.0, 0.036, 0.02, 0.009 h>THY, T+ XITELAFICHHEEN TS, F
. 1996 DR KHEIL 0.006 ki, 1997 L 1998 FiX 0 Fr @I TND

(Canadian Chemical Producers’ Association, 1999a,b) .

ey

2001 AT, KRETITEEA D5 392 Fo D 2-A ¥ o ) — AN KaFIC, 145 b
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VNI IKIZ, 5.1 b UaNEMICHEE S, 408 b U NZFORIEREEE T, 30 kUM EERSb
T, T7205 438 b BNEDOHaFEA & fitigk s Tht &1 Tu 5 (USEPA, 2003)

5. REDPTORE - 2% - £k

2-A Mo ) — ik, RN E WO GREIEIL 25°C T 1300 Pa), £& L TKRAH
ICFEELTWD ETFREND, 2-A Koo H ) —)LiE, KARPTOE Fax 70
& DORIST X DY 5.7~57 W] & B H ST b (USEPA, 1986; Howard et al., 1991)

Fho, 2-A MV H ) —VdOKE D HEGEICHER L, Rl TORHN 2.8 KEH &
HEE AU TUW 5 (Lyman et al., 1982), 50 S v & AR S 40 (USEPA, 1986) . Hizk/K
BLOMIFKRFTO, FEN LA KA AR L DR, 22 1~4 & 2
~Q HE L HEE STV D (Howard et al., 1991), SEEEIASCILERY) ~D W BRI 5 M 1T 5
<7k b % (USEPA, 1986)

2-A MRk ) — L, KEMENEL Kow PMEWT & 235 (USEPA, 1986), HHEHFTo
BEMWERBE W EARBINEN, 1ZEASITHERE L OERT I DL FHREINS,

Howard et al. (1991) 1%, #F5&MEd K OB UM 58 T OIRN LI A KA A 0 iR 1T K 5
Bz, Tnzh 1~4 B, 4~16 B EHEE Lz, RFERELLT2-A bFooy ) — L%
FIHCX 5 BME Alcaligenes MC11 12 X5 4EMfE(LZ5 1 T, 2-A hFvxm& /) —)b
IX MAA (272 % (Harada & Nagashima, 1975), Pseudomonas sp. 4-5-3. Xanthobacter
autotrophicus EC1-2-1, BLOIMC2-2-1 k1 & L TCOARESINHMIE D, RFJRE LT 2-
AbhFvxH )=V R L THRRICHE T & % (Kawai, 1995),

2-A ¥ H ) — L OEMERIFEE (BCF) X, 2-A hFT =X/ —/LdD log KowfETH 5
—-0.77 &, Lyman et al.(1982) 232" L 7= log BCF = 0.76 log Kow — 0.23 O & HW T, 0.15
EHEE XU TUW D (USEPA, 1986), L7oM-> T, KREAEMIZE TS 2-A ¥y ¥ ) —)b
DAEMEREITE e FRREND,

28, KL RIS 224 PRV X ) — VOB AN, L oUL
Ul O7HT 4T NN THEE STV 5 (DMER & AEL, 1996), 2-A b =X /
— IV NZELR PN S A, P EEYE (Equilibrium Criterion @ EQC) TO L~V TIT 7 #
7 4 ET /M k (Mackay et al., 1996) 1Z ZAUIZ, K 50%H3Z250H1T, K 25%7% HEEHIZ, £
25%MKPFUNCAFET D E TREIND, 2-A FF =¥ /) — KPS =551,
99%LL EKFUCAFET 2 & TREND, 2-A hF¥ v/ — LR EERIC R S iz
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Al F75%nN HERIZ, K 25%03 KIS FEET D & TSNS (DMER & AEL, 1996) ,

6. REGDORELE FOREE

b hOEEEICHT DY AT 24T O BROMRIL L 7p o 7=, BREFIREICET LT —% 1T
LB, 2D CICAD DR L 72 > T EWNFHE 2 /EL L72FE (I F2) b o7 — 2] % L
TIZRT,

6.1 REDDRE

BRETOD 2-A bFxy ) —VOREICET L7 -2 L LTHRESNELOIFE, Z<b¥
72 L7720 (USEPA, 1986; IPCS, 1990), K5, HiKK, BLOTHEICEHEND 2-4 FF ¥
TH )= NVORECET L7 =2 & LTHER SN b DIFRWA, b RN IRE éné@ﬁ
DR (BEIK, BN »- BAVZER 2R E)FD 2-A "X x=d ) —VREZET A2
FHTITONTZHEN 1 MRSz, ZORETE, A2 IUAMNI7 L —%—tr b
M D 35 4. S ANRAVTINI A = AMIRXND 6 44, TAN=Z T RES R Uin
594, BINE L L TEERICRIRS N, 50 LDOSIMESREANG, K, BAZER,
EANVES, B NJEDZE R DOFELDY 24 R D7 o THRIRS Lo, Bihd KL UECE O RUE
ST, 222 R o2 ) —VOREIIATOIRN>T2, 2-A MF LT F ) —VRE
%, BCEK O 2R CHIEE OB BRI (0.6 ng/L) LR CTh 7=, [FEEIZ, BNZER, Bt
7255 AELZELK DO NTROREHZ SN T H, B SR Aeh o7z (BHERA 5 pg/m’ R
fiti) (Conor Pacific Environmental Technologies Inc., 1998) ,

2-A M vy ) — )L OBREFEE, ChemCAN RN— 32 4 ZHWEET /MEIZE -
THEE STV 5 (DMER & AEL, 1996), ZiuE, LUV O 7 H T 41285 < Mk
TITHHTHY, I HHT, BEICBITA2ETFWEORIFEZHET 272 DI I,
DFEDFHZ Y AMEETICE T D 2-A bF T ) —/LOBREETEEIL, ChemCAN T
FIAIZ L - T, 225F78 0.146 ng/m’. KH17% 4.8 x 10° pg/L. HHET39.4 x 10* ng/g
(WoMREE BY) . HEREA N 2.34 x 107 ng/g (BEIREE) & FHIS T 5, ChemCAN E£F /LT
%, HUIBAEROFEREZHET D720, BT OFEREOREIX, 207 VA2 RN
THELRELVELS b L TREND,

BNZERHF D 2-A My & ) — )VREICBET 57 —F 2R TR 2 4, R ShTwn
5 9B 1 X RA Y TR T, BEOARBORKE 2-4A hF ok ) —LaghaH
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MCHIED L7otk, BNERKOREIBERRE -, BEV % 10, 18, 25, 35, 52, BLW
90 HHICEREL L7=3EI D 2- A b v =& 7 — VR, 424, 220, 150, 180, 160,
59, BX 26 pg/m’® TdH - 7= (Schriever & Marutzky, 1990), & 9 1{EDA % U 7 ALETIT
DITZFERTIL, 1983~1984 FICFEEN b ENZELRAE 2 6 MR L, E&o ikt
AW A a~ N7 4 —IC 80 BREEOARIGEWE DS B Toh Tz, 2-2

R m g ) —VIRIEIE, 1 DOBRIEA 70 pg/m’ TH o7, Y O 5 RIRITHR RS (1

FLINT) & FEl - 7= (De Bortoli et al., 1986),

1977 4 6 H~1980 4 11 HIZKED 12 OFFH TITOAL A TIX, 247 L7280k F o
BRWED—>L LT, 224 ¥ H ) —AREF 5N TUW5 (Lucas, 1984), 2-4 b %
VI H )= )L DOEEICET AR EN TRV, 1 ng/l RiliThdEEbh TS,
B O2-A ¥y ) —VOREIZET 57 — X1, MR TER1oT,

A NKRTZH )= N EDS Y a— Lz —T VT, BB BB Y T — TR
ERk 2 I BRELICER E LTHER SN TWD, KETIE, £ HBESEANTITRK 2%,
GRMVEFANITRKR 6%, 2-A FF ) —AREEN TS &b (Flick, 1986,
1989), Versar Inc.(1986) 1%, =RAIZi% 2-A ¥ =& ) — AN 11%EENTNDH I L%
15 LCu %, Clinical Toxicology of Commercial Products 7 — % X— A Cix, [a—7F ¢
THEIA 7 10T TV — @k =&, KA, TOMOa—T 4 TH ~—h—, D
OEEE) O 1 " e Ta—F 0 VTR T —/HBEER 7 ) —0 2 BENG, 2-
ARNFTZF =PI TND Z ERHE STV 5 (Hodgson & Wooley, 1991),
National Aeronautics and Space Administration(NASA)/McDonnell Douglas Materials Testing 7
— A R=Z N SN TWDWENDL D 2-A FFR s ) — VORI T 2EMIC LD
&L AR S SN LEL 1g H720 1.2~30 pug(FRE: B 1g 720 2.1 pg). &1
BB, 1g 720 033 ug, (/A7 1O T TV —IZEEND 7TRENSHE 1g
BH12 1 1.6~960 ng(1 ®ihd7- 0 o gefE: i 1g H72 0 38 pglg) D 2-A FFrmy /) —
IV & 40TV % (Hodgson & Wooley, 1991),

A&V T TN F AR < RN 2 BB MEAEIA Y (VOC) OB Tl K
A, BIIv7 BIOY VUV D LAHOREKY v 7 A 1 "Wiwnb, 224 FFvoZ ) —)u
23 VOC O aksy & L TR S 41TV % (Kndppel & Schauenburg, 1989)

AT EDOFE T CHEASIIZET T ARUEEA 2 BRIBEEAL BE, < =% 2 7RG,
YeEH72 L, 13 M OWEBRERL (AFAERERICESE, 7 a—L=—F VERE
BEINTNDZ ERMEINTODRLED O, 2-A2 RF V¥ ) — /L3R &
LTV (Zhu et al., 2001), A FZ THEADREEG SN TO AL O S H, v =% =
TR D 1 BT 2- 2 hFT X ) —)Li3 30~100%5H SN TND Z ERRESNT
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V% (Health Canada, 1998¢c), F£7=. 2-X ¥ =& J —uy, BE MY H O B FIK S
ELTHHEHEINTWE LD THDIN, EEHPHEEEH IOV TIERNIE LT
724 (Health Canada, 1998b)

BT, B ARERIRREE [0 B AR OB T O 5 @E 27 4122V T, 2-X Ry =¥ )
— L DOBREFE B AR S ATV 5 (Shih et al., 1999b), HHE A~ 102 B IS @FEBIEEE &4
PMEBIEEBR (RA. RV H L, ERERTREDIEEICEDS) 26, 8 FENE
TH) (TWA) & 52 B VR 2222 5B B3 149 R E Nz, W@EEEEEE 18 40
8 R TWA BREEMLEE 1T, V18 2.3 (BEHE(R 2 2.3) ~ %) 31 (BEYE(R 22 14) mg/m® T, 3 F
14 (R 8.) mg/m® Th o7z, FEHEIEER 9 4 OBEREIT. BT 260 (R
7 350)mg/m’ Tholz, FMEIORST L, a—F ¢ v VRO R P O v — 7 G R E
X, FREN, FH 2200 FEHERFE 590) mg/m® | ¥ 490 GEAERZE 49) mg/m® Th -7,
BIORERTIX, 1EEGOEEREZEATD 6 » HMCblzo CRBRE2E=4Y) 7
LTz, 3—T 4 U M OIEEBHEN 29 4 D_—A T A OFHIPREE, 110 mg/m’ (FipH
2.4~1000 mgm’ ) Th o712, 6 » HEOFE T, ZOEROLKTIREREIL, 1.7 mg/m’
(iPH 0.3~11 mg/m’) IZ{& T L TV 7= (Shih et al., 2003) ,

Sparer et al. (1988) 1%, PEEMAEFAELITV., KEIZHK T HEMPTOBIETO 2-4 FF =
X ) — VIR O EREERF LTz, 3EHE, 6 RGO TOEGRH TR (n =
102), HAEDORER, 2-2 X v =& ) — L OZEKPIRBERE (TWA) 1L, P 0~17.7
mg/m’, “EHE 2.6 mg/m’, THRAE 1.6 mg/m’ TH o7, REHERAREH TH 722 L L
ﬁﬁ®?ﬁ”f€f[ﬁ@ibf7ﬁ‘@f§ﬂLﬁ‘foﬁl/\: EMD,. IIDOT — X XE T E T IXLART ORI L

W/ N LT B ATEEMEDSRIZ STV 5, Veulemans et al. (1987) 1, ~LF¥—D 78 D
ﬁ/‘? IR D 2-A R Z ) =L ERERIL, R EARE L TWnD, BIEEEIC
BREEIEFE X, M 31.3 mg/m’, #iPH 5.6~136.9 mgm’ Th 7=,

6.2 EFDIREE

2-A XV )=V TE, AHTELZE=X ) V7T —2RRENTNDHH, —fikE
[ OFEAEN 72 IR EE B DT, B CE HHEEMAR L TE v, Zob by | BREHHA
EWHBEEENDD 2- A MR ) — VREREICOWT, REOLEOHEE L -IL&
AL oTHEEMENIREH I, 26 O D OBTER 2RI ORFER R 5 Tv
Do

W T — 2 NHHATEAMEEERLOIZLALIE, FELTHRANERATLILOTH D
O, BEXHINTWAHTERFERIL, ZOFBEOLO L7y, B, FITXST
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—ANPENTNDLTED, —OOFEMEICEH L CIXEHTEH2BMELHTET S 2 L1T

TERWFFEDBEARD S OI Y AL EIEREIC L > THRZR DD, BREHAKDOIRY A

HEEKREPFRICL > TERRDIZOTH LD, WTNIZE X, %bﬁ% ﬁ#%@%
HEOEHHEOFEIZBNTIEL, ZOERFININHDOEEILND), BT HDEANIT

T DA IRIRBIR DO 2-A R v X ) — L OEBEREIZOWT, ﬁﬁm%é®%mﬁi

TIXmBICRM S o 72 HEEME & . HEEDORIL L L7 {E %, Table 2 IZEHKIT 5,

RESHAED I L, FIHTEL2E=4 ) 77— 4 %ioT, RKENTHRBEZHETE
=D, EREKET ThHoTz, TORENRHEEMIZ, I FXITBIT 5 S BARHRE T
BT ZER L KEKR DR IE SN TV DA, ZOFRAETIE, 50 FlOSMFIZONT
ST L7222 & AKIEAKR DFREHT TR T, 2%%%/i&/%w&fﬁ@M@ﬁ%TEot
(Conor Pacific Environmental Technologies Inc., 1998), 7072 L. FrHHRFE S LY &V MVE T
T o7, 2-A MFLVZH J—VIRZD 2 DOBEMP SR SN2 &%, 20
BAER, AT HT 22 A MRy ) —VOMAEEAERPRA LTS Z L 2B 2,
BT B0,

T OHEEMEIZEESN T, BT XDV RBEANDGE, 2-A FF =X ) — L DZER
FEREEIEFEIE 5 pg/m® X 0 @< i37e < RROIRERIT 0.013 ngkeg (RE/H X 0 £ i3k
TRINDND, ZNbOfEIE, EEOBRBEELD HWTHA D E@EINTWD, AT,
THERE SN REBRHEICE ST, 70T 0BT /MBI PRILZZ KA B LW
HIFEAKFD 2-2 M=y 7 — LOREIL, b ORHEEME L 0 EHiRWETH 5,
LR o T, BARNS DR ABLED, HEOBEOHEEM E I8 BICRED > e
1ﬁ(ﬁ’ﬁ®iﬂAﬂi 0.0011 mg/kg AFE/H. KDOEAE1E0.000013 mg/kg AFE/H) 1T, W ER
B L EEOGEORBEEOHETEME LD . X500/,

FmZ ) F—ZTRIHTE D bDIERWA, 2-4 Xz ) —d, E& LTHEE
TEE) & B E R D 2RI SR T WD 720 (RSN DR ~D I H s S h
TV, BiE, BF6L<, B MIBTS 2-A MF v ) — L OFEERIFFEIR TIE
2N, 2-A X & s — i, RN E <, log Kow 23-0.77 EIEFITERN 2D, 22X
s BB FICBATT 2 rTREMEITAR D (FERR I, 728 2. B b OB IEOHETE 3,
THYT 4 FTT IMEDFRERN S OIMBIZE ST Tz E LThH, ZOfEix. ZEAEH
BEORMHBRICE ST, ZERB LOHEKIZOWTREDOL A 2T L CatRE S -l
F0b, FEHAMHNIW),

[FERIC, TEHFD 2-X Mz X ) —L~DIREIZ, ZORKHAZ— 2 L - LRI

B, BXOTH T 4 =T MMEOFERICE SN T, ZRTPICHRT, B2 IFEH T
HIE LNt Ebng,
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2-A RX v H ) — V~DOEBEBREIL., TN EEINL TV DA~ 22 TEEE T O H B R
KE7bEtBEZLND, 2-A PX X ) —NABREENTND BN D IHEERNLIZIX
FeJE & BT 2 BRI DO H D b O < WA ERERINOM A, 1F& A EDOHEFR
DO FHERBERE THL L PHRIND . EENT —Z PRSI TND N DR
B OBIREIZOWT, REOLAZ T LI HEEM % Table 2 (2R3, 72720, B4
T, TS50 OBIEDOHME L HH Y — BT 2 EENEFICZ L, KT, 2-
ARFvH )= VOFERANEL OETHEAATND I EEBETLHE, 2D OHRETEMEIX
BEOEBEOBREELV LRV EWAREEND S Z L3 s nid e sy, &
BEAHELELRAGD, 2-A vy ) — LVOBRE N E Tho o HEE /ML, ~v=
X TBNIETH D (12,5 mgkg KE/H), ZOHEEMIZ, BT SNTALEWD 100% UL
éhé&ﬁibt@”ﬁ%v%Uﬁ’%dwf“ﬁéﬂfﬁ@GBH%lwﬂ\ﬁ&WW
IZOWTORIZHRBENTZ D Th D, FEMGEGHHLC=A~DIRFEIZLD 2-A FFox
2 ) —NVABREO LRHEEMEIL, L0 EMRHEENTEX L0 T —F NN L 2EBE

LC, Fd & Bl L B RO S U= LAY 100% I S5 ERCE L 7= B0
U AW TEH STV D (Versar Inc., 1986), 2 HHIA T L—3EiAl7e & R,
ORI LD, BNZEKFREORKEOLAOHETEMHIX, HK 76 mgm’ L STV 5,
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Table 2. Worst-case/bounding estimates of intake of 2-methoxyethanol by adult Canadians.

Exposure
medium

Assumptions®

Estimated intake (mglkg
body weight per day)

Environmental media (indirect exposure)

Air

+ based on the limit of detection for 2-methoxyethanal in air in the Canadian
multimedia study (5 pg;'m‘] (Conor Pacific Erwironmental Technologies Inc., 1998)

+ an average Canadian adult is assumed to weigh 70.9 kg and to breathe 16.2 m” of
air per day (Health Canada, 1998a)

(0,005 mg/m?) (16.2 m?)
(70,9 kq)

0.0011

Water

+ based on the limit of detection for 2-methoxyethanal in water in the Canadian
multimedia study (0.6 pg) (Conor Pacific Environmental Technologies Inc., 1998)

+ an average Canadian adult is assumed to weigh 70.9 kg and to consume 1.5 litres
oftap water per day (Health Canada, 1998a)

[0.0008 mgl) (1.5 litres)
{70.9 kg)

0.000 013

Consumer products (direct exposure)

Mail polish
remaver

+ based on the upper bound of the concentration range of >30-100% of 2-
methoxyeathanal in nail polish remover

» assumes a typical quantity of product used per event for “nail polish & enamel
remaver of 3.06 g and a maximum event frequancy of 0.28 times per day for users
only (USEPA, 1887)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1898a)

(1.0 (0. 20/day) (3060 mag)
(70,9 kg)

12.5

All-purpose
licquid
cleaner

Inhalation

» based on a maximum concertration of 2% 2-methoxyethanol in all-purpose liquid
cleaner (Flick, 1985, 1888)

+ assumes a mass of 35 g is used per event, a 0.47-h duration of exposure, a room
volume of 20 m”, a breathing rate of 1.3 m*“/h for an average adult during light-level
activity and a frequency of use of 360 days/year (Versar Inc., 1988)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998a)

(0.02) {35 000 ma) {0.47 h) (1.3 m¥h) (360/355 days)
{20 m*) (70.9 kg)

Dermal

+ based on a maximum concertration of 2% 2-methoxyethanol in all-purpose liquid
cleaner (Flick, 1988, 1989)

+ assumes an event frequency of 360 days/year, an exposed surface area of 400 cm®
(both palms), a product density of 1.19 g/om” and a film thickness on the hands of
2.1 = 1077 cm (Mersar Inc., 1988)

* a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1898a)

(0.02) (360/3565 days) (400 cm® (1.19 g/em® (2.1 x 107 cm) {1000 maig)
(70.9 kg)

All-purpose
spray
cleaner

Inhalation

* based on a maximum concentration of 2% 2-methoxyethanol in all-purpose spray
cleaner (Flick, 1985, 1888)

» assumes a mass of 76 g is used per event, a 0.47-h duration of exposure, a room
volume of 20 m”, a breathing rate of 1.3 m"/h for an average adult during light-level
activity and a frequency of use of 360 days/year (Versar Inc., 1988)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998a)

(0.02) {76 000 mg) (0.47 h) (1.3 m%h) (360/385 days)
(20 m%) (70.9 kg)

0.65

[estimated indoor air )
concentration of 76 mg/m”]
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Table 2 (contd)

Exposure Estimated intake (mg'kg
medium Assumptions® body weight per day)
Dermal 0.21

* based on a maximum concentration of 2% 2-methoxyethanol in all-purpose spray
cleaner (Flick, 1986, 1989)

» assumes an event frequency of 360 days;year an exposed surface area of 400 cm®
(both palms] a product density of 0,88 g;cm and a film thickness on the hands of
21=10%em (Versar Inc., 1988)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998a)

(0.02) (360/385 days) (400 o) (0.88 gicm? (2.1 % 10~ cm) (1000 ma/g)

(70.9 kg)
Varnish Inhalation 0.0075
- based on a maximum concentration of 1.1% 2-methoxyethanal in varnish (Versar [estimated indoor air
Inc., 1986) concentration of 13 mg/m?)

* assumes a mass of 150 g is used perevent a 0.47-h duration of exposure, a room
volume of 125 m®, a breathing rate of 1.3 m*h for an average adult during light-level
activity and a frequency of use of 24 days/year (Versar Inc., 1988)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998a)

(0.011) (150 000 myg) (0. 4? hi (1.3 mih) (24/365 days)
(125 m") (70.9 kg)
Dermal 0.027

+ based on a maximum concentration of 1,1% 2-methoxyethanal in varnish (Versar
Inc,, 1986)

« assumes an event frequency of 24 days/year, an exposed surfac:e area of 190 cm’
(10% of the hands and forearms), a pruduct density of 0.88 g/lcm” and a film
thickness on the hands of 1588 = 107 cm (Versar Inc,, 1988)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998a)
(0.011) (24/365 days) (190 cn®) (0.88 g/cm™) (15.88 * 10~ cm) (1000 ma/a)
(708 kg)

* For all of the consumer products, it is assumed that 100% of the 2-methoxyethanol is absorbed.

INHOHEEMEIX, D7 b0 DT —XDANFENRARETH 7=, RO EHO
ﬁ%&”%KO%T®#%&§%TV51kK&%Té%Eﬁ%éoMif\:ﬂ%@%
EMEIE, RONETF—F TRIHENR TS, RENRBREREL IS AT, TOIELA
Slx. RIRFED, THRLEGBREICONTO, R KELITRRKICEVHEEMR THD Z LI
BIEETLOLERDH D,

7. ERBME LV E FTOERRENE - RFOLEK

2-A hFvmy s —uid, AL WA BEEEEIC L o TAS RIS L, BB O
b EOTEFIIAL 54 L, B OEIREITRMA LY @V rTsEMEN & 5 (Welsch &
Sleet, 1987; Sleet et al., 1988; Scott et al., 1989; Kezic et al., 1997), 2-A hF T =X /J—/LDFE
R IR TH D, RAMOMRBREEE T, 2-A bF =& ) —iF, 7a—i
IKERER L T T & FIKREREFRIC L > THRLNE MALD I &4, S 512 MAA (2R
HEND (BXEOLIEEDOH LKW TH D), MAA I, SbiZZ7 U v faa (Tabh
O-ii A F k) ST, b ST @MbIRFRIT D, /o, —HD MAA X, 7 L7 R
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FEIC Lo TRE SN TV D AEELH D, DV, 2-A MFvx X ) —iF, I/
V— A P450 EEMEEA X X —BIZ Ko Tk S, O-A T AL ENTHNL LT LT
EREZF LT a— bbb d b, 2-A M=y ) —)uid, MR E720%
TNy a T, HERGSNA AR L H D, SRERE OB 4. Figure 1 1277R-7,

H
2
O H
|| HO/A:\C/O
CH, H,
Formaldehyde Ethylene glycoal
HO OH
Cytochrome \CH_C/H
o] P40 H.C o —HC/ \CH—OH
o /22 /Icl o /JCH? Glucuronyl ’ \O/C\C/O \O—HC/
H
H.C ~7 v \CH3 H,C e oH transferase g \
H, H, /C——ﬂDH
2-Methaxyethyl glucuranide o/
2 Methoxyethyl acetate 2-Methoxyethanol
Alcohol Suffo- ool
dehydrogenase 2
t fi
y ransferase ch/o\c/c\o/\s\\orl
a
2 o]
Hc/ﬂxt/qu

2-Methoxyethyl sulfate
2-Methoxyacetaldehyde

Aldehyde

HO OH
dehydrogenase \ /
Glucuronyl H CH—C{I
o] 2
transferase H.C —HC ' H—OH
Cﬁo Dealkylase /O\C/U\O 3 \O/C\ﬁ/o \O_HC/
-
N Carboligase Hgc H H
! //C—OH
Carbon dioxide Z-Methoxyacetic acid 2-Methoxyacetyl glucuronide o
Acyltransferase
o]
Il Hy i}
Hf/ﬂxr/ﬁxw/ﬁxr/ﬁ
H H

A

2-Methoxyacetyl glycine

Figure 1. Metabolic pathways of methoxyethanol

—HREIIZ, A EITRAICKIVIRE LT v b, v U A, BEOE FORFNLHEE
TV D EERRHWIL, MAA (FFER £ 72138 E68) Th 5, MAA DAL THE STV
2 RIPEICIE, FHCHORBRGICE W REBRE LT v McBF 52 F LY a—u
(Medinsky et al., 1990) &, 7 L7 R[EBEDRMED R0 5, mEPHEE SN LRHW ToH
%5 MAA 1%, & FTIE, GEIRFT D) 7 v RO UEIRTO) $ L X0 HI1E5 002 - < 0 i
S, M oOFEEIL, FnEh, 77, 12, 19 K T&H % (Groesen-cken et al., 1989a),

T PERESR U 7z 2- 2 h¥ oo ) —)L%& 76~660 mg/kg RE CHERAFKS L-HT ~ b
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TiE, 48 FEMOEHIF FIZ, FEEED 50~65%MRFIZ, 73%H MAA & LT, 15%LA
T 2-A MR F ) — b UTHRt S A, FESTIZ 10~12%78 “gfbikFE L LT, 3%
2 2-A RFxvx s — e LTS, EBEPIZIZO T 1~27%0 S TV 5,
PG ST HSEED 5 B 1.6% 03 TR, 0.2%23 B ik, 0.7%23 MK, 0.1%23E 5., 0.02%73
Jafli, 0.03%25 i, 9.6%735% 0 D6, ZH LI STV 5 (Miller et al., 1983b;
Foster et al., 1984)

MR L7z 2- A ¥ =& ) —)L%& 12~110 mg/kg IKE T 24 B0k G Lz ~

R CIE, 72 B O BIEARI RIS, HFEED 40~50%M3 R FHIZ, & D 34~45%7% MAA & L
T, 2~60%NTF L7 U a—LE LT, 6~8%M 2-A hFv X /) —)bt LTHEIS
TS, JRFED MAA OFEXTRIEIA X, HE5EOEME & bl L%Lk%ﬁ TF LT
U a—OEEIHET Lz, #5 LEBEEDOR 20~30%2A MR I, Kot —#{bix
FE LT, S%RMBPREED 2-2 bFvx=H ) — b LTHt s (Medlnsky et al.,
1990) ,

TREHERERR L7z 2- A bRy ) — L& 0R 11 B BICRA#E L7z CD-1 ~ 7 ATk, ik
FHEED 70~80%7° 24 I LANIC IR FIZHRM v, 2D 9 B 50%1E MAA, I 25%1% 2- 2
FRITEFALTY U Thole, £, K 5~6%7 72 KT o> THERHIZ iRk
RFEE LTHRIE STV D, 72 REFRZICAT DAL/ HIBR Tl BERRED 0.025%23 R0 b fk
HEINTWD, EBEAIEESEICLD , FEAHY THD MAA B 2-A X7k
FNLT IOz, =F L7 U a—nbERIN, 7Y a—LgEes L Tr Ul
RSN TND ZEMWRENTZ, 2-4A FFT T ) —)LE MAA (I vz ind L
T, TNEI, 2-A PFTZTFNNE 2 A RNFUTHEFAT NI = R, £z, 2-4
h¥ v H ) — VITHRERE A L CHEER 2- A R¥F T = F L7 D (Sleet et al., 1988;
Mebus et al., 1992; Sumner et al., 1992)

2-A NFTTH ) —)VE 12, 24, £721336 mg kg AEOMHET25 HifEEREOKE LZ
IERF >0 (Macaca fascicularis) Tik, MG O MAA EBEDO FRBREO LTS, #&
51 HE, 8 HH. 15 HH., 22 HEIZ, 3~6 Lo b, # 5t 2, 4, 7.5, B IO 24 Kl
BICMIRDAERIR S v, s Thbivic, ROIOEENG 24 FHET, 22720 O&D MAA 73
BHEN TS, 2-A FF T H ) — L RHELCHIZ MAA IZEB-END EIUE L2

MAA OHEIO I, #4920 FEfl TH o 72, IIET O MAA OREIX, 25 HE 0)#&57@
54 HEMN5~10 pg/mL, 1 BEHE 0.1~1.0 ug/mL ThH-o7-, ZDH%. MAA [TBH SN
7eino 7 (RS 50 ng/mL) (Scott et al., 1989)

Kezic et al.(1997) 12 L > T, 5 A OREEREE (B 2 4. &tE 3 4) 2402, ¥ 42
mg/m’ DYEFED 2-4 hF & ) — U 15 451 4 [BIRE L= 5E 0, PRI X 5 H0 AZ
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BERE SN TV D, MK/ZER BRSNS 32836 L IEFITE W=D, AL 2-4 h¥v
TH =D 80%H FELEREICIE L, 2-A X v =¥ ) — L OWAIZ LD HD IAA &I
190 mg £72>TW5D, RERRFO AT > X251 2k FERZERAE (OEL) Th HIRE 16
mg/m’ TO 8 B AIRFZ I ZAMFT 5 &, 57mg & W I HEEIR VAR BN G SN,

Kezic et al. (1997) 12 L > T, 5 4 OEFEEREE (BE24., LME34) 2381, [iEE721
WRIED 2-A M¥v =& ) — )V ORIENPDORY IAHEDPRIE SN TND, KIERD K EWIL
RIS D720, SRS O 5 ORI & T (FRHERTH 1000 cm®) 2 4000 mg/m® O
D 2-A MFv T ) —) U 45 SpfRiREE Lz, e i3nic, 3 WL RZET T, 2-2 b
LK )=V DWRIRT, 27 em® (i) OHEAE DR G % 15 4R Uiz, FEARPAHY
Thod MAA OREIZEY | FEENS OBV AKLEDN G S 7z, EREERE Z LT,
MAA DOHFHEIZHONT, WAL DBEOLE LSRR LT, KED 2- A FF o X
J =V ORIGHREE X, T 36 GEYERZE 1) cm/FE GEIRIRE) . WIED 2-2 hF v om¥ ) —
IV DWRIHFE 1314 2.9 (BEYERR 72 2.0) mg/em™/HE GRAEE) Th -7, EFORERRIKIC
RSN ERE LGS, WARBER L REREELEARADETEXDL L, 2-4 ¥
TIE ) —IVDREEND O IABREIL, BV IABRERIRD 55%EHEE ST, WL
ATE 0D B2 8 (32 A THY 2000 em?) IZHEIRD 2- A M ¥ B ) — )L 2 Hifil S B 7355 O S
G DOHLY AL, 8 FEfE] OEL (16 mg/m®) TOW ARV AHLED 100 (5225 HD L
FREND,

F344 T v O 4 TC2MHH L, SOBIE L7578 (R 9.4 em®) 2, MR L7z
2-A MF¥ v Z ) —)V%& 35 109, F7213 321 mg/kg (KEDOEE (AL : 7 b)) T@®A L,
PPHIERIE L LIz & 2 A, 5 LIEEED 19~27%72% 72 FE TR S 41, S1~61%H35
LT e, 72 RO I, # 5 &Ik < WIS L2 BERED 67~72%7)3
PRACHEME S 20, 8.8~10% 3 FH A IZHEIE X 41, 14~16%B3ENICFRET LTz, 47 I#f
27> TRELLEZIROIH CTlE, IEHED 62~63%2 MAA & LT, 10~15%13TF L
Y7 a— bk LT, 88~10%M 2-A X7 F AT U b LT, RiCHEE ST
BY., BV ORREORHEYOEGIT 1.2~21%ThH o7, B INIZHFREDOK 4.2~
7.8%7%, MR HIZ gk ik & L CHEE S 4T/ (Sabourin et al., 1992, 1993)

Sprague-Dawley 7 » hOHE3 PEAMH L, 2-A FF X /) —/LIZ 4976 mg /m® DL T 2
REfHl BB REE L7 & 2 A, M OEERE 86 ng /mL @ 2-A ¥ o ) — /LA &S
AL T %, Sprague-Dawley 7 v MO 4 [BAEH L, 2-2 FF =& /) —/L% 761 mg/kg
R (10 mmol/kg ) O HETHEIEENE G L& 2 A, K 20 5% D 2-A FF o X
J =V DR M A IREITK 685 pg/mL T, 2 FEEZICH, MH 254 190 pg/mL @ 2-
A NFTTH& 7 — KR Z 7z (Romer et al., 1985),
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TR U7 2- A R ¥ /) —/L% 250 mg/kg KB O HE T, Sprague-Dawley 7 v h
ORECHBEIEENTES L7 & 2 A, B5 SNTETHED 40%728, 24 KE O B A1z R
HZHEH X3 (48 BRI TIE 55%) . D 9 5 50~60%5 MAA, 18~25%7M 2-A h&¥ 7Tk
FNTY v LEE SN, MiER 2-2 b ¥ ) — )L ORI 0.6 BERD, M
R BE O PR ERNIE 20 Bl CTH o7z, 2-A bR — &2 #5925 1 Keianic,
TV a— VK EBERAEA O E T Y —1 (400 mg) ZIEIENTESR L-5E1CX, &5 Lz
HBUHRED 9 5 18% DA A3, 48 IfRIEI L7 RN S vz, Mg 2- 4 o= s ) —
VORI 43 RERRICIER L, BCHEEO I & 51 REICIER L7z (Moss et al.,
1985),

Rémer et al.(1985) (28> T, 2-A FF v =&/ —)Ld, M= /) — )V RIFFICIFAETS
HEGENPHEIND Z LN RENTWS, T, Tha—ikE#BEICL T, =
K )=k 2 A NX v ) — VI BEICBATINC R IND Z L 2R LT\ 5D,

300 mg/kg (AE/HD 2-A hF =X /—)v % 20 HMW, HEZ v b 8 LI O&E G LizL: =
Ay MO 7 v a— VK FEEERIEVEO A B EABEI 2 Z Shiz 2 EnmEshTn
% (Kawamoto et al., 1990)

RO CD-1 ~ 7 2D b HBE S V727 v 2 — VBLK RS & OFxTBRIMED
22 A RFv T ) —F s )= D BENZERBOLNTWD, =% ) —/WEIA
T U RAA T UER(K) 25 0.598 mmol/L, e KIS E (Vinax) 25 391 nmol/ mg & /X7 /i
THHDIZKI L, 2-A MFvxmH ) —)UiE Ky 23 5.18 mmol/L, Ve 2% 211 nmol/mg % >/
7 |l Cd - 7= (Sleet et al., 1988)

Aasmoe 5 LN Aarbakke (1997) (%, 7 v MZ 2-A FFxv =& /) — )L L MAA OO
MWD EERELTND, 2-A XV ) — VOYRIEE L, DT v SBHEDT v
FED BAEEIZHD ST, MAA IZOWTIE, HEICHEZITRO b d o 7o, JattiE
JEM2-A FFT & )= L0 BIEDENITEN- T,

2-A MXvxF )= ADOT T — FAHEE R 2- A bX =T )L, FEERETI S A
LNOIWETHLN, KATIE, W OPOMBEH O AT 7 —BIZL-T, ELITM
KRS IT 2-A ¥ =X ) — 2725 (IPCS, 1990), L7=23-> T, Hifig 2-A &=
FNOFMEICET T —XIE, 2O CICAD IZEHEN TN 5,

2-A bFR T F ) =)L OWIL - R - RN AT - PRt o A B S B9 SR ) B R (phys-

iologically based pharmacokinetic : PBPK) &7 /L3 < D2 BE%E S Cu %, Hays et al
(2000) (X, ¥ 7 ZADIWERATHICIIT L 2-2 bFFvxm ¥ ) —/L s MAA OEREIZHONT
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DOBEAFD PBPK EF7 LV ZEEL T, 7 v FOIEIR 13 HH & 15 H BIZE T 2 RHEDO Mg+
EIHRRARIRIC BT D 2-A RF T F ) — L MAA OEE4RT I al— L TW5,
KET VI, I, JEMG. 36 K OMEHE T+ i S o2 RE S H a2 /3— k2
YEMWEENLTWS, /%/b@v?x%sziﬂkEé%L'( MAA Z34i® PBPK (2L %
HENAREIZ 2D, R E R WCHER SN R— A MZE £, IR
DERBITIE D 2 /X— K A2 R~ Ei FENS, EFTALDOYI 2L —3 g TR, 2-4
Fom& 7 — L MAA OFEHlFE N E723FHEIC L 285 % 0, H-CHEfkd o 2-2
v ) —L MAA IREOEYFRIREEPIHEICKRINTND, ZOET VI
X, FEFORDALE & GEIR T OMEBIC I 2 EBERE O ZLIZ OV T OFREIR N FH E T
W5,

ZOFETIVIE, Gargas et al.(2000) (28> T, S HITWABREZE~ L ER S, MEESTH
%, WHRH O Sprague-Dawley 7 v b3, KUADIRRED 2-A hF =& /) —/LIT 32 mg/m’
BLO160 mg/m’ ORET, 1 H 6 B, 5 HE GEE 11~15 A B)B#E Sz, RIETIE
5 B (EER 11~15 B B) O LgE#H O, R JORFmtf o 2-2 o=
/*/W)%Efk MAA REL . ET AV TORR L DRI TONTZ, TIDDREX, 7 v

2B DIE~DFBO MBI (NOAEC) 1 & O/ e ME i B (LOAEC) O BEA O fiEf
&*k/\l/ﬂ\to DTy MIBITSH2-A MXv=H ) —/)L/MAA ® PBPK E7 V%, t
MZAT—LEHbt L, 2-A X =y 7 —)VICIREE L@ EBEE O MAA OJRFHEH
BREICET 5, O EIC L > TEDOLNTZT —ZIZOWVWTO TR EERO = > 3— |
A N EEDRROD) I ézhf:o HAHNCHEES - RO a8 — R AV R &FED)
EhOETAEMHALT, 7 v MIEITSH NOAEC & LOAEC DOEEFERE CHIE Ik
B Lxﬂiﬁ‘é MAA HIEMEIZ %o% FIY4 25 FOREREN RIS, EIRFIC 1
H 8 B, ¥ 5 HRIMRE SN D LMEiE, 224 b o/ —/ L2 38 £7213 190 mg/m® D
ETIREIND L, FHMEAD MAA MHRE U KIRE (Crad £7213 1 B O ORRE H#HR T
HfE (AUC) 28, £ NOAEC (32 mg/m®) £ 7213 LOAEC (160 mg/m’) (ZIRTE Si= T »
FOGEITHE T HIREIC D LEHR S L,

FEJ& 6 OWI L, R BB CIXEERBERE CTH L ARBENH 5729 Fﬂ)\ﬂ;%ﬁ
BT, EPREREE IR ERVEBZ 6D, MAA R ORI EE
REEEICOWVWTORREN CHYREIEL LTHEMATE 5 L3 2 5405 (Veulemans et al.,
1987; Groeseneken et al., 1989a,b),
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8. ERBEES LUV in vitro REARADE
8.1 HERSE

2-A R¥Tm & =T, —HRIT 2460~3400 mg/kg REOHFH & SHHEA 50%HIE &
(LDso) . 6000 mg/m’ LA b & SFUBWA 50%EKFEHEE (LCso) . £ 7213 1300 mg/kg (AH &
SN DR LDsg TR 252\ T2 EBRENY) C©, B~ S5 O 2 ME#ME 2 7~ 7 (Smyth et al,
1941; Carpenter et al., 1956; ECETOC, 1995), X VKM & TORAMERE Tl MOARE R
~O7EME (50 mg/kg KELLE) | MIKFHINT 2 —2 D24 (200 mg/kg (RHELL ) | i -
P fi - LN~ D 525 (300 mg/kg RHE) 72 & DM BIERI BN FR D H AL TV 5 (Chapin &
Lamb, 1984; Anderson et al., 1987; Holloway et al., 1990; Kawamoto et al., 1990; Ku et al., 1994) ,

8.2 RHE KU

2-A ¥ H ) — U R ERICRIRANM A 5] &k 2 9 AT REME XKV (Carpenter & Smiyth,
1946; Jacobs et al., 1987, 1989; Jacobs, 1992; Devillers & Chessel, 1995), £7=. T/LE v &
72 Magnusson and Kligman Maximization 1% T, FJEEIEM TR STV 720 (Zissu,
1995),

8.3 SEHAREE

7w bTIE 222 PRV L )V RTIIHER 2-A bR ZFAOREA, WA FTIFK
JEEBAIC K 2B O KAEREE T, MR, R, MRS, AERERzRLZITOTVEE
HgBE THAZ EN—H L TRIILTWVA (Miller et al., 1981; Grant et al., 1985; Fairhurst et
al., 1989; Feuston et al., 1989; Kawamoto et al., 1990; Exon et al., 1991; Smialowicz et al., 1991a;
NTP, 1993; Butterworth et al., 1995; Williams et al., 1995), 50 mg/kg KE/HLL E% 4 HERE O
PeH4 %75, 950 mg/m® LI EDOZEHIEET 9 HREBESNZT v FTiE., MRorEx &
BOWBDBEED Hiv, L0 EVIRE VLTI, RS AE T TV D, MR
HUER R B RO 1L, £ 88 mg/kg MRE/H . F7213 950 mg/m’ LI ET, 9~10 H
BEE SN7-T7 v FORBERTLIEBO LIV, —F, MEFEHI/ T A —X OZ{LH, 70 mgkg K
F/HEZI1L 950 mg/m’ LTS5 AR EBZESNEZT v P THRESL TV,

~YURIEATAHT—FRX—=RF 7y FEVBROLNATVWDHA, w7 A TiE, 1000, 500,
250 mg/kg REH/H T4 HRELL ERRO$ 59 20> (Nagano et al., 1979, 1984; Miller et al., 1981;
Hong et al., 1988). 950, 950, 3200 mg/m’ DZE5 I T 9 HIEESE LI BaIlcns,
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M. RS MR A~DEENGED 5N TWDH720 (NTP, 1993), ~ 7 AL, 26 DOHE Tk
FRENDEB~OKZMENT v L VEWERDbNS, 7 v k&~v ALS O EBRME L E
DOEIFTEICONWTIE, AFTELT = NIHEFIZRONTND =80, BEWRDOH 5 LLEEH
TE 720,

WAL, Ty FBIV T RIBITOHEMEOER L L THERINTWVAERN, T—H—
ANTRRE LN TND (Y7 v a v 88 &),

8.4 FHIRE

PRI OB E I THORE G L BRI LT v T, MR, R, mikix. 2-
ARNXFVZH ) =ML DEEOFERENTH D Z LRI TWD, 285 mgkg RHE/
HGUR LB &) DL EOMET 6 BERAKRE LT v M T, MRl X OHEOZE
MaCHE R & MRTFHINT A —Z (CEE~ET B RE, ~~ b7 U v ME, JRifL
¥, BMmERER &) OZEERRED TS (USEPA, 1992), 2-A ¥y mH ) —)L i,
71 mg/kg WEH/HLUL EOHEICHY T 5RE T 13 ERESOKES L7z F344/N 7 > K (NTP,
1993) I W T, MIR~DOFE (Z i, HERE L /MDA 72 L) o, FEOZE
PEE RO BRI LD LN TIY | Z ORI AR O i/ & (LOAEL) & 772
Ihd, ZHoORERTIE, MM E (NOAEL) IIfEFE S LTV 720,

BB OFE R L [FAERIZ, B6C3Fl v~ 7 AL, 2-A hF V=¥ ) — Ul X> THREINDFE
BAOREZMNRT > B I IR FFREMAR~DOEER | 21 Eh 530 mgkg RE/HLL
& 990 mg/kg AH/HLL LD & T 13 MHEHUKE G LI2GEIZ DA BTV 5 (K
FHNT A= F TR TR, ﬁxkﬂ%ﬂﬁa_m@n’*ﬂfﬁ)%f“fi%ﬁﬁwﬂ:# 492 mg/kg
{RHE/H TREO HAL TV D (NTP, 1993),

Fo, MREREROBEBERD L & HIZ, FHROMBFEFHZE L W OO MR TR/
T A =2 (BMERAMI, fi/, ~F 27 r B URE) B XORIRILT T XA —2 (fZ 3
7. TNT I, raT Y )OS, 224 FER L ) —/LIT 950 mg/m® DIEET 13
I W AR ER S 7= Sprague-Dawley 7 v F TR LT\ 5, KR CTHRO LT
320 mg/m® DL TR SN MR ERD DZ T - 7= Miller et al., 1983a; Rao et al.,
1983; Hanley et al., 1984a), Miller et al.i%, New Zealand White 7 ¥ % 2-X hF T =& /) —
JZ 13 AR L2 L 24, KRBT 2R MEAE <. FBROLMED 95 mg/m® &
W OARWIREE TR S, —J7, MR U oo SHRE O ZERE 320 mg/m® LI EOREETAEL
Tl EEREL TS, ME~OFECRMES, AMmERE, XM/ M OB & |
~NEZ B EVREOT) 25, 950 mg/m’ O TERD HAL TS (Miller et al., 1983a), L
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23> T, U RITHIT W AR D LOAEC 13 STV %A% (95 mg/m®) . NOAEC (2
DN TIIER STV,

1000 mg/kg AE/H T 13 B GRGE L7-F/LTE v F Tl RHEA~OHERRE LR 72 528
Oz, WEBLIOEEORAD & MKFERN/$T A —2 (REE M & [ mERERED) B8 LV
RGN T A —H (MLHFEEE L RPN T L) DZEALDFERD H LTV 5 (Hobson et al.,
1986) .

8.5 RHRE L RSAK

2-A hFR Y )= ~OBMERER IS & DRI BT BRI S TR,

8.6 BiEH & EEFMEE

2-A bF v 7 —/L, in vitro RERCILBE FRREREZFER L2V, ok REH

REOBELZFHRT LRV DBHY . £T2. RYORH TH D MALD 73, W< D0 DRGHE
MR IC B E R LI W) — B LA S 5, AT TE 7 in vivo BREROFE R
2-A X v =¥ ) — VITEMIICEBEEN RN E RN SN TV D, BEO AT
BB LZFERT DL 0D N ODORBR G 528, 21 H ORBRORERIZREN72FE
TR T B,

In vivo SBRTIE, 2-A FF =X/ — Lzl A, #H, £EFEREICI D BEE 21T
KEWRE L7 v FBL W~ U 20, FEaEEFITFHERE I TR0 (McGregor et al.,
1983; Au et al., 1993), £7=. BifiE 2- A F X = F LA MEENTERIC X 0 EHEER S L2 A
A A —T, BRI METFER I TV (Basler, 1986), 22 XA v R T vt A TiL, 2-
A MFT ¥ ) —)L%& 500 mgkg (KE/HUL EOHECHBEBEHROKE L= v b T, B
Bl & K5O - HA MR O DNA 8E235] &k Z 41TV % (Anderson et al., 1996), 1F -
IR T D EMEBOERBR OB RITE H EH TH Y (McGregor et al., 1983; Rao et al., 1983;
Anderson et al., 1987), Zh 5%, 2-A b X ) — L ORERENE S FEEEZRE 2T
BRTHUENRDDLD, RITEHL <> T 5,

2-A RF v = F, SO EMAERDFET THLIFETTH, RXIF T AN
(Salmonella typhimurium) o £ E 8k 12 28 B 2 7~ L T 72 W (McGregor et al., 1983;
McGregor, 1984; Zeiger et al., 1992; Hoflack et al., 1995), 2-A hF T =X J — /LD FE B

(MAA) &, ZERJFMEZR L T2 208 (McGregor et al., 1983; Hoflack et al., 1995), 7t
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FT T ROFEA (MALD) (X, AMAMERETEECROFET THIFFETTH, 1 D
DERICTEMEZ 7R LT 5 (Hoflack et al,, 1995), FEEE 2- A b ¥ v F i, 2R
(Schizosaccharomyces pombe) (Zxt L, 15 EAEHFER T (Barale et al., 1979), 57275k (S9
TEMEALR DIFE T3 LOGEAE F) THERFEAR L TV 720 (Abbondandolo et al., 1980)
D, Yuta Koy BE R & BEMEA 5 & Z LTV % (Zimmermann et al., 1985; Whittaker et al.,
1989), 2-A hF =& 7 —/Lid, in vitro TRIFLEEMADIC MR ERZFEH L T2
(McGregor, 1984; Ma et al., 1993; Chiewchanwit et al., 1995) 23, RO 7 & 77 & Fid,
F v A == ANLAZ—HIfIIZ hprt JERAEF L gpt JERARZFHFE L T 5 (Elias et al,
1996), MALD (X, F ¥ A =— AL A% —JIE (CHO)-AS52 HifldlZ gpt Ein 122N H %
B L TCWD, EAEMIOKRD CHO-K1-PH.4 (21E hprt EIn 2SR EREZFHRE L TN
(Chiewchanwit et al., 1995), = 7 =5 7 32 (Drosophila) Z FH 2 PEMESS PHEESERERIZ 35
WT, 2-A XV H ) —ARETIWEE L TRBREN TV DI, BRERIIFRINT
720 (McGregor et al., 1983),

2-A MR E Y )= L ZORFRT AT VN, W (e 2 EEe) ORFERMICE VD T
OEREZEINEED 2 L 2T TV ONOIERYH 5, PRIED MALD (&, Hx 7555
HERERRIZ R U TR 2R Qe R HE AR Z A L. —F MAA [ IREETH D Z L AHE S
AU T % (Villalobos-Pietrini et al., 1989; Loveday et al., 1990; Chiewchanwit & Au, 1994; Elias et
al., 1996), BULAMTEIT T 2 DORFWTH, WILTMIUZIB T 5/ MZEDOFHE R IO
THHEORENEGELNTEBY, 2O 1 DOT7 T LTE R 2-A v =d ) —LET
[T MAA DWT LD H13D 28T - 7= (Elias et al,, 1996), 2-A bF o X/ — /L)
in vitro THBRGLA 3 (RSS2 5692 & 9 HEDRRERUT 223, MALD & MAA &, i
IR Y0 3 IR A ik B LI G &2 7k L T 5 (Villalobos-Pietrini et al.,, 1989; Loveday et al.,
1990; Chiewchanwit & Au, 1994; Elias et al., 1996), 2-A hF% T X /J —/Li%, SO {EMALFR D
FETTOHMFETTH, HR e MERHEFMIZICARES DNA SlREFEL TH2RWN
(McGregor et al., 1983), 2-AX hF T =X /—/L'H MALD %, invitro TEEME7: E0HF 4Ry
ZUBE 23598 L Q5 (Zimmermann et al., 1985; Whittaker et al., 1989; Elias et al., 1996) .,

8.7 40E - RESN
8.71 KR~ DEE

MR8 SN2 OBERBRIZB N T, 2-A bF v =& —id, WINORG5RE (KT,
PBE. #AL. RA)ThH, BREICH L EROBME (YR, Ty b, EALEY M, U
¥, AX)T, BEOEFEZRR~DOFMEDN, —HLTRINTWD, FilsE ~ORELT
T, BRI ~OFBLED LN TEY, LIEUERR LEREOHE S ITREIC
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BOWTHESN TS, MHERSNZHBRD O b, FEA~ORE (HECHMBRN B 7R,
RGO LR RT 7 LT F U2 8) 23] oMk a RT3 T A =2 2 iiEt L
RBRTIIVWTRL, 2-A MRy ) — VOB EIINERAKREICEIY, ZhbD
AHIEE B ST 2 A HFRERAEE STV D,

FERA~OREL, HEICLIUE, 7y MC 222 My ) — L EHOKEE L CRE S &
T2 REBRIAHE L 727 — % TlE. 30 mghkg (AH/H THBEINTZZ EBREINTND
23 (Gulati et al., 1990a,b), —f%MIZIZ, £ 50 mg/kg K/ EOHETHSE I TV
(Foster et al., 1983, 1984; Chapin & Lamb, 1984; Chapin et al., 1985a,b; Creasy et al., 1985;
Anderson et al., 1987; Ghanayem & Chapin, 1990; Holloway et al., 1990; Reader et al., 1991;
Smialowicz et al., 1991a; Vachhrajani & Dutta, 1992; NTP, 1993; Ku et al., 1994; Butterworth et al.,
1995; Aich & Manna, 1996; Timbrell et al., 1996; Watanabe et al., 2000) , 5+ DFEHEZLA,
500 mg/kg RE/HLUL EZBMEROKE LIz~ AB L OT v FTRH LTV 5 (Anderson
et al,, 1987), W< 0@t - BB TIX, EOATEREDE T RO LN TNDIN, £
DL 1 TR, BEROMEBRIEFHIEAFR IR LV ERVWHETHRES L TWY
% (Chapin et al., 1985a; Anderson et al., 1987; Holloway et al., 1990) ,

< W ATIL, HEDARERE & AT ~DOEENR . FnEh, 60 mgkg KE/BLLEE 170
mg/kg RE/H L EOHAEOEHE L ORMRARKGICIVHRESNTHDER, vV ALK
JAREBRIEL, Ty MBI LORBRLY b, RSN O 72 (Nagano et al., 1979,
1984; Anderson et al., 1987; Chapin et al., 1993; NTP, 1993), FEHSCHED AFERE~D Hﬁ%@ﬁf
BN, BENLEY b, UHFX NLARE—FHWEEY - EAERRTEO LN TEY
HAKV LOAEL 1E, V%X ? 25 mg/kg {KHE/H ToHh - 7= (Nagano et al., 1984; Ku et al., 1994,
1995; Foote et al., 1995; Berndtson & Foote, 1997), NOAEL IZHEE S 2L CUNRUY,

HEDAETETENE (EFHERT . K18 T A—4 | EHEE~OEE) OFE L. 950 mg/m’ DL ED
22 A MF v )= B ASETEMEEIIRERELZT v FTRO LA TWD (Doe
et al., 1983; McGregor et al., 1983; Miller et al., 1983a; Rao et al., 1983; Hanley et al., 1984a;
Samuels et al., 1984; Lee & Kinney, 1989; Lee et al., 1989), A ~DFEEE | 2-X hF =X
J =2 1600 mg/m’ GRER L7=Me— D) T 5 HREIRERE SN2t~ 7 2 & (McGregor et
al., 1983), 95 mg/m’ GRER L 7= A EE) DL T 13 MREIREE S -7 ¥ TRO b T
% (Miller et al., 1983a), L7=23> T, HEBS 7P Thi %V LOAEC 1% 95 mg/m’ TH 5
M. ZZTH, NOAEC IHFEE EAL TV U,

2-A MRy —)vw T AR, RAGRENREE (M 2 48) LT v T, R
FNTA—H | AFEREASDOERENFHRERIN, ZEL RBRLIEITXTOREGEG 2DD,
Z DR TR SN2 K LOAEL T 5 625 mg/kg AE/HLLE) THR® 51T 5 (Feuston
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etal., 1989),

KBTI DN TRV MO AT R ~DRE L | 2-A v ¥ ) — /)L DOiREE
K%@LT&ETWéO%%E%%i@ﬁw%/ﬁg@%m&\W%@ﬁ%ﬁﬁ%%ﬁm

. FhEr, 100 mgkg KE/HLLE L 300 mg/kg (KE/HLLECEAMKEE L7 v b T
RO HAILTE Y, NOAEL 1L 10 mg/kg KHE/H TodH - 7= (Davis et al.,, 1997), HEDEFHERD
FEfEH . 297 mgkg RE/HLLET 13 HEKROZEG LEZT v b TEHREO LN TNDE, =
DOHETITEEDOB A b Z - TV (NTP, 1993), <7 A THEERIC, IR OZEN & &
WO, 2-2 ¥ vy ) — L OmEBEROKRGICE VRO LN TNDN, BN
BERINTZOIL, 7y FTINLDORENRFEINTZLVEVHEIZBWTOATH ST,
(T7ebb, ~UATORET, TNEh 1839 mg/kg (KHE/HLLE, 1194 mg/kg A/ H LA
ETRD B, AL VIRWIRE L~V TIIEENRO bR ho72) (NTP, 1993), 7272
L. Z4LE3HIT, Chapin et al. (1993) DZHARGER TIL, 636 mg/kg REH/H 2 5 L7t
<~ AT, JPEREEOHMPRE SN TN D,

2-A NF VI =LK 950 mg/m® OPEEET I3 EMBEARE LZT v hBLORUHF
TIL, MEDOBFHRN TR EA ~ DB IIER O H LT U e (Miller et al., 1983a; Rao et al.,
1983; Hanley et al., 1984a) ,

8.7.2 REFM

2-ARNFVEH )=V EZOFEERBHTH D MAA 1T, T —F PR+ TEMWFER O
xé®%£%ﬂm¢é;&jf%ﬁwﬁ\*&%L\i%ﬂé%miﬁgikiﬁEi@
BROHEEITIRE (2 056, B LIERIEOIRE L ~LV) T, O EREWFEIZHR
ABFEEFRRT LN, ZHOKRODEERBRT-HLTHRESNTWD, FIIE, TR
HIZ 2-A ¥ & ) —L% 16 mgkg KE/H (RIEHE) DL L TR S L CRIEHRE S
Hi27 v N T, BIFEREOBABED Hiv, 31 mgkg FE/AL ETHERRO LD
2. RERFEMEIX. 140 mgkg AE/H L EOEHARETOHREBD 5T 5 (Nelson et al.,
1989), [AEEDFERIZ. T v FEMA LT, 2-4 X=X /) —) L& JREE F 72 139 O &
HIZXVHERBIEFFIIKERBLZMONW OORER THME STV 5 (Ritter et al.,
1985; Toraason et al., 1985, 1986a,b,c; Toraason & Breitenstein, 1988; Nelson et al., 1991; Sleet et
al., 1996), ZALHDOHERDZL L TIX, 2-A MF¥F V=& ) —VFEREOFTFIL, & LTH
BRanR, B, BRERICEEL THDN, LIROEENZRRBLBIE I TND, BEE
HEBLBIEL, ~ T AIZ2-A MF U=y ) — L% RO A & (31.25 mg/kg AR/ H LA
) TROKEG L 1 BBRTHESNTEY ., LV EWHETIEZ, L0 EEREENG

Hiv, RHREME L R STV 5 (Nagano et al., 1981, 1984), 7 v B TILODBIZEENA U0
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FTNEHITHAIN, ZOMEIIE~ T ATERD LN TN (-7 L, ~ T A%ERZICL
RBRIE. 7y bRBROBO LV DB LOHEREIN TR, LLERDL, YU A%
A 1 3BT, BAEFRORERPIER 72> TR, MARHIiaF IR, Bl bR
FHL FFEORT Y o/ SEREEHIIRIC B 3R 5T 5 (Holladay et al., 1994), #E4R 11 H
HIZ 2-A ¥ v =& 7 — VR HREEE SN AERY O CD-1 v 7 A TiL, NOAEL % 100
mg/kg NEE & HE X TV 5 (Horton et al., 1985)

1 BEdp7=0 6~14 I B =7 A ¥/ (Macaca fascicularis) 2 L. 48 20~45 A HIZ
12, 24, F721% 36 mgkg (KHE/HD 2-A h¥ ¥ ) — /L2505 L7k Tl
TR TOHRERECTHERAR R BAENE REBD . RRIR, RILERE OB ) 23
R HNT, R 100 B HOMRFRAE T, @“Af@&“ﬁﬁfﬂbﬁﬂﬁ(%a WNIB(FE L
F T FERIN) 258D 51 (12, 24, 36 mgkg KE/HOXKE GBI 2E8&1X. =2
Fue 414, 411, 8/8), ZiAUZE, 2 FI(RWFHOKEHAE L~ LZHXx Mﬁ ?‘O)%[&%u\fﬁ“m
TOERIT 2-A MF & ) — LOREEICERK L TWe, mHER TR, EFERTPIER
Do oT, REGHIBEED 6 [LL =& /) — L5 BEED 3 TLIZ, FENRFIET
RFRIIRD STV, 7272 L, 2-A h¥ vy ) — v EEE LIZ VO L RT
IR D FEOREN LU R ST ), mHEEZRS LMD > 5o 1 LTI
FECRRIF ORI O A KR LT, IR OME 1 PTI2, 240 mgkg KE/H % 5 HF%%“
B LT CIX, HAEFICHENRD LN TS, ZRHOERITVThL,
BRE COIBHERDO I =7 A VIV OITIRTIE, ZHE TRD LI TV hy - 72 (Scott et al.,
1989), L7=A->7T. 12 mg/kg KE/HOHEN, HEINZHF THRHIEVY LOAEL TH 5,
ORI X D AEFENMEIZRI T 5 NOAEL I, MR S AL TV,

Ty FEHAWE 22X R ) — L OW AR T, 160 mgm’ LI LD TORIER:
TRNIREE (B0 6~17 HE., 6~15 HE. E721Z 7~15 BHE)ICX V| FAE~DRE (IO
BN, AR E TR ORERD . EREERSAFIE O AEME ORI &) RO b
(Doe et al., 1983; Hanley et al., 1984a,b; Nelson et al., 1984a) . 320 mg/m’ DILJE TILPINEATE
LM RAE 72 &) 23588 B AL TV % (Nelson et al., 1984a), 9 mg/m’ % 721% 32 mg/m® DT
I3, FE~DEETFRD 5TV 20 (Hanley et al., 1984ab), £7-. 640 mg/m’ DIEJE %
AWy 1 #BER i, S RRHEREEM IR D ST 720 (Nelson et al., 1984a), Doe et al.
(1983) DFRABRTIL, 320 mg/m’ DL TRHAREEZ 58 TV 5725, Hanley et al.(1984a,b) D
ABRTIE, 160 mg/m® OB E THER A~ ORMAREMEERD TV 5, B LIz RAKRED 9
mg/m’ CHEFE L7MEH <1k, RilEkik, mf~Trae @B ~~ b7 )y MEOHE
IRAFRY TR 728D 386 BT 5 (Hanley et al., 1984a,b), 79 mg/m’ DI THRTE L 7=

7 v FOWAEF TR, MRAEFER B EATEN~ DO ZENRFE O 51T % (Nelson et al.,
1984b), TH X TiE, 160 mg/m’ OPRE T, HF L EKRERORAEHED EF0, FHIL
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E AT ORI VFRD STV D, 32 mg/m® DI TIX. ME S OFALRIE DR EHY

ICHEREINATRD S, HEROBLIZZN L0 HREREIXEROS, SHEEEL 0 LRI
BERBIENZBD LTS, D 3 DOFAF LI DN T, ZERRBD LTV,
WHEFE T, ZNTZE ORI T 5 EFH#HHOZERTHY . ZDOHEL L TORFEESR
{Tﬁr CEDHOTEHARW LRI TS, v~V AT, R LEREBERED
160 mg/m’ T, A AIMERSETZR AR 225580 b AL, @arﬁ;@fﬁﬁﬁ&i%?g\&) LTV,
FeEA~DEE BT % NOAEC (X, 3fEL 9T, 32mg/m’ ThH-7-,

#) 48 mg/kg WE/A UL ECHER SR 6~17 HH, 10~14 HH, E72iX6~15 A H) & Xi#&
RIEW®EE L7 v T, BAEBRE(FER L) NFHIH ST % (Wickramaratne, 1986;
Feuston et al., 1990; Hellwig, 1993), 2-# h¥F > =& /) — i, BELSORREE ik, T,
NEWERNTESR) CIREE L7727 v &~ DU RATH, EHBEMERRD BTV 2 (Brown et al,
1984; Campbell et al., 1984; Clarke et al., 1990, 1992; Terry et al., 1994; Sleet et al., 1996) ,

RIR B b5 & 2T @ ERORIL, e 297@B TiThbn Tl v . 57BE 13Ty
B L OIRIFEREE %517 T 5, Sprague-Dawley 7 v b TlX, @& (10 MHz) & 2- X h &
TH )= IV ~DIREMEIRIC L o THREAEIES IR L2 2 & 238 S Tuv % (Nelson et al.,
1991, 1994, 1997),

8.8 MEFH., REFH, BLUHEPENLTRE

2-A X v =H )= VOW A, O, FIITLEEAMIC X D HBEEHER 5B L OERE
¢, MESFRENED LN TS (B2 a > 81, 83, BN 84 2#5M), v b
RO RAFBEORBRTIX, BB LA REEED 9 mgm’ TRE LM <, M~
ra b RE L~ b7 Uy MEOHEKAN TEMZRBD 2338 51T % (Hanley et
al, 1984ab; £ 7 > a2 872 #&M),

2-A XV H )= VRO ERITEERE SN T v F T, REEEDOR B RN
BOBNTWD, FIHTE 28 BT — X137 vy bOLDO LD L0720, w7 A, 2-4
Mo ) — DGR~ N T v XD ERnWEEbn s,

WL OMOFRBRTIX, 50 mgkg AFE/HUED 2-2 ¥ X ) —L % 2~21 HEICHZ
S TRERAERG LTEBRBOMBED Z »~ F T, SEERE T A — & (Fkx 22 2UREY
BATKRS D WD U o NERETEOS . FURISR S 2 5UR 7T — 7 TSR 72 £) 2%
LIRS B MG ER 2R 53T 5 (Exon et al,, 1991; Smialowicz et al., 1991a,b,
1992a,b, 1993; Riddle et al., 1992, 1996; Williams et al., 1995), Iz T, 1T & A EORER TIX
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25 mg/kg KE/H & W EHE CTHIREEDOHALD B 5N TEY . RBRICL > T
i D B EOMA AR FEE O RO LTS, LarL, v 7 AT, WﬁlmOmyg
BE/HD 2-A ¥ x=H 7 —)b FT013RK 1920 mgkg KE/H D MAA OEHRGTH,
EMHEERAFERIND & W) —B LT o7, 72720, —HoRBRTIX, M
MRE RO NGRSO B, RIS D TLHESLCE R OFEHL 2N R 40TV 5 (House et al.,
1985; Kayama et al., 1991; Riddle et al., 1992, 1996; Smialowicz et al., 1992b, 1994), 7 v NI
HILEAZ L LERBROBENS . BULEW B IRITITREFEITR VAR, 20T LT
R & ARG (3725 MALD & MAA) IZI35E R REMBIER 2 5 Z & 3R
STV 5 (Smialowicz et al., 1991a,b, 1993)

T R=AFROLNTEY, 7y hEHOERBRIT 2 . ~ v AZHOZRBRIT 1L
IR TE D o723, 2-A MX T ) —)UiE, Bk E 72 TR ARRTEIC X 0 ks
MEBELZFERTHLITHY, Hl2IE, 395 mgm’® PL OB TRIEERER SO, -
LB — VTR EEIRIEE O R . E 7 I3 O BRI AR H AL, 160 mg/m® L ED
TR T DEERIETED AL N FED 53TV 5 (Goldberg et al., 1962; Savolainen, 1980), Iz
T, AR L72E 910 (8 22 a2872), 79 mg/m’® DIEEE CRERETE LI-FES » ho A
FC, [EREESRAFAS 1T ~ DR Lttt LA 2 247355 %8 STV % (Nelson et al., 1984b)

9. ErADEE

2-A FxR L ) =~ DB E T2 ITTE R IR R TR I K DR~ DA F R FEN . Sk
TV ODPFER SN TN D, — RIS, MR, FFRER, MBCR~DZEDS, BB
TOWARR EHRNC X DRI > TR > T D GEEN LT, #ir ARICEIET S
£ ThD), BMBEBLSNVICHT LT —XIZZ LA, 2 b OREFIHRE TOHBELEIC
BT DML, 25~12316 mg/m’ Té - 7= ( Donley, 1936; Greenburg et al., 1938; Parsons &
Parsons, 1938; Groetschel & Schuermann, 1959; Zavon, 1963; Ohi & Wegman, 1978; Cohen, 1984) ,
L. ZRHOFBEL, 2-A XTI X ) —MITNA, fOEREIC L EE ST
Wz,

2-A MX T H ) — VTR S o AR, BIRERRE & R 70 i IaE (S
FHURE (Yt R B E | AR, BENAEIIIIG) 2338 Hitiz 6 DDRERINIE T
B, EEIIREICRELZZ T2 L E# LTV 58 (El-Zein et al., 2002) . WTi0d BRER
BT 28T —ZIIRSNTE LT, IRE IR EB OIIRE RIS T D
DT TR, REBERTITRA & R HffI K 0 BEig 2- A b %o = FILITIREE S v/
2 NI, BT DFGERE PR DTz 2 LR SN T 5 23 (Bolt & Golka,
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1990), ZOMETH, BEEICET 25T — X IR I TV,

HREP P EFICER T 5 a7 B F#rEN, #EE T 100 mL @ ffi2-X h¥v oy ) — L &2E
L7z 2 ADBMTHE S Tuv5 (Nitter-Hauge, 1970), A OREHRIER T, 8~18 IH]
?&GC&;OT‘/\% EE%fATT/]\ /Xﬁ)ntu&)%n Ffﬁ@ﬁr yl?@ﬁﬁ%%ﬁb
TwWb,

ME—FEIR S N2 BIEME O B HERARRBRTIE, B MZBIFD 2-A bR X ) — L ORYE)
AT 5222 EAME LTS, 16 mgm® OEED 2-A FxL X ) —)L T4
RFMRREE L7z 7 40 0 B MERESEE I, M &0 M8 o 2T b Ty
(Groeseneken et al., 1989a) .

BEWTRAS IC L - TR DN T — 2 Id, MIRFHRE R - iR ~0E L WAL
IR FHEAIZ LD 2- A2 Ry ) — L Lo P WE~DOUEEE & OO BEE 2 =12 LT
W5, BExRIMIE/RT A —X GRIVER « B MER (BRI JERIER & 26 AIER) - /MR D%
ENEZ T EAMEI OB, v Y BUERT TRED LB ESE C 78~236 mg/m’ (Greenburg
etal, 1938), EANAT CHRIEEHE TR K 17.7 mg/m’ (Welch & Cullen, 1988) . ZARDKIEY
TE¥EIZ R K 149 mg/m’ (Denkhaus et al., 1986) . (L&D « ALEEEREPICR K 62
mg/m’ (Cook et al., 1982) DIEEED 2-X hF & ) —LICIRGE SN BE THRESHT
Wb, FHAROKIED OEEETIX, LI LT, VU RERYF7 A2 —v a0
SANCABZ LR D BTV 5 (Denkhaus et al., 1986)

-ﬂ@o2o@%%ﬁ@ﬁl%@%@%@%%ﬁ%&Lk%ﬁfm\z%%%vz&/~w

THREE ST 9B 46 44 (B2 O AT 13 mg/m’®. #iFH 2.1~95 mg/m’. n = 66) D~E
7mt/%E\A?%7)yFm\kiUﬁﬁ%@@?@m\%%%K%@éﬂkﬂ%ﬁ
93 4 (FEFR LM HARBE~1.4 mg/m®, n=9) & ik L CHEITIE D > 72, BIiOFAME T
WREERE (26.1%) 23X HREE (3.2%) L W A EICE o To, KHEF@HETIX, 2-A hFox= ¥ )
— VTR SNTGE BI85 A T, ZIEEER® 5TV 720 (Shih et al,
2000) ,

Shih et al.(2003) (X, L350 1 D& BHFHAE L., 2—7 « > 7 EM T < 57@%& 29 4 (BE
24 % etk 5 4) ARBRIT, 2-A MR K — ) VIR L RH RO BTN A T
W5, 6 AR 3 BOBEGHAE T, MKFH/ T A =4 8 Ffij7/vy 7 hToO
2-A XK ) — VIRFRIRE :roctUﬁ%EF' MAA 2380 & LRNE S 7z, Z ORI

BB O E FRILME DB AT, RIS KD LT b, ARG Y PO 2-2
k#ym&/~w@§ﬁ¢%@%§i\$wlwr@m%ﬁ@ﬁ#2%n®ﬁ P 2.4~
1010 mg/m’) T, BEDHFEEETOE— 7 BEL VI NCHEWVIBRETH T2, ZOHE
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FEIX, 2.5 » A OFHAE T 8.4 mg/m’ (FEYE(RZE 4.8 mg/m’, #iH 0.6~32 mg/m’). 6 # A
H%OFHE TIE 1.7 mg/m’ EEHERZE 2.3 mg/m’, &P 03~11 mg/m’) IZIET L7z, R¥ MAA
DIJPEFE 1L, 577, 24.6, 135 mg/lg 7 LT F =T, 2-A hFoxZ /) —1D 1 BEO
REFINEE ZE A PR EE LR MAA IREICOWTHE SN TV AR O SN D EE X
<HEEG LT/ (Shih et al.,, 1999b), FHAE DGR, FHEFTEHE 24 4 O~FE 7 2 B R
B, ~~ b7 Uy ME, FREREE, [ U THOREE 00 4l LT, AZICE»-
7o XHREED S B 58 £1%, 2-A FF v ¥ ) — )L ORFEREMIIBMHEAREE TH - 7208,
g, ARV IR E SR E S U7 (9 4 OBE TR EHBEE 0.6 mg/m’, ﬁk&fzs
mg/m’), B ORABE L, R (42%) M6 IREE(3%) L0 AEICE -T2, REREO S
@%@%@ﬁﬁ%%ﬂﬁf~&i ZSﬁE%@%ETEﬁ%.iTLﬁL 6 » H1zD
BETEIBIZERH LW, a—F ¢ 7EMORE S - B, BEREN 0 72139k

Kﬁwﬂ%ﬁm%@%@%m:6ﬂ_wﬁbf\«%7DE/L X, PAABAAAREDY 88%
T, 2.5 » ABIZ 98%. 6 # ATZIZ 100%IZ AL, ~~ s 7 U v MEX, TR
87% T, 2.5 # H1ZIT 94%., 6 # AIZ 100%IZ L&A U, FRifERBUL, FHAEBIAARFIC 83% T
2.5 # A1IZ90%. 6 # H1ZIZ 96%IZ L5 L7z,

2-A ¥ ) —E Bz ¥ H ) — VTR S T ERETO®mET 713 4 D
FEWTC | ﬁ%?ﬂ@ﬁkﬁ%ﬁ%ﬁ@ﬁ%ﬁﬁ%bu WA TR EEEEDRD NRO BTV D
(Welch et al., 1988) .

2-A h¥vx k) —npfli - 4L%$Lt PE 40 & & xtge & LR C, FEIREERED
25 AT U T IENIER IS TEIZS W Z ERHE SN TNDD, 2D 2 2O/NT 7
~7%ﬁ%¥ﬁtﬂvwey%ﬁ:ﬁﬁa IR HAL TR (Cook et al., 1982), 2-A k¥
TH ) — VR ST RSB T B AT~ DO R REMEIC OV TIE, &t 891 4 &%t
B LI 2R — RRENTOR TR Y, 14 OYER T T, BERM o otko 38R
TREEMN, FERIEEFI O LRI L T2 2 E R ENTWD FEKF U A7 (RR)= 1.45,
95% (5 #E X[ (CI) = 1.02~2.06), #HL, 7V a— /) x—T7 VHEITIRE S L hIc B
IZRH BN TND (RR = 1.56, 95% CI=1.02~2.31, EVERIRIRTE A 27 D3 O otk T
RR =338, 95% CI = 1.61~5.73), BEEEICBT 57T —ZBROENATNDHTD, 2-A FF =
Z )=V BEL T2 RST D EIETERY, ZOREIZBIT HHEIAE 28— D 481
HOLEMOPFETEH, BRWEDIAEL 7Y a— L —T )VEA~OIRE & ORICAHE 72
HPEGRD SV (RR = 2.0, 95% CI = 1.46~2.75) ., ZMEES) (IR D 6EJD) 1A B 72 b
MNERD L7 > 7= (P = 0.08) (Beaumont et al., 1995; Schenker et al., 1995; Swan et al., 1995;
Schenker, 1996; Swan & Forest, 1996) .

Veulemans et al.(1993) (%, AJREEEIE S CRIRFT A PO T2 LI BH 2433 L7z,
UL X —TOREFIR R Z A L T b, #BRTlE, spermiogram (K 1-BHE & B O
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HE) KD &, AUEF I IHMEZERE L 2 &z 1019 £ DBERELE . W< OO FEIC K
D ZREEE IR L2l STz 475 L OXIREENE N, =T LT ) a—)Lxo—T Lg%
FTOFEEMZ . JRTPRE O MAA DIFEIZ L > CGHEL TR Y. MAAIZEBHEREDO 1 4 &
KHHRBED 2 4705 LI STy, st LT, 2-= b3 UEEBRIT B BE D 39 4 & %t
D 6 bR STV 5,

SRR RE T 0 2 —7 ¢ 7 EPNC R T 2 IEAEE S @E Tlx, BREE2 2172558
F 14 4 L RGO 13 412, BFEOZETRS 51TV (Shih et al., mw)f%%é
IWCTOWTERMEEANL, 2-A Mo J— &7 M2 THY (70/30) . NS
T B ) — )L D2 O STEEIEIE 13 mg/m® Th o 7= (il 2.1~95 mg/m’, n= 66)0

LT BE R L LIZfEN D, 7Y a— Lo —TF VEHA~OBRE & e b o AR

B A RMERFE DR L OBIRBEEDILD W DD FR /2L G H LTV 5 A (Ha
et al., 1996; Cordier et al., 1997; Saavedra et al., 1997) . f&FED 7Y o — )L —7 LA & BHRN
bHETHT—HITZ LY,

10. EBREAS S UHINOMDEN~DEE
10.1 KERE

PRI DT — 21X, JRAEEY &L EEHICET 25O LR I TV, BHEEME R
HEERTWEIEMOFR TROBZENE LT, #EFAESHY O Chilomonas
paramecium T, MM OLEZEFZEE Lz 2 HMHERMEIX 22 mgl Tho7z
(Bringmann & Kiihn, 1981), @M#EMEICET 57 — & 1%, AW, BEHESY. I O0H
T2 b ORWESNTHER, £ ORBRTIE, 2-A ¥ =¥ /) —LD LCs IE,

AR LEEESREL ETHDL Z EBMEINTWD, FlxiX, A4 I P =2 (Daphnia
magna) & % > % = (Carassius auratus) @ 24 Kff#] LCso X, E4LE41, 10 gL LV K, 5 g/L
X REHE STV D (Bringmann & Kiihn, 1977; Bridie et al., 1979), =Y~ X
(Oncorhynchus mykiss) ™ 96 I} LCso 1%, 15.5 g/L Td 5 & #i5 XT5 (Benville, 1974),

10.2 R A IR 1

2-A MoK ) —)LiE, 16.7 + 2.8 mmol/L DPEFE T, 30°C TD L ¥ A (Lactuca sativa cv.
Great Lakes) DF % 50%4iH] L 7= (Reynolds, 1977), ZALIAMZIX, 2-A hFv X ) —
JVIRRRAEAEMNZ KAFE T BB D I MITMERE S TVh7Ruy,
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11. EEDTHE
111 BEAOEEOFE
1111 EFERHEELFERLFE

2-A ¥ x ) —id A WA, BREREIC L > TES IS L, BHITIAL 5
T D, FBFEND ORI, FRCREERE CIXRBEOREE LR TH 5, WABREEMIC
DNTIE, AEWERRE O+ EEN S DRV, JREREH O MAA ORI, &
ROV TORRENTHEY RBEE LTHEATE 2, &R, A, REREOMEREE
T, BE~FEETHD, 2-A bF LX) —LREBCIRZ2 RIS 283K, T
Fy FOFHF VIR g T A NTRIBEIEMENRWZ ENRINTWD, FEREY T
X, 2-A MFT =X ) — VA~DOKEBRBICED | BESOFA R G EREENGLEINT
B, MIRTFH), REFR, RPN T T <L R EOATER AR b
WEINTWD, ZEORBRT, BB LREAE - RECBWT, ZE M #ESLTY
%, BlziE, kT y MZOoWTHE S TWD, ROBEIC X 553 EFHED LOAEL
DI b, EBIEVEIZ, ZEi 12 mgkg KFE/H, 16 mgkg (KEH/H THH (T,
INEVEWHETITERI AT 2R, 7y ME, BEEEORD 5720 31 mgkg
REE/H CHEOFRABEBEE D EN L T 5 (Nelson et al., 1989; Scott et al., 1989), 7~ & ¥
X E2HOZRARBR T, 160 mg/m® OWEFET, MFHEE LS - NI - BEOTER
FEBAFE DOHIINDSERD H 10T 5 (Doe et al., 1983; Hanley et al., 1984a,b; Nelson et al., 1984a) ,
FAEFVEIZE T S NOAEC 13, 32 mgm’ LHESNTWS, T v hEHWE 1 Eodk4HE
PERRBR Tl RBR L2 R T OBREEE (9 mgm’ LI L) T, fERAMEKEK, ~E/ o
BE, ~~ 7V y MEORERFNRBADHES LTS, 22X hF ¥ ) —)|Z
B 2R BAMERERIL, RSN TWRV, 2-A Mo 7 — L, K, IR
OTE T AT e M ~DIEHEIZ L D b b5 WiBEEEEZ R L, 500 mgkg
ARE/ALVEOCHEEIZEE T, T > FoAEMRICEG T REZ S ERI$ 2 L0
WA I TE Y (Anderson et al., 1987, 1996) . Z AU, HEDOAFHIZE LTI Il
AL TS,

JEFIHR S OEFHREDOT — XL, 2-A bX =& J — )7 EOLEWE TR ERTE S
BT, MR S TFREICEENSH D Z LA /R LT 5, Shih et al. (2003) 1%, ZE5%
i EE A S 113 mg/m® (FEYE(R 7% 246, #iPF 2.4~1010 mg/m®) D 2-X hF T X ) — LT
BREE SN EE BN T, MR/ N7 A —F OFEHNCAEBERZEPRO b, 2%k
35y AN TIERICR T2 2HELTWD, 2B, ZOMICIBRFEREIL, T 84
mg/m’ (FEYER 72 4.8, P 0.6~32 mg/m’) (2§D L, 3l EHe 0T 1.7 mg/m’ (BEHE(R 4
2.3, #iH 0.3~11 mg/m’) TP LT 5, RN 13 mg/m’ O 2-4 hF X ) —)L
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CRE SN N T OHEE T, BT ORSIBE~DEEIR NN 7o, =
DIEFE L~V TIE M OGRS T - X 0 Bliviz 2 & B3#i &4 TV % (Shih et al., 2000)
ARFTZH )= NEELT Y a— LT —T VRGO FRHENIREIL, E%mﬁwﬁMk\
B2 O ATIEIRRES) L WV BEMEN B D, T D K ) RIBTER 2R BEMIL, EREWICE
DEEERLBEALTVD,

L7eRoT, AFTELERBRT —ZICLT, 2-A Fv =& 7 — g, EEN ORI
HFEEZONLHEWRATEMERE) b EO T, KarRAFEREELZIERIL, —Ho0K
BIIHBHOEAETEZ > T ZEAME SN TN D, KIEROBEE L~ THE ST
WO EEREET, REKER~DEETH D,

11.1.2 [FEREL L VAT REDRERE

FEIBIZI 1T 5 FH4 (Shih et al., 2000, 2003) Ti, B#EICEEEL MIFT RO TS
m@7w:#v7»:—wﬁﬁgmmi%“ BEEE L TV ZRWERIZI W T ARl ERE A~
DN RSO ENBRIN DS TREL L THRESNL TS, 26D
AR, MAA [ZHOWT, GBI 02K & (EERORDY ) Agf&é)tbﬁ¢®ﬁﬁ
TOREDFLILTEY | ZIUESWIEH TEDIRBET — IR EENTNDTZD,
BHD2-A NFT X ) — )L~DIREFED ) A7 BT DB w%&bfﬁﬁf%éo

sz%/m&/~w@ﬁ%ME$ﬂ%%%F#1nmynf PR 70 IR A B ViR
D HAL, 8.4 mg/m’ OIRGERLE L 72 % & IEFEDH £ THE L, REREN 1.7 mg/m’ KT
T 5 &, SHIZEEN T kﬁﬁiéﬂfwéSmelm%)

6 yAMOE=42Y  I7HIHFToL&, ~E/rEVRE, ~~ 7 Uy ME, RilnEkE
A ERHNIMER RN SN2 LD, 1.7 mg/m® OBREEIEEE S, AR OB H O HFE A &
LTHWBND, 72770, BREEEN 84 mgm’ £ THAT S L., Zh b OMEIIIER P
12720, 6 » HEIORE IS NEO®INL, BBICEHEL-bO TR, —K
722 b D ThH T ATREMENH D Z L 1d, Bk L THEL BENH D, 1.7 mg/m’ OE % H#fE
IRIEICADE IR L, AR OZENCE L CARMEEMMRE 10(IPCS, 1994) Z@EH 95 &
0.04 mg/m’ &\ ) MAERENEPND, BENGTHIETHY . REIBRELICERSNT
WD Z EnD, ARVEREE BT 70 WVIREE A A D 72D OB IO A SRR B TE A S 7
W,

FEERENY 2 T2 K DB AEFMHEICET 2880 5 5, fieh A 4725308k Tl (Hanley et
al., 1984ab), NOAEC & LT 32 mg/m’ DEAREENTWA (7272 L, Tk 0 bR
T, MIE~DBEIR 72 BB RBO BTN D), FEFSME & FENSMGIZ IPCS OF 7 41 kD

56/56



CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

A FEMEAR B (IPCS, 1994) ZfEH L (224 10) 2 L, #iilgiE & O e (6/24 F
) 26T % &, 0.08 mg/m’ DIERENE LD, RRTOBREIL, FHMEEE Th 5%
AEFEICEE LZFEIC R A TV D728, AERBERICE L2 WA OTEIILE 2,
FHERMARERIZT 7 4 v METIZ22< PBPK TF /MEEMHEHA L TH, MMABREIIEKIKRE L
T2V @EUVMELZ 72 % (Sweeney et al., 2001) ,

11.1.3 YR O DEBEHEH

HFHDRZICET D EDOBEOREGE L~ (5 ng/m’) 12, BEBICE T A HHEx
SNTMRRED 13% Th D, W FHXDOEIFICBIT L ZORKEERESE, 7y b <
UA, U FRORAEFENOEZH SNIEMARE & ORIZIE, S HIZKRE 2 E (6%) 2
& 5 (Hanley et al., 1984a,b), OB INTZ2-A hFT =& ) —/LDEEZHOWNT, B b
ERIBIATONTE SRR TR STV, 72720, 1 B2 O AEL 22 m’,
%E%64@GM31%® IR Z 100% ERE LT, 2-4 hFmZ /) —/L& 40 pg/m’
DOIRETWA LT G SIS T 50 iAA & (14 pgkg (KE/H) & BBKHF D 2- 2 FF o
:&/—wﬁg%a6%m\1H%t©@mmﬁﬁi%14L\WE%64@GM&1%M&
ELT, REOBEEEE LIZMEKNSD 2-A Xk ) — /L OFERE(0.013 pg/kg
REH/H) & DOICIE, F3HORERH S,

UL G, EFICEONIIFRICE SO THEE SN, —HoEEERE ORI

D 2-A XTI L ) — A~ DOURTEREOHEEMEIT, ﬁ%&mm%é%@ﬂ%@%_mw%h
T2 HEEE (113 mg/m’) IV, Bz IE, BN TIEZHMA 7 L—@Hofiic Ly, KX
76 mg/m® DWLEE (IR XN D AREMED B B (Table 2 2B HR), 2-2 ¥ LT & ) — LMk
100%Z EFNTWNWDH~=F =2 7 BRLEOHEHIC L DHEER Y IAAEIX, &K T 12.5 mgkg
RE/ A LD RN H 523, Z O, WREE S L7 T E R MIEE(LD 2 H A7
K Ipol-Ex 1 M1 kmlD, 72720 \_ﬂ%®%mﬁiﬁﬁ®%6%ﬁmbkﬁfﬁb

FRAES IV TV W Z S8R SR T e 6722, B OBFEOM &2 — iz
B2 IEMMNIEFICROENTEY . £, 2-2A X ) — VO HANE < OFE TR
LTWHZEEBETDHLE, ZNOOHEMEIZ, BEOEROBREERE LY L0720 @l
REMED B 5,

11.1.4 @BFYIOFMIZH ]S TREEM

M A B DB T, BREE S N2 (CH SN M FERI BN IRIL & 72> TV D, TRER
SN BE NG T DB~ DFBITZED L TW WA, & SRR /S
Fiz, ERTH - FRTF R E B IR O TV D 7o, BIHEEIR T 72 & OBERER E A
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o TWENEIDLRARITH D, BRINTVWIRBITWTNUHIRABENE G LT
B, BREOFTMICHSINZ LWED, B MIBITARE~DEEIZHE L TEEMIZE
MCTEDHLONR, L, EREWE AV TIE, BAE~ORBEF| RSN
Do To R L~V T MR RIRHTE B ~ OB T D,

2-A MRV ) =)V DI AT D E ) E T IR I G 21T o TR T — &
I, BHNTWRY, 2-4 hF X ) — Uik, KI5 —#HORER Tl EEN
SN TW5D, 2-2 hFx ¥/ —)Ld in vitro THEEFERERZ5|EEZ &9, in
vivo THAERIBEZSI SR Z S0, 2-A Mo =¥ ) — L ORNONRHH TH D
MALD /. in vitro TIZW < D2 DO E Mk TY AR 250 )1cn| i 2 L, K
BRICE > TRARRER LI SEZ T Z 03 H D,

DX, AFTELT —ZOEHEMEIFE T2, 2-A M v =¥ ) — L OgRERICE
K19~ 2 FEREENE DB BT S E R 2 HET DEROMIU 2 D, 72720 2-A hF o=
& ) — )V OMEREBEEICE LT, 3E AV EESRBRIATOATE S, EIBEMENT
WETHFHLLRONTEY, S HICRIOREHDICEEEERHDL LD, K@k
AL D Z BB Z DL MENRZ LIEE AR,

HFZOBREFRFICEENTND 2-A FFv ¥ ) —LOREIZETLIT—ZNARREL
TWDHTeDH, 2-A MF X ) — L ~DIREEOHEEITIIN 2 OREEEE O D, K
BOWEORGE YTV AL, ZEEREICST 208 ORE COBRHBRIZIE SN TED
BILTWAD, ZNOLDEDPERE L~V EE L BRFHE L TWD 0 E S 00, —RER
DIFEFE L~V BZNDOEIZEL TWAEDEARATH D, 727 L, 7T VT 4TI
Fo TP SN 22X PCHE KT OREIL, 25 ORI L0 BHIRVIRETH D,
2-A R¥x v H ) —E, ZLOETHEARNBD LTEY, ZRICh-> CERERORE
DWWV NTREINDN, BT HXORBEEARTHHD L TNDENE I DT HONTIE, =4
U U 7T =2 B0, HEEN Z SIS AR, B, SEARAT 2-2 b
A = UNE SN DL, BBIK EBRIZTTH L0, Bih & TEENS EE R RFE R
TN &lE, 2-A MR & 7 — VOB - (LR, BRES~OKHR, 3LV
THT A ETILDFERN G, HIOIBREENTHD EE 2D,

Ba HBEMBOERZN LIz 2-2 XVl ) — L ~OBRBEREOHEEMIT, BIEHH
ENTVWEIHBIZEBIT2EFOABRSCERTRBNR) FEENTH L7720, FHEENSIER
IRV, B 20T, EEFRLEL DD OMEIC OV T, BolfDh F X8 L A23RE T
t 2D CICAD E[RARIZ 2-A hF v X ) — VRHERINTWRWNWT LIZEET D HLER
&5 (Zhuetal., 2001), L7=3-> T, RENTWDHIEIL, BEOREEL 2D EHS AL
DIBECHDAEENH D, Tz, 2-A v =¥ /) — U EEFERE OFMEHI I &
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N7 2o TV D ETIHREER 2V E Bbid, M T, HEEEOFEIX, KE»H DR
RPMENT E 2T D 07T — 2 R0 b, KENLORILEN 100% T H
HERELTITORATND, 2L, BN OWILERT, EUVMEEE T, 2220 mune]
REMEN B D,

11.2 BE~OEEOFME

BT ELTIE, 2-A bFx=d ) = VOBRET~OKRHIE, RAT~OBHBMEEALETH
Do PRISHIZRET SMICE S &, 2-A Moz 2 ) —VORHMIE B 21X, BEAEED
(BB AW & 3 AW) oK AW BIE L T< %,

AR B AE AR T HIEE R Y A 7 G HIE DT OHEEREE (EEV) (X, 1994 FD#HiE
O EIZHE-S < ChemCAN T /ML THEE SNZZERAFD 2-A h¥v ¥ ) —)LOJRRE
(0.146 ng/m’) ThH %, BT ZITBIT5H 2-4 hF =& ) —/LOfHEIL, 1994 FFELIE 2
DD LT EEbns7d, ZHIXEEZHLEETHL B 6ND,

B EEMEAE (critical toxicity value, CTV) (X, v~ U A, T v b, UHF&2 7o AR
(Hanley et al., 1984a,b) T b7z, MAfFEMEICHE-S< NOAEC(32 x 10" ng/m’ ) TH 5, %
BREE D DI SRAE A~ DM & | OB LN E#B ZEE LT, 20O CTV &f%
10 TEIS &, 3.2 x10°ng/m’ & 9 HEEBERZEME (ENEV) 235 H 5,

LN B S U TR/ R B T L SR (EEV/ENEV) 1%, RO K D ICHE SN S,

EEV_ 0.146 ng/m’
ENEV ~ 3.2 x 10° ng/m’

=46x10"

L7ei» T, AT HITBITHERTO 224 bF Ty ) —)LVORETIE, FAEEWDOEM
WA EREENEZDREIIRNEEZEZOND, I T X ORENZER L BINEROREHE
FTART, 224 MRV EL ) —VOREN S pg/m’ (5 x 10° ng/m’) ORI % FIEY (Conor
Pacific Environmental Technologies Inc., 1998), ENEV X U +73IEVMETH 5, #HiEF ST
WHBRZERORET O 2- A hF LTk ) — VOB RFEREEIL, A X VTR 70 pg/m’
(De Bortoli et al., 1986). K- 7% 220 pg/m’ (Schriever & Marutzky, 1990) T, Wi b
ENEV KV IRWMETH 5,

TEEAWI ST HEER Y A ZRAHEDTZHO EEV X, 1994 FEO#E M &I Ko<
ChemCAN EF /WAL THEE SL- HHE D 2- 2 Mm% ) — LD (9.4 x 107 ng/g #

59/59



CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

BEE) Thbd, W HXICEBITDS 2%%#/157/—zw>7ﬁzmi . 1994 FELIREDNR D I
L TWB EEDLINDTZD, EEZHLAETHI EEZBND,

AT D 2-A bRy ) =V OFBMEICET 5 FWIT. #ERE S TWRYY, Van
Leeuwen et al. (1992) |3 € EAUMEETETEME A HEH L T, 2-A FFd =&/ — LT D0 T,
1800 ng/g OHEFEMHIREENEAETED 5% T 2 A FIRE (HCs) Thd EHEEL TV D,

Z OHEREYT HCs i CTV & LT L, IREAEMD D HEAY ~DIMFEZ B [E L il
FER%E 100 245 &, HEEAMIC OV T 18ng/g &9 ENEV M E 6N D,

AN B U T IR B Y L SR (EEV/ENEV) 1%, (RO L D ICEHE SN S,

EEV_ 9.4 x10" ng/g
ENEV 18 ng/g

=52x107

LEERoT, B FZAICBTHHEFD 222 v ) —)VOEETIX, HEAMOEM
ICHERENLZ BRI EZ2 N5,

KAEEM R T HEER Y A TREHEDTZHO EEV X, 1994 FEO@REKHEIZHEKS<
ChemCAN &7 /L THEE ST AR D 2- 4 R & ) — /LD (4.8 x 10° pg/L) Th
Do BFTHICBITDH 2-A M=y /) — VO EIX, 1994 FFLIEN 2D LT &
Bbhsed, ZHUKEEZH LM ThL LEX DD,

KAEW O CTV 1%, HEEFAEE O Chilomonas paramecium OHIFEEESEDPALEIZFE-S< 2
H M #MERIE (2200 pg/L) TH D, FEERENLBASJME~OIME L | O FERF L OFE
NEZNZEZE LT, 2O CTV 24510 THIS &, 220 ug/L £\ 9 ENEV 235615,

LM ERE L TR/ AR L LR (EEV/ENEV) 13, RO X 9 IZEHR SN D,

EEV  4.8x10° pg/L
ENEV ~ 220 pg/L

=22x10"

L7=2NoT, BFFITRBTDHKFD 2-X o & ) —LOBEE T, KEAYOEMIZ
BERZENLZ D ettideneEEZExons,

ZOBEY A7 FHICIE, AMEEEEZALCLSEDLWONDRERH D, BT X EITLD
HHD 2-A PR Y ) = VORETREICET L7 —ZF, RSN bOMTLAL
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720, L7285 T, ChemCAN N— 3 2 40 BT VA LT, kix RBREEa L /8— |
AVRNIBITS 2-A NFT & ) —VOREN, B FHT2-A X&) — DT
A SN (1994 48) O m i EIc ESWTHEE SNz, AT ZICBIT S 2-4 F®
T X )=V OFHED 1994 FELUENR VB L TnWD &b 2 & & [EHERHEERR
BENETA~OANEE LTHERAENTWDZ D, 2RO OHEEEITEREZH L
HbDOTHDHEBZBID, Kane(1993) 1%, 5 FHO TEALFIEM & 6 FIHORBHNTD
WTHIE SN 7-BREEH I & | ChemCAN £ 7 /L THEE S -2 b DL EWE OBt
REZIR LTS, JESIVZBREFIRED 60%23, HEEED 1 HTLNIZIED . 75%
23 2 HiILAWICIL E > T D, BARNZERCAEKZ EICB T D, BT X OBREFO 2-2 M %
VY ) —VREIZE LT, ZORENREFITIRVE WS A SRy 57 — 2%, b
MUIMATTE TR,

REKMEFRIZ LD 2-A MR o & ) — D FEAEY SRR AW T3S 5 mIEIC BT 21
WITHER STV eV, JEARICH T 28 FEREOHE X, HEAEWICKT 2 Y R 7 3
DIRPLL 72 5T D, TH X0 > O EBRA R A AV 2R AR ORE R 1%, B
AEIZKT DU A7 FHMBIZER SN TV D, 2D ORMEEREICHHET 572®12, i
PR A BREE Y A 7 GBI L C, ENEV 380 T 5,

AFHZHBTD 2-A MRy ) — VO LBREF~O L, B LTnD L Ebi
s EMEZHLZU A7 OHERL, TITOE %ﬁ%ﬁ_owfﬁ%u$éwﬁf%é
LMo T, BREFEEL 2-4 ¥ x i ) — i HHAY b AR A A 2
WCOWTT—HXITHERDH->TH, BRFATATTELET — XL, WX ?6 2-A
FFyxmZ )= VOERE) A7IZOWT, fmzBIdt+aTohd B bND,

12. ILEMEOBEEERICEYT SERBER TR S5 L (OMC) #EIZ L 5
ZhETOFE

2-ARFvTH ) =) 2-ERhFH ) —)L BLOINGOERT AT VT 5 it
FURERE R (WHO) SRR 5L ¥ 2 /' 7 (EHC) 23, 1990 AEIZFITE N TV 5 (IPCS,
1990), Z OFHLIAMZ, IOMC OFEARIC L » TRES - DITR0,
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APPENDIX 2—SOURCE DOCUMENT

Environment Canada & Health Canada (2002)

Copies of the Canadian Environmental Protection Act
Priority Substances List assessment report on 2-methoxyethanol
are available upon request from:

Inquiry Centre

Environment Canada

Main Floor, Place Vincent Massey
351 5t. Joseph Boulevard
Gatineau, Quebec

Canada K1A OH3

or by e-mailing PSL LSIP @ec.gc.ca.

Unpublished supporting documentation, which presents
additional information, is available upon request from:

Commercial Chemicals Evaluation Branch
Environment Canada

14th Floor, Place Vincent Massey

351 St. Joseph Boulevard

Gatineau, Quebec

Canada K1A OH3

or

Existing Substances Division
Health Canada
Enviranmental Health Centre
Tunney's Pasture

Address Locator 0801C2
Ottawa, Ontario

Canada K14 0L2

Sections of the assessment report related to the
environmental assessment of 2-methoxyethanol and the
environmental supporting document (Ermvironment Canada,
1999) were prepared or reviewed by the members of the
Enviranmental Resource Group, established by Environment
Canada to support the environmental assessment:

D. Boersma, Environment Canada

R. Breton, Environment Canada

P. Cureton, Environment Canada

N, Davidson, Environment Canada

R, Desjarding, Environment Canada

L. Hamel, Union Carbide Canada Inc.

B. Lee, Environment Canada

5. Lewis, Chemical Manufacturers' Association
B. Sebastien, Environment Canada

K. Taylar, Environment Canada (lead for the environmental
assessment)

Sections of the assessment report relevant to the
environmental assessment and the environmental supporting
document (Emvironmert Canada, 1999) were also reviewed by

5. Dobson, Institute of Terrestrial Ecology
C. Staples, Assessment Technologies Inc.

Data on the healh effects of 2-methoxyethanol were
identified primarily from a review prepared in 1996 by BIBRA
International, which was updated and modified by Health
Canada in 1998 (Health Canada, 1998d). Relevant data
identified subsequent to this update are summarized in Health
Canada (1999). The search strategies used in the identification
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of relevant data on health effects from 1995 to October 1999 are
outlined below.

The health-related sections of the assessment report were
prepared and the background supporting document was updated
by the following staff of Health Canada;

H, Hirtle
K. Hughes
M.E. Meek
L Turner

Adequacy of data coverage and defensibility of the conclu-
sions presented in the health assessment were considered in a
written review by

M. Dourson, Toxicology Excellence in Risk Assessment
J.B. Knaak, Oxychem (retired)
R.A. Rudel, Silent Spring Institute

The health-related sections of the assessment report were
reviewed and approved by the Healthy Environments and
Consumer Safety Branch Risk Management meeting of Health
Canada.

The entire assessment report was reviewed and approved
by the Environment Canada/Health Canada CEPA Management
Committee.

Search strategies employed for identification of relevant
data for the source document are as follows:

Environmental assessment

Data relevant to the assessment of whether 2-methoxy-
ethanol is "toxic” to the environment under CEPA were identified
from existing review documents, published reference texts and
online searches, conducted between January and May 1985, of
the following databases: ASFA (Aquatic Sciences and Fisheries
Abstracts, Cambridge Sciertific Abstracts; 1990-1996), BIOSIS
(Biosciences Information Services, 18990-18868), CAB (Common-
wealth Agriculture Bureaux; 1980-1998), CESARS (Chemical
Evaluation Search and Retrieval System, Ontario Ministry of the
Ervironment and Michigan Department of Natural Resources,
1988), CHRIS (Chemical Hazard Release Information System;
1864—1985), Current Contents (Institute for Scientific Informa-
tion; 1993 - 15 January 1996), ELIAS (Environmental Library
Integrated Automated System, Environment Canada library,
January 1986), Enviroline (R.R. Bowker Publishing Co;
November 1985 - June 1996), Environmental Abstracts (1875 -
February 1996), Environmental Bibliography (Enviranmental
Studies Institute, International Academy at Santa Barbara,;
1980-1996), GEOREF (Geo Reference Information System,
American Geological Institute; 1980-1996), HSDB (Hazardous
Substances Data Bank, Unted States National Library of
Medicing, 1896), Life Sciences (Cambridge Scientific Abstracts;
1890-1996), NTIS (National Technical Information Service,
United States Department of Commerce; 1980-1898), Pollution
Abstracts (Cambridge Scientific Abstracts, United States
National Library of Medicine, 1890-1898), POLTOX (Cambridge
Scientific Abstracts, United States National Library of Medicing,;
1880-1995), RTECS (Registry of Toxic Effects of Chemical
Substances, United States National Institute for Occupational
Safety and Health, 1996), Toxline (United States Mational
Library of Medicine; 1880-1896), TRI93 (Toxic Chemical
Release Invertory, United States Environmental Protection
Agency, Office of Toxic Substances; 1993), USEPA-ASTER
(Assessment Tools for the Evaluation of Risk, United States
Environmental Protection Agency; up to 21 December 1994),
WASTEINFO (Waste Management Information Bureau of the
American Energy Agency; 1973 — September 1985) and Water
Resources Abstracts (United States Geological Survey, United

71/71



States Department of the Interior; 1980-1996). Reveal Alert was
used to maintain an ongeing record of the current scientific
literature pertaining to the poatential environmental effects of 2-
methaxyethanaol. Data obtained after 30 September 1999 were
not considered for the source document unless they were critical
data received during a public review period from 18 August o 18
Octobrer 2000,

In addition, a survey of Canadian industry was carried out
under the authority of section 18 of CEPA (Environment Canada,
1987a,b}. Targeted companies with commercial activities
invalving more than 1000 kg of 2-methoxyethanol were required
to supply information on uses, releases, environmental concen-
trations, effects or other data that were available to them for 2-
methaxyethanal,

Health assessment

In addition to studies included in the review prepared by
BIBRA International, recent data have been identified through
searching the following databases beginning in August 1998
using the chemical name or the CAS number for both 2-
methaxyethanol and 2-methaxyethyl acetate: CAB Abstracts,
Canadian Research Index, DIALOG (CANCERLIT, Environ-
mental Bibliography, Waternet, Water Resources Abstracts,
Enviraline, Pollution Abstracts and NTIS), Food Science and
Technology Abstracts, Medline, Toxline Plus and TOXNET
(CCRIS [Chemical Carcinogenesis Research Information
System, United States National Cancer Institute], GENE-TOX
[Genetic Toxicology, United States Environmental Protection
Agency] and EMIC [Environmental Mutagen Information Center
database, Oak Ridge National Laboratory]). Data acquired as of
October 1999 were considerad for inclusion in the source
document.

As well as these databases, officials at the Product Safety
Bureau and Drugs Directorate of Health Canada, along with the
Pest Management Regulatory Agency, were contacted fo obtain
information relevant to this assessmeant.

A comprehensive literature search was conducted in
January 2004 by Toxicology Advice & Consulting Ltd in order to
identify critical data published since publication of the source
document. Databases searched included:

® ChemlIDplus (The ChemlDplus system searches and/or
identifies literature from a wide range of online databases and
databanks, including Agency for Toxic Substances and
Disease Registry [ATSDR), CANCERLIT, CCRIS, Develop-
mental and Reproductive Toxicology Database [DART)/
Environmental Teratology Information Center [ETIC], GENE-
TOX, HSDB, Integrated Risk Information System [IRIS],
Medline, Toxline Core, Toxline Special and Toxic Substances
Control Act Chemical Substances Inventory [TSCA]).

INCHEM (The INCHEM database consolidates information
from a number of intergovernmental organizations, including
the Joint FAQMHO Expert Committee on Food Additives
[JECFA] Evaluations and Monagraphs, the Joint FAOAMMHO
Meeting on Pesticide Residues [JMPR], the International
Agency for Research on Cancer [JARC], Chemical Information
System [CIS], EHCs and Screening Information Data Sets
[SIDS]).

® RTECS
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APPENDIX 3—CICAD PEER REVIEW

The draft CICAD on 2-methoxyethanol was sent for review
to institutions and organizations identified by IPCS after contact
with IPCS national Contact Points and Participating Institutions,
as well as to identified experts. An open invitation to participate
in the peer review process was also published on the IPCS web
site. Comments were received from:

M. Baril, Institut de Recherche en Santé et en Sécurité du
Travail du Quebec, Montreal, Quebec, Canada

R. Benson, United States Environmental Protection
Agency, Denver, CO, USA

R. Chhabra, National Institute of Environmental Health
Sciences, Department of Health and Human Services,
Research Triangle Park, NC, USA

I, Desi, Department of Public Health, Budapest, Hungary

Ethylene Glycol Ethyl Ether - Ethylene Glycol Methyl Ether
Task Group of the American Chemistry Council Glycol
Ether Panel

L. Fishbein, Fairfax, Virginia, USA

E. Frantik, National Institute of Public Health, Prague,
Czech Republic

H. Gibb, Sciences International Inc., Alexandria, WA, USA

H. Greim, Technical University of Munich, Munich,
Germany

E. Hertel, Federal Institute for Risk Assessment, Berlin,
Germarny

R. Jackh, BASF AG, Ludwigshafen, Germany

J. Kiglhorn, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

H. Nagy, National Institute of Occupational Safety and
Health, Cincinnati, OH, USA

P.1. Rabbani, Food and Drug Administration, College Park,
MD, USA

H. Savolainen, Department of Occupational Safety &
Health, Tampere, Finland

E. Soderlund, Norwegian Institute of Public Health, Oslo,
Narway

J.L Stauber, CSIRO Energy Technology, Bangor, Australia

W, Stransky, National Institute of Public Health, Prague,
Czech Republic

M. H. Sweeney, Health Attaché - Viet Nam, United States
Department of Health and Human Services, Hanoi,
Viet Nam

D. Willcocks, National Industrial Chemicals Notification &
Assassment Scheme, Sydney, Australia

K. Ziegler-Skylakakis, European Commission, Luxembourg
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APPENDIX 4—CICAD 12TH FINAL REVIEW
BOARD

Hanoi, Viet Nam
28 September — 1 October 2004

Members

MrD.T. Bai, Centre of Ervironmental Protection & Chemical
Safety, Institute of Industrial Chemistry, Hanoi, Viet Nam

Dr R, Chhabra, Mational Institute of Environmental Health
Sciences, Research Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdam

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Centers for Disease Control and Prevention, Atlanta,
GA, USA

Dr 5. Dobson, Centre for Ecology & Hydralogy, Manks Wood,
United Kingdom

Dr G, Dura, National Institute of Environmental Health of Jozsef
Fodor Public Health Centre, Budapest, Hungary

Ms CW. Fang, National Institute of Occupational Safety and
Health Malaysia, Selangor, Malaysia

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of S3o Paulo, S0
Paulo, Brazil

Dr C.L. Geraci, Document Development Branch, Centers for
Disease Control and Prevention / National Institute for
Occupational Safety and Health, Cincinnati, OH, USA
Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment, Berlin,
Germany

Mr P. Howe, Centre for Ecology & Hydrology, Monks Wood,
United Kingdom

Dr S, Ishimitsu, Division of Safety Information on Drug, Food and
Chemicals, National Institute of Health Sciences, Tokyo, Japan

Dr J. Kielhorn, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

Dr 8. Kunarattanapruke, Food & Drug Administration, Ministry of
Public Health, Nonthaburi, Thailand

Dr ¥, Liang, Department of Occupational Health, Fudan
University School of Public Health, Shanghai, China

Ms M.E. Meek, Existing Substances Division, Environmental
Health Directorate, Health Canada, Ottawa, Ontario, Canada

Mr F K. Muchiri, Directorate of Occupational Health and Safety
Services, Nairobi, Kenya

Dr O, Sabzevari, Food and Drug Control Labs, Ministry of Health
& Medical Education, Tehran, Islamic Republic of Iran
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Dr J, Stauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Mr P, Watts, Toxicology Advice & Consulting Ltd, Surrey, United
Kingdom

Ms D, Willcocks, National Industrial Chemicals Notification and
Assessment Scheme, Sydney, New South Wales, Australia

Dr K. Ziegler-Skylakakis, European Commission, Luxembourg

Secretariat

Dr A. Aitio, International Programme an Chemical Safety, World
Health Organization, Geneva, Switzerland

73 /73



APPENDIX 5—CICAD 13TH FINAL REVIEW
BOARD

Nagpur, India
31 October — 3 November 2005

Members

Dr T. Chakrabarti, National Environmental Engineering
Research Institute, Nagpur, India

Dr R. Chhabra, Mational Institute of Environmental Health
Sciences, Research Triangle Park, NC, LSA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Atlanta, GA, USA

Dr S, Dobson, Centre for Ecology & Hydrology, Monks Wood,
United Kingdom

Dr L. Fighbein, Fairfax, WA USA

Dr L. Fruchtengarten, Poison Control Center of S840 Paulo, Sao
Paula, Brazil

Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment, Berlin,
Germany

Mr P, Howe, Centre for Ecology & Hydrology, Monks Wood,
United Kingdom

Ms K. Hughes, Existing Substances Division, Environmental
Health Directorate, Health Canada, Ottawa, Ontario, Canada

Dr D. Kanungo, Directorate General of Health Services, New
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CICAD No. 67

Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

ETHYLENE GLYCOL MONOMETHYL ETHER

ICSC: 0061
May 2003

CAS # 109-86-4 2-Methoxyethanol

RTECS # KL5775000 Monomethyl glycol ether

UN # 1188 Methyl axitol

EC Annex 1Index# 603-011-00-4 EGME

EC/EINECS # 203-713-7 Methyl cellosolve

C,H;0,/CH,0CH,CH ,OH
Molecular mass: 76.1

TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Flammable, NO open flames, NO Powder, alcohol-resistant foam, water
sparks, and NO smoking. | spray, carbon dioxide.

EXPLOSION Above 39°C explosive vapour/air Above 39°C use aclosed | Incase of fire: keep drums, etc., cool by

mixtures may be formed. system, ventilation, and spraying with water.
aexplosion-proof electrical
equipment.
EXPOSURE AVOID EXPOSURE OF IN ALL CASES CONSULT A DOCTOR!
(PREGNANT) WOMEN!
STRICT HYGIENE!
Inhalation Confusion. Cough. Sore throat. Ventilation, local exhaust, | Fresh air, rest. Refer for medical attention.
Dizziness. Headache. Nausea. of breathing protection.
Unconsciousness. Vomiting. Weakness.
Skin MAY BE ABSORBED! (Further see Protective gloves. Remove contaminated clothes. Rinse skin
Inhalation). Protective clothing. with plenty of water or shower. Refer for
medical attention.

Eyes Redness. Pain, Blurred vision. Face shield, or eye First rinse with plenty of water for several
protection in combination minutes (remove contact lenses if easily
with breathing protection. possible), then take to a doctor.

Ingestion Abdominal pain. Diarrhoea. Nausea. Do not eat, drink, or Rinse mouth. Give one or two glasses of

Yomiting. (Further see Inhalation). smoke during work. water to drink, Refer for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Remaove all ignition sources. Collect leaking and spilled
liquid in sealable containers as far as possible. Wash away
remainder with plenty of water. (Extra personal protection: filter
respirator for organic gases and vapours.)

Airtight. Do not transport with food and feedstuffs.

EU Classification
Symbol: T
R: 60-61-10-20/21/22
5: 5345
Mote: E

UM Classification
UN Hazard Class: 3
UM Pack Group: Il

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-30GF1-1I
NFPA Code: H2: F 2: R 0:

Fireproof. Separated from strong oxidants, food and feedstuffs,

Keep in the dark. Coal.

IPCS

International
Pragramme on =3

Chemical Safety \\[ n 0

UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

ETHYLENE GLYCOL MONOMETHYL ETHER

ICSC: 0061

IMPORTANT DATA

PHYSICAL STATE; APPEARANCE
COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR,

CHEMICAL DANGERS

The substance can form explosive peroxides. Reacts with strong
oxidants causing fire and explosion hazard. Attacks some forms of
plastic, coatings.

OCCUPATIONAL EXPOSURE LIMITS

TLV: 0.1 ppm as TWA; (skin), (ACGIH 2008).

MAK: (sum of concentrations in air of ethylene glycol monomethyl
ether and its acetate) 1 ppm, 3.2 mg/m?*; H; Pregnancy risk group: B;
Peak limitation category: I1(8); (DFG 2008).

ROUTES OF EXPOSURE
The substance can be absorbed into the body by inhalation, through the
skin and by ingestion.

INHALATION RISK
A harmful contamination of the air can be reached rather quickly on
evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE

The substance is mildly irritating to the eyes and the respiratory tract.
The substance may cause effects on the central nervous system, blood,
bone marrow, kidneys and liver. Exposure at high levels may result in
unconsciousness. Medical observation is indicated.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE

The liquid defats the skin. The substance may have effects on the
blaodand bone marrow , resulting in anaemiaand lesions of blood cells.
May cause toxicity to human reproduction or development.

PHYSICAL PROPERTIES
Bailing point: 125°C Relative density of the vapour/air-mixture at 20°C (air = 1): 1.01
Melting point: -85°C Flash point: 39°Cc.c.
Relative density (water = 1): 0.96 Auto-ignition temperature: 285°C
Solubility in water: miscible Explosive limits, vol% inair:  2.3-24.5
Wapour pressure, kPa at 20°C:  0.83 Octanoliwater partition coefficient as log Pow: -0.503
Relative vapour density (air=1): 2.6
ENVIRONMENTAL DATA
NOTES

Depending on the degree of exposure, periodic medical examination is indicated. The odour warning when the exposure limit value is exceeded
is insufficient. Check for peroxides prior to distillation; eliminate if found. Card has been partially updated in July 2009: see Occupational

Exposure Limits, Ingestion First Aid,

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use

which might be made of this information

© IPCS, CEC 2005
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CICAD No. 67

Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

2-METHOXYETHYL ACETATE ICSC: 0476
November 2003

CAS # 11049-6 Ethylene glycol monomethy| ether acetate

RTECS # KL5950000 2-Methoxyethanol acetate

UN # 1189 Acetic acid, 2-methoxyethyl ester

EC Annex 1Index# 607-036-00-1 Methyl cellosolve acetate

EC/EINECS # 203-772-9 Methyl glycol acetate

CgH, 0, / CH,COO0CH ,CH,OCH
Molecular mass: 118.1

TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Flammable, NO open flames, NO Powder, alcohol-resistant foam, water
sparks, and NO smoking. | spray, carbon dioxide.

EXPLOSION Above 45°C explosive vapour/air Above 45°C use a closed | Incase of fire: keep drums, etc., cool by

mixtures may be formed. system, ventilation, and spraying with water.
aexplosion-proof electrical
equipment.

EXPOSURE AVOID ALL CONTACT!

Inhalation Dizziness. Drowsiness. Headache. ‘entilation, local exhaust, | Fresh air, rest. Refer for medical attention.
or breathing protection.

Skin MAY BE ABSORBED! Dry skin. (Further | Protective gloves. Remove contaminated clothes. Rinse skin

see Inhalation). Protective clothing. with plenty of water or shower. Refer for
medical attention.

Eyes Redness. Safety goggles, or eye First rinse with plenty of water for several
protection in combination minutes (remove contact lenses f easily
with breathing protection. | possible), then take to a doctor.

Ingestion Abdominal pain. Nausea. Yomiting. Do not eat, drink, or Rinse mouth. Do NOT induce vomiting.

Weakness. Unconsciousness. (Further smake during work. Refer for medical attention.
see Inhalation).

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Remove all ignition sources. Collect leaking and spilled
liquid in sealable containers as far as possible. Absorb remaining
liquid in sand or iner absorbent and remove to safe place. Do NOT
letthis chemical enter the environment. (Extra personal protection:
filter respirator for organic gases and vapours.)

EU Classification
Symbol: T
R: 60-61-20/21/22
S: 5345
Mote: E

UM Classification
UN Hazard Class: 3
UM Pack Group: I

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-30GF1-1I|

NFPA Code: H1, FZ; R

Fireproof. Separated from strong oxidants, strong bases, strong acids.

Keep in the dark.

IPCS

International
Pragramme on

Chemical Safety \\[ n 0

UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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CICAD No. 67 Selected 2-Alkoxyethanols
PART B. 2-Methoxyethanol

2-METHOXYETHYL ACETATE

ICSC: 0476

IMPORTANT DATA

PHYSICAL STATE; APPEARANCE
COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR,

CHEMICAL DANGERS
The substance can presumably form explosive peroxides. Reacts
with strong oxidants, strong bases.

OCCUPATIONAL EXPOSURE LIMITS

TLV: 0.1 ppm as TWA,; (skin); (ACGIH 2007).

MAK: (sum of concentrations in air of 2-methoxyethanol and its
acetate) 1 ppm, 4.9 mg/m?® H; Peak limtation category: I1{8);
Pregnancy risk group: B; (DFG 2009).

ROUTES OF EXPOSURE
The substance can be absorbed into the body by inhalation of its
vapour, through the skin and by ingestion.

INHALATION RISK
A harmful contamination of the air can be reached rather quickly on
evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE

The vapour is mildly irritating to the eyes. The substance may cause
effects onthe bone marrow and central nervous system. The substance
may cause effects on the blood , resulting in lesions of blood cells and
kidney impairment at high levels. Exposure far above the OEL may
resultin unconsciousness.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE

The liguid defats the skin. The substance may have effects on the bone
marrow and blood | resulting in lesiens of blood cells and kidney
impairment. May cause toxicity to human reproduction or development.

PHYSICAL PROPERTIES
Boiling point: 145°C Relative density of the vapour/air-mixture at 20°C (air = 1): 1.01
Melting point: -65°C Flash point: 45°C c.c.
Relative density (water = 1): 101 Auto-ignition temperature: 380°C
Solubility in water: miscible Explosive limits, vol% in air: 1.5(93°C) -12.3 (93°C)
Vapour pressure, kPa at 20°C: 0,27 Octanoliwater pantition coeflicient as log Pow: 0,121
Relative vapour density (air=1): 4.1
ENVIRONMENTAL DATA
The substance is harmful to aguatic organisms.
NOTES

Check for peroxides prior to distillation; eliminate if found. Health effects of exposure to the substance have not been investigated adequately. It

effects are deduced from those of similar substances. Card has been

partially updated in July 2009:; see Occupational Exposure Limits.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use

which might be made of this information

© IPCS, CEC 2005
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

PARTC. 2-T X I8 /—J)L LU 2-FARFIITH/ )L

1. EH

ZD2ThFRVZH )= ABIO2-T Ry ) — VT B E R R A
C# (CICAD) "%, #[E D Toxicology Advice & Consulting Ltd. 23MERL L 7=, 2-= FF X
J =V OW T, 1999 4F 77 & BR iR 3% % (Canadian Environmental Protection Act :
CEPA) @ T CHE AL 29 & 37 51 1% (Priority Substances Program) ®—%g & L CTIERL S 17z
3CE (Environment Canada & Health Canada, 2002) (2535 CU %, CEPA O F CEALF)
BaHET 5 B, BRE~OREZ T Tl —RNRREICE T 2MENREEN
R OREEEIC R IETIERN e B LM T2 Z L icd D, 2000 4 1 A DR THEE ST
HF =213, FERORTCHRE L, 2-FeRFs oy ) — it A58 g viE, &
7 = —7 @ Criteria Group for Occupational Standards 23 {EjK L 72 A & # & & (Lundberg,
1994) |2 H W T W5, HEARABEGRIZHOWTIE., FEBHIER VAL BICRER SN
HONIRNNEERT D20, 2004 £ 1 2, WS ODDA L T A T —F _— R T
Hy7e TR Z A 1T o 72, EMSNIZET L E 2 — O L ORI O AFICET 5 1EH
% Appendix 2 (27”9, 2D CICAD DET L v 2—|ZF3 5154 Appendix 3 (12”7, =
?® CICAD 1%, 2004 49 A 28 H~10 A 1 HIZX M FAD /o THMES U725 12 Bl
MatZ B4 (Final Review Board) & CHET Sz, 5 12 BRERHEBARBEOSNE
Z Appendix 4 |27, HEIIEHICB W TR SN ERICHE > THET 4L, o2 ER
IR L CTHOE T LEa—%1T-72, 29 LTT&E7% CICAD 1%, 2005 4F 10 A 31 H~11
A 3 BIZA v FOF—7 7N THEESNTZE 13 Bt Baaik Rt S, EEE
M & LTRSS NIz, 13 BIREREFEZEBESSHEOSINE % Appendix 5 1237, AL
FiE, 2-= hF & 7 —/L(ICSC 0060; IPCS, 2002) . FEfg 2-= b = F )L (FHIT 2-
T hF vy ) —RE & 5) (ICSC 0364; IPCS, 2006), BL O 2-7aRFr oy /) —
JL(ICSC 0607; IPCS, 2004) [Z2W T, [HEE b4/ E 2213 (International Programme on
Chemical Safety : IPCS)IZ L -> T, ZNENhlxDOET L E 2 —@fEzR ek, H
B E M — R (ICSC) b E#k L 7=,

- h v & ) — )L LR ZR Y — B AR : Chemical Abstracts Service (CAS) Bk Z
51 110-80-5] % 2-7 AR F T =& ) — /L (CAS BEFH @ 2807-30-9) b, MADIRKTH
V. KEZERIRM UL, 427 ¥ 7 —VIKGESRE (Kow) MRV, Fio. R E L THFLE
THZLIFHESRTWRWY, 22 bR ) —)LiE, EENICE, = F LU AFUR
LR BEOMEKT X ) — NS AEESND,

- bR = VOB, B SR A 7 TR OLIRAL 7 L— iR,

L ARSCETHEMA L TV AFATEECISEED 2L, Appendix 1 B3O Z &,
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

Ty MRERERH Y . WAL ALFEPEE, IREWOKMERL S ORI RS & LT
IRKFEHEN TS ZERRESIN TS, 22 hF oo ¥ ) —id, —RICHEE R
WCER SN TIR LRV E SN D7D, EAERG RS ER S, HEFRL~OMERIC
%t U CIREIPHIC DI 2 BRI N TETND, 2-T hF & —Lid, TERRHA
EUTAFE - EHEND &, Bix e RIEOBRE CREICHKH SN D \TREERDH D,

2-TuARF L S —uid AL B REEA ERAR SICE S D, 2-7
AT TS )= TEMICARE - S D &, bka RBEFEOBEME TREIZMH S
NDAREMEDR H %,

—REFICBIT D 2-T h XTI ) — L~ DRBEEHEET LD, Bl R bE=2 Y
VIF—HIFRONT VS, BB GEARIIC KRG LK) 3 K OWBRE R D32 5%
BRI OWT, HEEMASEH SN TE T, fix ARk KOG RRBLIC BT 2,
WERBEOT — 2B HEHNTV D,

-7 RF TS )= ~D—REROREEEHETET HEORM L 7257 — X1, #HRE
otz

RGO OWIUL, 2-= b= /) — )LVOEBRBERRETHLAEEENRH V. FFiZH
R CIXZDOFREENE WV, 2-T hFo X ) —LE, MASRRO THRSIZRILE 1,
EHRIZAD E2FITL £ <(TEED,

In vitro REROFER NS, 2-7 Ry ) —ud, BENPLEEIIRINISH O &
bivd,

- bR ) =D EFELRMHREKIZIT, 2-= M 78 FTLT B F(EALD) & 2-—
N UEEE (EAA) ~ORBERE ., W BIEER#M TH D L Bbh b, b T,
WASIT- 2-= by ) —E, 7y MIEERTEWEIS TR T, 7 v Mk
NRTEWEIEG T BEAA ITEIIND EE 2 DL, TOHOPMITIENZ L3RS TN 5,

2-7aRF v H )= )LORBHCET DT — X ITMHER S TR WR, T a— Uik
Bz LT AT b RKEREENESG LTS EEbhs,

- hFX T F ) — VR, RROREE TR~ EEOSMERMEZ R T, WA E T2 IEF
BEVEHE CIIBE L O L v S 7220, BIECIR 2 filid 2 FTeeMI AR < | B REEME TR
D HILTVRY, BEFEOFREMICHONT, Hax KT 2-= Mo & ) — VT IREE
Ehn &, MRFEHRE, FHEBHER AT A =X B1/37 A =4 BLOREEH
~OEE) . BEFBR B L THERINDIZENRENTVDS, TR, 2-= hF LT
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

B )=V HT DIRZEN, Ty FEVIERWE D Th D, EREI CTHEShSE
RIRAGH « A - MRFRREEIL, 2-= b= ) — LV OMRETIER S LD EAA B
FRER->TWNDHEEBEZLNTND, 2-= hF V=¥ ) — LVOBLEHEEICONTE, 55
NT=T =280, ZOEFEWE D in vitro THIFLEZFZHIBREZBRT I EERH 5 2
EPREINTVDN, v T AD in vivo R TIIR STV, ZREREZFRT H &0
I REHLIFAG DTV, BRAMEICET 2 RO T — 2 1%, @2 bR Y76
7200,

227 uRF L ) —E A WA - RERERIC X D AN IRV, HE KR B A
B ERIEE L 720K D Th D, U F CRAEEMESHRE S TWD, 2-7 mRF
TH )= )VORKEREIC L DL, RICMRICET 200 TH D, BISEN L RR A

BT 57 —Z I, %aénfw@w %édﬂﬁ®ﬁ%fi J0%: 2N oY B A %
FEAEILER O DL o 7o iy, MEBLIC FHHLIREE T, B b DO F R )
O LN TND

RPN T —ZIXZ LA, b P TCIEMIR E BHEAER S, 2-= bR Z ) — L DOFEMED
EHE TH DL ENRBINTWND, 2-T hF X ) — LI FEHT 99 £7213 24
mg/m® DOPEE TIRE SNI-97E Tld. BFEAEDORDBRD LN TS, FHT 11
mg/m® DIEFED 2- N X T2 H ) — VTS T HEEEE 2-T b 3% 2T UICHREE S o i
FroOBE T CIE, ME~OEENRBD LN TWD, 72720, 20 2 HFOEFEHNFHAEIC DN
TIE, oAb E~DBEFE GG L TWAZ L2 L T LERH D,

B MZBTHRERICIE, 2-= X v ¥ ) — L OMMFERESCI AR E OB ICH T
HHONIFZEAERY, Ty FBIRUTXICBITA2RAEFERRL . BEERE
(NOAEC) % 40 mg/m® LEHIT 25 Z LN TE 5, HFIREICHE L4 L, FEREZES)
B L OEERBEB O REIRE (EhEh 10) 28T 5 & THARRE 0.1 mg/m’ 23EH S
N5,

-7 aRF A )= VL TR, AFRTEEERNSIX., MAREEE L MARE 428
H3 22 LixTER0,

2-= hF T H ) =IOV TE, FIHTEZE=Z V7T =Bz e, kg
M OFEHER 7R BEIR I IZ DWW T, BHETXAHEMEZEIN T2 Z &N T, S kg
BRI E SV THEIB L, —BEREICEBIT D 2-= F v ¥ ) — L ~DiK
BRICE < A o o MEE ORI L~V & | TARE L oM OB X, K 30 fFTh b, it
FRE 2 RIS X THBE LILOMIOEZ N RIS 22 hFd =X ) —L
DIERE L IEET 5 &, ZOBREIEN 120 Fi27ks, 72720, 2= hFv=& ) —nn)
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

BENTWD RN H D HEFIL & L THIZZET 5 TV 2 -G ORI B 2
NIRT =D L, TRODHEEMMEZHENT L Z L ICLOREDEAD 2-= 1%
VY ) = ~OREERERIREIT, INAREZER D REN D 5, 205, ZhbDIREE
REOHEEEIIEFE S HmO TR . ARLBFEED RV T =22l 2-= FF o=
Z 7 —=uiE, b, A F KE BUNES OEEFERMICEEITE EL Ty,
2L, SBBREETIE, KL LTREO RN H 5 LE b, BE S D AEERIE
F OB OERI A B3, FHERG TR T DRREN. b MCREE T TRELBA T
WOSGENHD I ENREIND,

22 b xR ) NKEAMIRIET B OV T, RoheTr—2LfEonT
WV, HILBEOEBREY A H W2 B TH b 7o B 2 H R E (eritical toxicity value
(CTV)I23, BEAEBREED CTV & LWL TS, I FZIkiT DREAEAMME, I,

IKAEBRBE T OHETE MR 2 (estimated exposure value (EEV)]IZESX, HEZH LY X7
WEHIEMTDI, 2-T hF YT H ) — L OWTRENTGE 2 OFRE T, M 58
B OEICHERZEN IS E I SND AREEMENZ B EM & STV D,

-7 RF LI ) —VDBEEY A7 IOV T, AERREEREINT — 2 BIEFITD L
BRELIRIE T — 2 b 720 e, FHliZAT 5 2 A TE R0,

2. VEOHNE L VHIER - EEHEE

2-T hF v ) —)L(CAS BEFE 5 : 110-80-5, 513N 1 CH 00, B4 @ 2-= F - o-1-
X )=, =F LY a—E ) FLT—F), =Fotva V7))t RS T
A 90.1 DEADIKMAT, K& FERIZEFT 5 (Kirk-Othmer, 1980), 2-= h¥ > T4 ) —
T, A7 Z 7 — KGR (log Kow) 73-0.32 (Hansch et al., 1995) . Z85JE A% 25°C710 Pa
(Riddick et al., 1986) T, F i &7z~ U —E$A% 0.213 Pa-m’/mol (DMER & AEL, 1996)
Thd, RKAEERERE L, 220 FF T % ) —A7 1 ppm = 3.75 mg/m’ BLO 1
mg/m’ = 0.267 ppm. FEfE2-= ¥ TF /LA | ppm = 5.45 mg/m’ 3B L1 mg/m’ = 0.183
ppm Th 5, HilE 2-= h ¥ F i, T <ITIKRDEEN T 2-m hF v =¥ ) —)Lil7e
L7720, B 2-— b F DT —Z biEEHE L T\ D,

-7 aR¥v & ) —L(CAS BERF S : 2807-30-9, 71 : CH,,0,, B4 : =mF LT

1 FERESHEN THIEM ZF 795 WHO OFHHIIHEV, CICAD #EEF T, KREAFORMBILAHDOIRE
P XTSI AL TRART D, FRECHERD SI AL TR LEERET, 205 A7 2, FECK
BEIN AR AL CHRR LRI, RIR% 20°C, KL% 101.3 kPa S FE LT, ERoEHfREks v
THRET D, BREOFHEFII2HETET D,
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

Ja— 7o)z —7)L EGPE, Yutvt'iLs/Ja—)L, Jabt)txs h—/b, 71
et r VL) iE, EREOH L BEAOIERKR T, BN —T VEROGH L ERNH
Do KEWRF L, A7 & — K EAE (log Kow) (TAE < (HEE TIX 0.075) . 7Z85UE1T 20
~25°C T 130~387 Pa, B &7z~ U —E%E 1.5~7.5 x 10 ° Pa'm’/mol "Téd» % (HSDB,
2004; OECD, 2004), KSEEEHERIIT, 2-7 0B F X ) —L7% | ppm =43 mg/m’ 3
L OV mg/m’ =023 ppm, 2-7 0 EFTITH ) — L OFEET AT L Th HEEE 2-7 1K ¥
TFH, 1ppm=6.1 mg/m B LV 1 mg/m’=0.16 ppm Th 5,

Z OMOMELRY - ALZFRIMEE I, ARSCES B L2 EE e E L 2 — RIORT,

b OREERZ LU IORT,

H'7
2-Ethoxyethanol e on
H'?

H,
0
2-Ethoxyethyl H '
yetlty G C/O\C/O\C/C\CH’
acctate 3
H H, H
2 2 )
H, H,
c._o__cC
2-Propoxyethanol H.C™ ™>c” " >c” TOoH
- H, H
2 2
2-p thyl o2 b 7
-Propoxyethy o _c._c.
acctate H:«C/ C % O CH,
H2 2
3. S AE

B2 IR BRBEIATR O 2-= h o ) —u B 2-= FX v T, BLAORINHDOFE
R T 5 bFEHE (EAA) OIS TZW L DD 58 5i%% . Table 1123
K95, B, —EOXENTIE, BHRA Tl < ARIEHEHA R ST,

Table 1 (21X, KEESZHEEMNZERT (NIOSH) (1994) 23RGE L 72 7715 TOHREIT OV T,
EETHL ZERHERINTWDIHPAOLEZRL TS, 7272, ZhubDFEE, 3k
BREUC 53 72 R A3 B0 S AL, WG an B OIE Zh 3D SE S ALLE, 1X 2 I TIRWIRE O
KEAHF 7YV a—Nz=—FT VEJETHZENFAETH D, HAFEEDH D ORI,
0.7pug &S TW5,
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

- h¥ o= ) —LORFEHYONEX, WA v~ 87T 7 ¢ —(Smallwood et al.,
1984, 1988; Groeseneken et al., 1986a, 1989) F 7= IX@#ikIA 7 v~ k7 F 7 ¢ —/3#T (Cheever
et al,, 1984) DWVT NN TITHONTWD, EAAICE L TE, KA A b 27 v~ K
T 7 4 =TI K B BRI A 5.0 mg/kg Td 5 (Smallwood et al., 1984), Cheever et al.
(1984) 1%, 2-= b ¥ J—/L% 230 mgkg KRB CTEWICHG LI-th, mEiks n~
N7'Z 7 4 —I2X > T, EAA (22T pH 3 TREEZ B L7228, I3 R
R BEORAERE G RENTORY, LHALARRL, ZOHEL BEShERMOL
WrE =21 U ZIZHAMTH D ATREMEDN B %,
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4. ErEIVREDRER

22T R L )= R E L TAET 5 2 & I3EE STV 720 (USEPA, 1986;
IPCS, 1990), 2-= hF T X /J—)L 2-TaRFo =y ) — N EOrY) a— Lz —7)L
FIZOWT, RKFICBIT2HRREHETTOEMRE LT KIGIEMbIA TV
(Rogozen et al., 1987),

4.1 2-T hFxTR/—)L

ZDOCICAD KXLDH B, 2-= hF vy ) — VBT HE 00, D ZI2B) 5 EWNEM
WCHESWTERENTWS, 2-= v ook ) — L OEFELHERICET A ERIIBE SN T
BO, IFEAER, TOIFENLDOEDTH 5,

- hR L ) —E, ZTFLUAR Y REMEAKT Y ) — Ve ORIGIZ X o TREHEMIZ
AEPE ST 5 (Boatman & Knaak, 2001), 1988 41l D 4 ) X BREE(R#E D T CTHE S
AT 14 D h FABRERICIH SN T —XICL b L, BFHTiE 1995 FRB IO
1996 H\Z 2-= ¥ v =& ) — )L DAEFENTITHOIL T 720 (Environment Canada, 1997a), A
THILEDE 22 R X ) — L OEAEIL, 1995 423 4700 R L 1996 £ 3000
KN Thsd, —FH, EWHEIT 1995 £33 a, 1996 £ 23 > THD, IPCS(1990) D
HlokbD e, 22 bR H ) — LD 1986 FDOEERIT, KED 79000 M, I —Rm v
23 116000 ki HAAY 9800 kT D, Chinnet al. (1996) DEIZ L D & 1996 4ED
KENCHKIT D 2-= hFvx ) — )L OAFERIT, 14500 F> ThH D, OSHA(2003) 1285
L KENCRT S 2-m b vy ) —VAEREO E— 7 1% 1980 4D 79000 k> T, 1999 4
(Z1% 24000 k22> TV D,

22 bR F = VO RRITIE, BE AL A 7 BREAL OCIRFL 7L —FiK,
Ty MREIRH Y o, BAL ALK RESOKMER S Y OB B & L
TIRSHEH STV S (Stemmler et al., 1997), AT BREE IR ST 228D &,
AFZZEBTD 2-2 bF T Z ) —/LOHEREIT, 1995 4% 682 i, 1996 425 42.8 F
VC, EE LTGRO/ & LTl S 37z (Environment Canada, 1997a), 7235, {H#E &
LA REOFAIC R E MR- 0 B 2B BIEAHTH D, 2002 D 2-= k¥ X/ —)L
DOEMHEERIL, KED 104 Fo b, I —m v /808 05 Fr b, HAR 29 Fo b
> T, ARt 13.8 %1 K> Th 5 (Chinn, 2004), Substances in Preparations in Nordic Countries
(SPIN) 7 — # ~X— 2 (http://195.215.251.229/DotNetNuke/default.aspx) DT — Z |2 L 5 & |

2002 DT V=7 T4 TR AV =T AT =—IZBIT LR EIIEA
T, ZNEI, 140 b (94 B 100 hoo(12 ®E) . 7 B o (29 B WHWEREREETD).
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1.6 ho(13 #iH)THD, TNHDOETEERINTWDIHEDO T IV —I12i1E, BAlL &
Bt T o —. = A, SRR EERTEEA, AR MEAAL M. Fm ey,
REND D,

2000 FREROT—ZIZL D L, BRMES (EU)IZIE 2-= FX v ) — L OEFERLE A 1
SOhHY, Flo, INEIEFRIOREN, 2-= hF = ) —/)L% BU DAL TV D,

BT HEMMEHEIZ, K 5000 ko EHEE STV D, 2000 FICHE STV D HIE
OANFTUT, ALFTHEOFRUEDL 45%, BE - T v T — « = ZADEHID 35%., (LFLHEICH
T DUERIN 13%. FIRIEZEICEB T BRI 7% Th D, BU THE, 2-= hF oy /—L kb
Fil 2-= X L= F/UIZHONWT, ZOMHEHEHEZERT L7200 ENR TR T T Lk
RIT, WERERGOFEM M, (LB, BB SR - EIE, PEEREO 7+ PLY
A2 NEWe L BBEOFEHEN AR Bk LCTIRET 5 Z & AHIBR L TV 5 (BR,
2003),

1994 45, 1 F & D5 Y8 BE H 68 (National Pollutant Release Inventory : NPRI) (Z#i 7 &
niz 2-= bF vy ) =V OBGRE~ORKTRIT, 236 F T, TDIFLAE (DR
<EDH 81%IE, Xy ZMD 4 SOftigk (FnEh, 7T AT v - GEEHE. BE - =
A, s, BRI A > 7 2 80E) 72 b RISt Sz b o Té % (NPRI, 2000)

1995 4, NPRI (245 &7z 2-= h¥ v ¥ ) — )L OBBEBRE TOMMTEIL 8.1 T
HY, FOIFLALIE, o2 VFIND 1 SOlizk (7T AF v 7 % 8k CREE STV
7o2-T hF =X 7 — U REHPICHEN S22 &2 £ D (NPRI, 2000),

1996 4F, NPRI (2 Sl 2-= b v ¥ ) — L OBGRE~ORHEIX 02 b2 T
b, TDIFEAEZR, T FZIFINET Xy 7D, 2 DOfisx (ZiZ4, HEHEH X
Zovr s THEM - FERMETFES 2 8E) bt S 72 D Th 5 (NPRI, 2000),
1997 &, EERRBHIHEN 932 F T, A ZVAME TNy ZIND, 2 DDFIRIH
A v BE TS Dk &= 6 O TH 5 (NPRI, 2000) ,

2001 2, KEORE & 228 b KA Sz 2-2 hdvxm X ) —)uid 47 hiZ
FELTEY., 002 FoRnHERAKIZ, 025 FUNEERIZ, 42 NUoBNHEN T, 1.5 FUAE
AT, 49 b UM N & ek b TR 4 Tu 5 (USEPA, 2003),

1988 Rl D A ) Z B EEIREE (NPRL & TERE OB #72 5) O F CEERS L&l
BOWTHESNET—ZICk DL, 1996 FITiE, 5.8 hod 2-T hFo ok ) — LN T H
OHNTHIZ i & 7223, 3.9 MU DBBEFEME LTt SiL, 09 o RNA 2 U4 e
Xy Z DN DD NiEEE D B R S 40T % (Environment Canada, 1997a)
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71 F Z At L B& 152 (Canadian Chemical Producers’ Association) D45 (1999a) 12 & %
&L 1992, 1993, 1994, 1995 IR BMZE 1 fEbH 72 M OEREEPICHEE S/ 2-= h &
TX ) —OREIE, ZR N, 03, 0015, 0015, 0013 P THY, TNTREAFITHK
HEnrz, SEHOREIX, ®EICLD EL 1996 I 0 NI A Y (Canadian Chemical
Producers’ Association, 1999a). 1997 412 0.003 F 272> T, 1998 420 Pl K -T2 &
S #1TCU % (Canadian Chemical Producers’ Association, 1999b) ,

4.2 2-7aRFSITAHR/—IL

-TmRFr Iy ) —VE, T F LA FUREMAK n-TaX ) = EDRIGIZ K - THE
SERTAFE ST (OECD, 2004)

KENCBIT D 2-7 aRes o ) —)LOEFERE I, 2002 41X 4540~27200 b > O#PH T
BHoT=, —JF. EU TITEEMTONIR o722 £ 03 hyo T4 (OECD, 2004)

ZOCICAD AXD D b, 27 aHFvx s ) — M BHAIE, 2V =—F Itk 5
ENFHEICESD TR SN TVD R, 27 0 EF VT8 ) — L DA HAICONT,
AT = =T UG LI AERITHRD TH 7220,

AT z—FT VT, 2-TaRFv Tl ) — )b ZOFBTAT A THHEE 2-7 rARF
VEFAOHERET, HEVZL R, 2-TaRF oy ) —E 7 5B O(RF R GE
A, Bk, KR Al tﬁﬁk@ﬁzﬁv@h@1%2$®$F-mkiiyabyt
HEINTWD, BifE 2-7 AT =T uid, 2 BRICBOTHRIN TS0, 1992 4
VAR PESCH A DM T AL TV /20 (UL Rick (Swedish National Chemicals Inspectorate) . FAE. H
(72 L), KEENAEEMETOFEARL T — 2 X—2(2k b &, KET 2-7mRF
T =R Sl L EORMIREL. IREEA (R 1~3%) . = A (REE:4
~6%) . WARWFEER (BREL:5~10%) . A ARES GRE GofiZe L) . BA 7 2 kIR
AR 01~1%) . I —y AR E - Hhds s LAIGRE: 1~5%) Td 5 (OECD,
2004) ,

5. REGTO®EE - 9 - T1iE
5.1 2-ThFTH/—IL

- bR ) —)d, BETEMOEAIE UTARE - i ShIBE. e 7RBEgERt
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B CEREITH S D aTEEMED N & %5 (HSDB, 2004)

22T hFTIEY U, RAHFTOE RaXy T DUV EORIGIZ L DR, #5
FFE~4 A & HEE ST 5 (USEPA, 1985; Howard et al., 1991), Joshiet al. (1982) 1%, A
Fy I F o v 22T bRy ) — L LR OEE 211 L L TR
ATV K& 2 9.8 Il L RE L T,

Howardet al. (1991) 1%, FEBIMLAFRAESIRIZ L D 2-= R o= X ) — L ORI DN T,
HIFR KDY 7~28 A, HIFAKD 14~56 HH EHEE L TWD, 2-= hF o> & ) —LiF, K
BHEDR R < | log Kow 2MEWZ | ZEE SO E ~OWHER AL, HEV 20
&z Hib (USEPA, 1985)

2-T R ¥V H ) — )LD W EREK (Koe) 1%, Sabljic (1984) D Hikic L~ T, 113 L HH
Eh, EEFTO 222 b XU H )L OBIHEIIFEETHL I LERRENTVD
(USEPA, 1985), =2 —Y = RBXOT 4 U—0D 21 4 O HETHIE Sz 2-= %
VK ) — LV ORFHEIX 8~178 mg/lg OHFPHIZH Y, ZOfEIX, b D HEDORA A
R K B BEEM D% < & B <FHBI L CTv» % (Churchman & Burke, 1991),

TP 22T bR )=V DESGIRICET LT —21E, FEAER/LRL TV,
Howard et al. (1991) 1%, FEBIMLAFRAAEDMRIZ L D 2-= h¥ o= 7 — L DYl & | 7~
28 HEHEE L T D, 2-= ¥ —/uid, THEHE Alcaligenes MC11 ORGP &
LTRSS Z L2k 0 ARk a3 F T, EAA IZ72 % (Harada & Nagashima, 1975)
Pseudomonas sp. 4-5-3, Xanthobacter autotrophicus EC1-2-1, 3 X O TMC2-2-1#) & ETL
MFEE STV RV S, RFERE LT 2-= b vy ) — L EFIH LT, R
JHT X % (Kawai, 1995),

2-T hF L ) —LD log Kow T T&H 5-0.32 &, Lymanet al. (1982) 327~ L 7= log BCF =
0.76 log Kow - 0.23 XA HWT, 2-= hF o =& ) — L OAEWIEMERE (BCF) 1%, 0.3 L
EESND, LER-T, KEEWICEITD 2-= by ) — L OEYEREEITE < 72
LTINS,

KREH, K, BEERICRE SN 2-= bRy =¥ ) — L OBEER AN, LoyL 1T O
THT AT INEHONTHEE ST % (DMER & AEL, 1996), 2-T hF X /—/Lip
KREFITHH EN -8 4E . FfirfEYE (Equilibrium Criterion : EQC) LUV I D7 T T 4
7 Ak (Mackay et al., 1996) |2 X 3UE, 9 50%203 KA I, K9 25%28 HHEFIZ, K9 25%725 7K
HIHFET A Z IR e PRRIND, 2-= X v ¥ ) — A RKPITH SN 85513.
99%LA ERKHFUCHFIET D Z Lice b & PREIND, 2-= bR ) — N HHEHITK
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HENTBE1E. B 75%N TR 5 25% 0N KFICHFEETHZ Ll b PRI S
(DMER & AEL, 1996) .

5.2 2-7aRFSITAHI/—IL

-7aRX vy ) —uE, BETEMAOEAIE UCTERE - FHINWGE. Hxr B
PRI CERBR I 4B Al EeME N & 5 (HSDB, 2004)

RO SN 2-T e RF I ) — LT, BEIEREEICEW I ERTREND,
AU —E 15 x 107 Parm/mol EHEESND Z D, o7 HEEREA S OO
T EETIT W E PRI DA, FEER=EAICHIE Ei7z 387 Pa &0 9 Z&KJEIZE S
&L R LT HERE DO OFRITE L/ DL, FLT vafxez ) —VEAD 2-7 M
X )= E AW AEMS RSN T, -7 Rx oy ) — ik, Rk
THRNZAEY RSN D &5 2 HivD (HSDB, 2004)

AKPIZHE ENT 2-7 e RF =y ) — VL, FEBEDSEEICRE LneE PRI,
KREHE DO OFFRITEFEICENE PHRIND, 2-7r Ry ) —iF, Eifo
Lymanet al. (1982) D% FWTEE L7 BCF EOHEEEA 0.7 TH Y | log Kow DHEEE
008 ThHDHZ b, KEAMIBTHEVRMEIEZ 52N EBEZI NS,

KREFICHB SN 2-7aRFr oy ) —UE, RRE L THEET D ETRENS, &M
D 2-FuRFrH =L RAP T, BEFRICERShce Rexv I oL e
DIISIZE > THfREND, ZORISOEEEIE, 25°C TiE 2.2 x 10" em’/2 /80 & HE
EESNTWD, ZOfEIE. B Fexs I OB LORKTIEEN 5 x 10° ffl/cm’® DFED, 2-
TaRF L ) = DR ARG (R 18 i) IZAH 2497 % (HSDB, 2004)

LoUL Il D7 HYT 4T /%A L C EPIWIN GREEHFEMAETCH 70 7T LA v X —
Tz A)MHEHM N ERERLLE A, 22T uRF T H UL, 52.9%03 K, 45.4%08 t
B 1.58% 23 KA. 0.0891% 3 EMHHIZ /A LT\ D & PRI Lz, L, KR&H
2512 e, K23 15 HRE, BEEHAY 15 B, EE 2 60 HH & H#EE ST 5 (OECD,
2004) ,
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6. BIRDDEELE FADBREE
6.1 BIEGOEE
611 2-IThrFSTHE/—/

- h¥ T F )= VOBRBETOREICHET LT =213, LA EHRBTE P73, 1
TEOFREN T Z Tk v b FOREIZED 2 @B OBRERA (FOBIK ., BAZEX,
BAZER I E)HD 2-= bR F ) — VR HEIE S 47z (Conor Pacific Environmental
Technologies Inc., 1998), ZEFH & LT, A ¥ VAT L—F— b Mg S 35 4,
JRATYTING A= ZHIK IS 6 44, TANR=ZMNZ KT honb 94N, T4
DTBRS NIz, TNENOZEED, HOK, 8B, BAZER, BA 2R, A2
KD 24 FEIZ DTz o TRBIZ IR L7223, BWRlBHZ O W TiE, 2-= hF oo ¥/ —)L
DINTIAT ORI > T2, T OREREROEFELITE D BEDKREHI TR b | 2-=
hm &) — VIREEDSE T iEORRIIRS (0.05 pg/L) X 0 IR<, BN, BA AL
DZEFFEHT, Wb b 22T bR v 2 ) — VTR E e h o 7 (RITRAE 3.6
ngm’), iz, EAHKREND b, 220 h X v ¥ ) — UTRH S e n o 1z GRIE ik
DOFEHBRF I 3.3 pg/L),

AT DORGHERFAETIZ, A2 VAT ¢ P =i o THRILES 7 225608 7
iR & BENE T TR S N2 225G 24 iKIZ DWW T, 2-= hF v J— )LD
EENEIE S 7= (OMEE, 1994), U 4 =D LECHRE S ZREHIVWTh b, 2-
T hRTITE ) — )L OREEEAHIRR (0.81 pg/m?®) X VK< . HEE THED TS -
AREHT, 24 BIAD 9 B 16 MK (66%H8) T 2-= hF =&/ —/LOPREENBHRA (0.18
~034 pg/m’) LV Ehrols, 2-T bR F ) — B SRR o TIED 2-
T ) — VA IR (B K 0.86 pg/m®) DM LW ERE LT BE. 20 16 Bk
DFLIPIEIL 043 pg/m® Tho7-, HEH HIE, THOE T THRIR uﬂmiwq:o) 2-
Xz Z )= VOBRHFITZEE L, 2-2 Mz ¥ ) —ARNEEEE LTIl TV 58
LT o —ThHodERITND, Vg P —HOFLE & BBV T8 EL CHRIRS vz
AEHITART, 2-= FF L F L OFBRT XA T VHEERTH HHE 2-= F X o F LD
FEIZOWTIE, BRI (0.55~2.9 pg/m®) & 0 Ko7,

1984~1985 4|2, KE DWW DOHIE D 6 DD AIEFR THREL S 1u7z 225Gk B 1%
z:%#y:&/—wiﬁﬁémxwwwW@m@ﬁQ%uyﬁﬂ%memhW%L

1983~1984 T, dbA & U 7 DSE TR S NI BN ZESGEEL 6 ik bid, 2-= FF
TH )=V DR 60 pg/m’ OFEE THHI ST\ % (De Bortoli et al., 1986), KEDH L1
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) (e, FEIT, BiEAR— L) TSN TEENZESHE L BIE, 222 bz d ) —
JUHS 183 pg/m’ DAT O TR Sh, WY CEBFT, &R —A, $K) Tk, Bl
SENDWETHF LAY L VIKL 2> TV D (AT H 4.15 pg/m’) (Sheldon et al., 1988),

HARDIEG S = BB S T2 KRB S X, 2-= hF v 7 —/LA 250~1200
ng/L DR TR X4 Cu 5 (Yasuhara et al., 1981),

%%ht?~&#%i 22T b ¥ H ) =L ZORFET AT VIR, R OZ < Ok
DOFEBEEHBICTOEVEENTWRWZ EBNRBIND, BTFXOAZ T THEAINTZ
$ﬁ§X%%@ﬁ Z HIPEEA], B, v =% 2 TR, B2 L 13 MW EHONE
HREL (AFARERERICESE, 7V a— =T VEABEAEIN TS Z EARES
TV EVLEE) HRO 51X, 2-= b v =¥ — L H 4 Tu7Ze 0 (Cao,
1999), #FZ THEANBEEI N TWDILIEHR D 9 5, 1m§@7%#17ﬂ [
KA T>03~1%D 2-T FF LT H ) —LINEEN, TA AA 7L BB RIRIGEIC
ENZEIHEX S f»m&»r@%@mmzib%/:%wﬂaihfwtmwmCmma
2001), 2-= hF =L, BT A THABBRER SN TS 26 FIHOARMBLE Al O
%53 D 1 > Tdh % (<1.25%) (Ballantine, 1997; Health Canada, 1998a) ,

KED S OLRTORM @ T, SEREHEEA. REBEAl, 7y T AR L.
%ﬁﬁﬁ%ﬁﬂﬁﬂg\WkS%@%ﬁ@zi%#v:g/—wﬁ@Ménéﬂ%ﬁﬁﬁ
e X Tz (Flick, 1986), LarL., IEFICH T 5 TeitEry7e ) iiHloBlE ks o —&
DR 2i%#/i&/—w%ﬂ&2IF%/I%wﬂaihfwéJ 1 9ob
720N (Flick, 1994), (7o, 2o 07 —H i, IEFICE < OEECMMD B RBAIZIER L
TW5HDTHY, KETAFATRERHEF MM OBL AR ORI Y L TV ATHE
PER®HDZ EICEBETRETH D, ) RKETRBRM TR W SO0 OEEERLIZ O
T, 22T hF ¥ ) — )L ZOFBET AT VORI %Té@MT—&%Twmz_m¢
(=72 L. BB TN/ EOMICHOWTOTF —4# 1%, ZRREEIIITREN TV
V), EU T, }i%#yi&/—wkMM2J$%yi%wuomf EEXSa=24
T LA, HEE R HRCE O OREE OE BN +-43 725 &Ik L CRET 5
ZEEFIRLTND, AV =—F ZI1T D B B a2 (Products Register) [Z & 5 &, 2-
T hF VY )=t ZORET AT VL, 2001 B IO 2002 FITEEE R ORKSY

L CUEE 241 Tu % (SPIN; http://195.215.251.229/ DotNetNuke/default.aspx) ,
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Table 2. Emissions of 2-ethoxyethanol and its acetate from consumer products.®

Product category Number of products with detectable emissions Amount emitted (pgfg product)
Cleaning compounds 4 (as 2-ethoxyethanol) na
Spot/stain remover 1 (as 2-ethoxyethanol) na
Window/glass cleaner 2 (as 2-ethoxyethanol) na
Rug/upholstery cleaner 3 (as 2-ethoxyethanol) na
Coatings/inks 10 (as 2-ethoxyethanol) na
4 (as 2-ethoxyethyl acetate)
Coating thinners/strippers 6 (as 2-ethoxyethanol) na
1 (as 2-ethoxyethyl acetate)
Herbicide and fungicide 1 (as Z-ethoxyethanol) na
Medical’persanal hygiene 1 (as 2-ethoxyethanol) na
Adhesives 3 (as 2-ethoxyethanol) 0.1-200
5 (as 2-ethowyethyl acetate) 0.1-800
Coatings 14 (as 2-ethoxyethanol) 0.09—-450
66 (as 2-ethoxyethyl acetate) 0.05-1578
Fabric 1 (as 2-ethoxyethanol) 0.23
3 (as 2-ethouyethyl acetate) 00707
Pensfinks 6 (as 2-ethoxyethanol) 0.1-2800
5 (as 2-ethoxyethyl acetate) 04943
Foami/plastic products 2 (as 2-ethoxyethyl acetate) 0.0950.7

na, no information available.

? Clinical Toxicology of Commercial Products Database. Mo information on the number of products tested was provided in the
secondary account of these studies (Hodgson & Wooley, 1991).

- hF VT ) — LDOBEETEEMN, ChemCAN4 OET NMALIZ L > THESNTWD
(DMER & AEL, 1996), ZiuiZ, W4T, BREIZB T 2ILFWEOEREZHE T 5720
B SN, V-V I D7 T 4 [ZESSHIEET AV TH D, 1997 FELIRNCH T #
THESINZ 2- Xy =& ) — L OiiEE L TRS @ o8BI, 1995 Flo4 ¥
UAMEE O 1 gk b KA Sz, #f 8 h Th 2D (NPRI, 1998),
ChemCAN4 7 /U bOxtgitk & LT, 4% U4 —IBRABHR% (Ontario—Mixed Wood
Plain) | MR SN TV 5, 2-= hF v =¥ J—)LiE, 0913 kg/lFoO@#E T, X CTREAH
Wit Sz b o & Ui, AD LTARFERIEUEIL, 07 & 90.1 g/mol, ZAXE 710 Pa, /K
VR 300000 mg/L, log Kow -0.32, ~> U —7E% 0.213 Pa-m’/mol, K& T =380l 55 Hef,
KA 550 IRef), REEAR R 550 WL, R EEGY 1700 REECh o 7o, BREESE
PRI L Cid, MFMRE 169000 km®, /K CEDONZHFEE 43.8%, 22K D FHIEE 2 km,
KR 20 m, TR HHEEREE 10 em, ZEHFARER 171 B KRR 618 B, BRETIR
JE74°C & L1z, A%V AMEERD ChemCAN £F/UALIC L D 2-= hF ¥ ) —/LD
BRBEPEEE L, RAT 6.9 x 107 ng/m®, K122 x 107 pg/L, i1 4.15 x 10™ ng/g (FL1RTE
), EEH 1.05 x 10° ng/g (WM &) Th-72, ChemCAN4 5 /L TlE, HImEED V-
REZHEEST 2720, BETREDOFEEEOREIL, 7 V2 AW THE L72RE XV &<
mHETRIND,

2 MR LT ) — VT B REREET T, WERR A2 5 RS b 5, RER
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(X, 2 OFEENECHEARED U XA 7 BEHEIC L > TR S, EUD, 2-= hFo ¥ )/
—VDEPEICBS LTV 2 Hlifiak T, 1998~2000 4FIZERE L 7=50kF 70 Bk 8 FERTN
FE) (TWA) I 1. 0.01mg/m’® ##~5.3 mg/m® (P9l 0.01 mg/m’, 95 /S—& L % AL
fi 3.0 mg/m’) T& - 7= (BIR, 2003) ,

B E ORGSR G ORA TR D D EELGICBIT 2WET — % 23, German Workers’
Compensation Funds (BGAA, 1999) . Séhnleinet al. (1993) . Vincentet al. (1996) (2 & » T &
NTW% (Table 3 ), BGAA(1999) THIE SNLTWHT — I, BN, Hifk. BAF,
THY R EDEEPICUESNZT —F ThD, RbEWIEMIT. 7 FBLOH
FRIFICELER STV D, Sohnleinet al. (1993) 1%, =ADRIE T T, BT ZZ T 2WVEK
D 2 BZIZHE AT 57273, Vincentet al. (1996) (%, BEFC= A DRLEFIZHIEZIT -T2,
R > @ Monitoring Authorities of the Federal States 23 #t# L CWHBMT — X2k b & HI
R 2 —7 ¢ v 7R 2 BE T O FEHRGOT =421 7 TlE, HEHEGOZEAT O 2-=
FEomZ ) —/LiEREL, 1.8~14 mg/m’ (n = 10, 8 B[ TWA) Th-o7-Z ENHLNTE
N TWb, KA 7 ® Monitoring Authorities of the Federal States (X5 EG 12 351F D HE %
LIAToTHEY, Fvhh—DfE(n—F—Da—7 1 7, BEEFaOlEf, B, 7
B, FILEAN) TO2-T hF & ) — LD, 3~10 mg/m’ (n = 4) ThHo7=Z &
EWEL TV D,

Table 3. Exposure to 2-ethoxyethanol at workplaces during the formulation of paints.

8-h TWA concentration {mg!ma}

Job category / Years of Number of Technical 90th 95th
activities measurement samples measures Range Mean percentile percentile
Production of paints 195911995 18 With LEV na 3" 14 22
(e.0. mixing, filling, 15 Without LEV na 3 18 25
weighing, stiming)
Vamnish production®  Published 1993 12 na =2 2-56.8 10.8 na na
Published 1993 12 na =(.4-232 79 na na
Fabnication of 19881993 na na =0.4-181 15 na na
paints

LEY, local exhaust ventilation; na, no information available; TWA, time-weighted average.
* BGAA (1999).

o 50th percentile.

® Sohnlein et al. (1993).

9 vVincent et al. (1996) (sampling time = shift length).

2-T R A ) — LR 2-T MR U F AR EA T 5 & @ Tl LT
WAHRIZZ NS DILAWITRE SN FFICET 2T — 2 o TWVnd, 2-= ¥ o=
Y ) —NEEHRT LT, LEMNP SR E BT D ZEELERREETHER I TS

REMEN D 5, i FHER I, %VE%(Table 4 M), WEDFEE (Table 5 ZZH) . HIk
72 &0 HE) LFE (Table 6 Z&HR) Wi O 8LiE (Table 7 22 8) 1T T 5 2 E N TE
Do FEHEITIE. B WERIE, lﬂ~/l/‘§'0\ RIEEY, BLBY, LIARIZELDa—T
AT ENH D, BGAA(1999) IR SN TV D PE¥a—T7 1 v /1%, BR¥ESCER
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S AV RRE R EOIEETIC
1%, Bl Y 7 TR ICHIE

Table 4. Exposure to 2-ethoxyethanol at workplaces during the use of preparations: manual application.

8-h TWA concentration (mg/m®)

Job category / Years of Number of Technical 50th 90th 95th
activities measurement  samples measures Range percentile  percentile percentile
Manual coating 1991-1995 35 Without LEY na e 11 44
(without spraying)®
Cleaning® 1991-1985 23 With LEV na e 5 6
1991-1985 19 Without LEV na e (] 28
Use of paints 1987-1993 13 na 0.5-44 2 (AM) na 44
(brushing, rolling)®
Cleaning activities 1987-1993 21 na 0.4-41 2 na 33
during silkscreen
printing®
Cleaning activities in 1987-1993 16 na 0.1-21 01 na 21
different areas®
Painting® na 38 na 02-23 05 na 19
AM, arithmetic mean; LEV, local exhaust ventilation; na, no information available; TWA, time-weighted average.
3 BGAA (1999)
 Walue below the detection limit, 0.1 mg/m? (for 2 h of sampling).
® Vincent (1999) (sampling time 60480 min).
Table 5. Exposure to 2-ethoxyethanol at workplaces during the use of preparations: spray application.
8-h TWA concentration (mg/m®)
Job category f Years of Number of Technical 50th 90th 95th
activities measurement samples measures Range percentile percentile  percentile
Manual coating 1991-1985 a1 With LEV na v 11 22
e
(spray application)”  ygg1_1gg5 25 Without LEV na d 3 17
MNew vehicle 19871948 39 na 0482 0.75 na na
painting”
Powder coating — 1987-1988 76 na 0.1-485 2 na 90
paint spraying®
Plastic material 1987-1998 79 na <04-3 7 =0.4 na na
painting®
Metal container 1987-1998 168 na <04-71 <04 na na

painting®

LEV, local exhaust veniilation; na, no information available; TWA, time-weighted average.

3 BGAA (1999).

 value below detection limit, 0.1 mg/m? (for 2 h of sampling).
¢ Vincent (1999) (sampling time 60—480 min).
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Table 6. Exposure to 2-ethoxyethanol at workplaces during the use of preparations: automated processes.

8-h TWA concentration {mg.-'m’]

Job category / Years of Number of  Technical 50th 90th 95th
activities measurement  samples measures Range percentile percentile percentile
Printing a(machine 1991-1995 94 With LEV na ° 14 29
coating) 1991-1995 95 Without LEV na o 14 28
Silkscreen printing 1987-1988 155 na 0.1-561 4 (AM) na 108
machine (manual

or automatic)®

Offset printing® 1987-1988 3 na 1.2-64 223 (M) na na
Flexo pn'nting° 1987-1998 7 na 1.8-103 46.9 (M) na na
Silkscreen 19881993 295 na =04-37.8 0.7 (M) na na
printing®

AM, arithmetic mean; LEV, local exhaust ventilation; M, mean; na, no information available; TWA, time-weighted average.
BGAA (1999).

Value below detection limit, 0.1 mg/m? (for 2 h of sampling).

Vincent (1999) (sampling time 60—480 min).

a
b
[4
9 vincent et al. (1996) (sampling time = shift length).

Table 7. 2-Ethoxyethyl acetate exposure at workplaces during the manufacturing of electronic components.

Years of Number of Technical

Job category / activities measurement samples measures Measurement data {mg.u'm’]
8-h TWA

Electronics (board marking)? Published 1990 8 LEV =0.1 (limit of detection)
Electronics (board marl(ing]D 1986-1988 2 LEV 23and 04
Photolithography area clean room” 19901991 23 na Maximum 4.1, mean 0.3
Semiconductor fabrication® Published 2000 48 na <0.002—4.0
Short-term values

Electronics (board marking, 15 min)® Published 1950 23 LEV =0.7 (limit of detection)
Electronics (board marking, 15 min)® 1986-1988 2 LEV 13and 2.4
Photolithography area clean room’ 19901991 412713 na 027/<0.01/06

LEY, local exhaust ventilation; na, no information available; TWA, time-weighted average.

Piacitelli et al. (1950) (sampling time 5—8 h, result not time-weighted to 8 h).

Sartori & Pahlmann (1990) (sampling fime 140 and 200 min for long-term samples).

Hammond et al. (1996).

Woskie et al. (2000).

Piacitelli et al. (1990).

Hammond et al. (1996). Data are for unloading casseties, loading cassettes and unloading the soft hake oven, respectively.

- oa oo oT oW

Spareret al. (1988) (%, EMPTOBIE T2t RICEEMEMRE LTV, 2-= b F 2 Z ) —)L
SOBREFRDUZ DOV TERE LT D, 6 [BEIORAREIEBREHRIZ 072 - THRER L 72308} (e A
i3 102, 5 BAEMAATREZ2RAEEIX 90) LV, EXF 2-= h ¥ & ) — VIRFE TWA 2D
W, #iPH A 0~80.5 mym’, FHEE 9.9 mgm’, T HREAZ 44 mgm’ LHEL TV,
1985 FEH~1990 D7V 2 —)L = —TF VI~ ORGEREICHE L T, KEEL B 272
AEAFZEHT (NIOSH) . K [EH 77 8% 2 fi 45 (OSHA) . KEBREEMRE)T (EPA) I L > THED B
NIeT _XRTOT—2 b, OSHA(2003) 1%, 2-= b ¥k /) — /)L EITEE 2-— F %
TFUAZDONWT, 8 K] TWA BRERIREORMEE OHEE 21TV, 7 3 — /L= —7 )L
B3 L ALE R BASRGE TIE 0.06~0.3 mg/m’ Q- h ¥y ) — b LT SRR
BETIE0.02~14 mg/m’, A > 7 OFLA & B Tl 0.4~14 mg/m’, H=EARGEGE L 7V > b
[ FE R L T 0.04~0.5 mg/m’ &V D A LT A, Veulemanset al. (1987a) 1%, X
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NFX—D 78 HFTO LY THREI AL, BIEFEICKIT D 2-m b F v Z ) —L~DF
PR IR I E % 9.5 mg/m’ (HEPH 1.4~210.3 mg/m®) L EEL T3,

BELOWRAHT BV X, AB#FEORE - S, &RCAM O - T, FAEERE, T
ER PO A B DL RS TIThbRLTW5, BRI —T ¢ U Z7HIORMITEHRY T
X, AR IREE A 2 5 ATREMES 0372 0 @\, (EFWENRILT D Z &2k » T
L Z D W ABREERICIN A T, W7 7 Y VS IgREREIRIZ 72 D AlREMED B D, BGAA(1999) 12
AEHENTVERMNTEY 1T, BFRESCKTEOM, BFHMEELEBINTETRON
b DT -7z, Vincentet al.(1994) (Z1%, MLZEREEITINT D BEEAFEMEREANZT S
TW5, BEEMEEICIT, BIEREER., BROPR & AR, W MHddil, BRI
mE, W ONDTLERH D, WEHTHBEIT, 30 4~ LR TIThiv, (F¥E
XiEE, PR B, =oAL, REFTBRERTII= T -~ X7 b EM L, Wl
ET =213, Filg 2-= hF 2 FLZONTOLFLN TV D, JIERFRIL, 2-= hF
TH )= AREENTODHEEDOREFTBREOHA LFRETH D,

HENE ML, EICEIRIPESRE (R 27 U —FIR, 4717y IR, 7 L% VHIRZR &) T1Td
TV D, BGAA(1999) IZREHi STV DRI = — T ¢ 713, Bkx REEZESE TIThh
TV, bEaWEREIT, A7 UV —2HRBIOEERICREE SN, FIRIFEZIC OV T,
Vincent (1999) 23, W< DD T (A 27 U —2HIR, 4 7% v FEIRL, 7 L% VEIR]D 128
WTHIE 21T > T A2, Vincentet al. (1996) 1%, A7 U — FIMPEZE TIT o 72l ERE BT
DWTHERE LTS, Ahrens & Jockel (1996) 1%, BEHTHESE THIE S AV IREEIR LI DUV T
WE LTS, MOt RIFRBRmZEOBYE T, 1974~1993 FI2, 2-= hF ¥ ) —)L
DORPEN 24 [FTHONTZ, 90 /3—F& > & A 1% 39 mg/m’, K AEIE 78 mg/m® TH -7,

HIE FFECHREHRBUNEIC T 2 @I eV, Eo, WEROEEORE (B0 515,
R, Fr0 7efe i, BEER E)RARATHY | FFEHBGICRFTHEREEE DRI b TW e
EIDDOERBFHI TR,

HETHEE 2 X RIITON A TR, 3 SOREREE THICBIT S 222 v ¥
) =V ~DHIR TR 7S 18.7 mg/m*~203 mg/m’® (Gao et al. 1997) . HIRIPERIZI1T 5 2-
T RFTTH ) — L ~DIRFEREN 3.1 mg/m’~159 mg/m’ (n=56) (Liu et al., 1999) & #i &
NTW5D,

6.1.2 2-ZaoxF¥sTs/—/

BEFRO2-7uRxr ) — )VOREICET 2T —XIIGEo N ho T,
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6.2 EFDRESE
621 2-ThrF>TR/—/
6.2.1.1 —MBEMF

2-T b ¥ H )= ZOWTHHTE2E5=X ) 7T —RIZRBO RS HT2D, —fkE
M OIRERRIREEEICHOWT, FETEIHMEELFE LT 2R TERY, TODY,
BREIIEAR L HE AR DD 22 bRy ¥ ) — LRBERICOW T, KENREKRHETHE
WEH I, 2D ORI O OTER72IREE DRHERTHI < BTV D,

BoNE=F V7T —XIL-oT, RENTHLRERZHE T RELAEIZ, KA
EKRIEPTTHD, BT EZD—EME 6 SDOEBMBEIC/HIT THEE Lz, KK EADBIEAN
WCHRVIAEND 2-= FF ol ) — VDR RKHEER A Table 8 (T d, Z OHEEEIZ,
FHIBIT BE T WS IRIREE T TS D KA E KIEAK TORRAIZ ISV T
DM, ZOFETIE, ST LT _XTOREO 2-= bF =X 7 — VOREIL, BHIER
(K&IE 3.6 pg/m’, KiEAKIZ 005 pgL) LLF T& - 7= (Conor Pacific Environmental
Technologies Inc., 1998), Z OFftIL., 7T 4 T /LDOFERICE SIS KK L A BD
B AR BOHEEMSC, BFH - A2 VAWM T 4 o F—TOPFET — X I2HES KED
DOV IAHBEOHEEMICHEET 2 & FROGBEMEITENDN, KAV IAEFN D &
DERKBICELS AL > HEMA2EHT 2 LT, ZOFEMEELZHLEZLOTHD Z
EETRBEL TS, TNUHLOMEITBRERLZ G AELV TETWLIEEX NN, £OD
IS & BFTHOFHREANIL, 2-= hF ¥ ) — &k, BSOS - BRZERD
MQMMQQWEMHT\ﬁﬂm#%mbﬁﬂomu@@%EMKi%W_ﬁbﬁ@&
FHRIND,
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Table 8. Upper-bounding estimates of intake of 2-ethoxyethanol by various age groups.

Upper-bounding estimates of intake of 2-ethoxyethanol by various age groups in the general
population of Canada (pg/kg body weight per day)

Route of exposure -6 months® ?ﬂf[;r:;trgi 511 years®  12-19 years”  20-59 years® 60+ years'
Ambient air? 0.13 027 0.21 012 010 0.09
Indoor air" 0.87 1.87 146 043 0.1 0.62
Drinlcing—wateH 0.00% 0.002 0.002 0.001 0.001 0.001
Total* 1.0 241 1.7 0.9 08 o7

Assumead to weigh 7.5 kg, to drink 0.8 litres of water per day and to breathe 2.1 m® of air per day (Health Canada, 1998b).
Assumead to weigh 15.5 ka, to drink 0.7 litres of water per day and to breathe 9.3 m® of air per day (Health Canada, 1998b).
Assumed to weigh 31.0 kg, to drink 1.1 litres of water per day and to breathe 14.5 m® of air per day (Health Canada, 1998b).
Assumed to weigh 59.4 kg, to drink 1.2 litres of water per day and to breathe 15.8 m® of air per day (Health Canada, 1998b).
Assumed to weigh 70.9 kg, to drink 1.5 litres of water per day and io breathe 16.2 m° of air per day (Health Canada, 1998b).
Assumed o weigh 72.0 kg, to drink 1.6 litres of water per day and to breathe 14.3 m® of air per day (Health Canada, 1998b).
Based on the detection limit (3.6 pg/fm”) for 2-ethoxyethanol in 50 ambient air samples collected outside of Canadian residences
(Conor Pacific Environmental Technologies Inc., 19938). The average Canadian is assumed to spend 3 h of every day outdoors
(Health Canada, 1998b).

Based on the detection limit (3.6 ugfma) for 2-ethoxyethanol in 50 indoor air samples collected in Canadian residences {Conor
Pacific Environmental Techhologies Inc., 1998). The average Canadian is assumed to spend 21 h of every day indoors (Health
Canada, 1998b).

Based on the detection limit (0.05 paf) for 2-ethoxyethanol in 50 drinking-water samples collected in Canadian residences (Conaor
Pacific Environmenial Technologies Inc., 1998).

Based on the assumption that infants were exclusively formula fed and consumed 200 ml of formula that was prepared with tap
water.

Insufficient data were available to estimate intake from soil or food.

| B e T oW

T XN T T ERELNTWRWNWZD, 2-= hF X ) — )LORRELY A B2k
D, BEODORMYIAZBEOESGEZRHETHZ LT TE R, 2L, 2.2 hF v X
— I EID, EEEE EHEE LD ORI > TRATICHHEh D D THY |
Fio, 22T R X H = VB ENRDH D | log Kow EH-0.32 LIEFITEW 2D, KA
AL REMPUTBITT 2RIV E B s, 61, B bDORV AL ELZ, 7
T T 4 BT IMEDFERZIMET D LIk THEET D &, BN HHEEMIT. A
FEICB T DRHRAICE ST, KEB L OEEKICO W TRKRICE < AED - 72
EEED S, BH/hSL< D2 N TRERIND, FEkIC, TEFRO 2-= hFook ) —1
WX DBERIT, TORE Y —rnb, 2, BRESEIICD RN Enb . KK
FOGAEIZHANT, BEOLLIFERATE2ZIETHL EEbid,

2-T hX v H )R, EOFFBE AT VL, HRMICAS EHEFRLIIEIHE Y H
WHNR L 2o TWD A, HBIZ Lo TIKAR L LTER SN TW D At d 5 2 &1
METERY, 2-T hF v Z ) =R ZORBT AT ANEGEENTND EEDbIL D
BE R, KIS AT D ARENOH D L ONE < WA O S A, HE
FRGTOFERBEERKE CHLZ DN THEIND, BREEMEHT5Z L2k > TERAIIZ
WMOAEND 2-= hF X ) —LORIZIHOWT, FEOEAZIE L, BAHEH 1 3
B0 OB AR E & AR OB BRSO T EER Y AR &S FEEE YA
Lv=F 2 T CTHEE ST 5 (Versar Inc., 1986), XV EEICHEE 21T O 720D +43 7%
T =B PRI LD BRI U7 L & A S U B ORI 100%, L5 )
DREHFSD 2-= b F =X ) — )L OBITRIL 100% & ARE T % (Table 9 #5H),
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(EIEHE H OB T S D F T A (R 7 L —Xo % BRIBEEA - YeidAl o Tt
—WRT =R ELNTWD) & 1 B L7z & & DR KRREEIT, WAT 1.6 mgkg, #%

RN T 0.5 mgkg EHEESINTWVWD, BaRICEKILT D EIE LT2HE.

Al U5 e

HEEH Lz & S ORNZEKFOREIL, K 190 mg/m’ ([Z#ET 2 /RN H 5.

Table 9. Upper-bounding estimates of intake of 2-ethoxyethanaol from consumer products by adult Canadians.

Estimated Estimated
intake per event average intake
Consumer (mg'kg body (mg'kg body
product Assumptions weight) weight per day)
Mail polish Dermal® 0.04 0.03
+ based on the upper bound of the concentration range of 0.3—1% of 2-ethoxy-
ethanol in nail polish (Health Canada, 2001)
» assuming a typical quantity of product used per event for “nail polish &
enamel” of 0.28 g and a maximum event frequency of 0.71 times per day for
users only (USEPA, 1997)
+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998h)
0.01) (280 mq) (0.71/da
(70.9 kg body weight)
All-purpose Inhalation® 16 16
spray cleaner + based on the upper bound of the concentration range of 3-5% of 2-ethoxy- [estimated
ethanol in hard surface cleaner (Flick, 1986) indoor air
. - E R . concentration of
assuming a mass of 76 g is used per event, a 0.47-h duration of exposure, a 190 mgfmal

room volume of 20 m3, a breathing rate of 1.3 mh for an average adult during
light-level activity and a frequency of use of 360 daysfyear (Versar Inc., 1986)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998b)

0.05 = 360/365 days * 76 0 = 0.47 h = 1.3 m¥h = 1000 majig
20 m” = 70.9 kg body weight

Dermal® 05 05

+ based on the upper bound of the concentration range of 3-5% of 2-athoxy-
ethanol in hard surface cleaner (Flick, 1986)

+ assuming an event frequency of 360 days/year, an exposed surface area of
400 cm? (both palms), a product density of 0.88 g/cm® and a film thickness on
the hands of 2.1 = 102 cm (Versar Inc., 1986)

+ a body weight of 70.9 kg is assumed for an average Canadian adult (Health
Canada, 1998b)

0.05 = 360/365 days = 400 cm * 0.88 aicm® x 2.1 =10~ em = 1000 maig
70.9 kg body weight

? Estimates of intake by dermal absorption of 2-ethoxyethanol in liquid consumer products are based on the assumptions that a portion
of the skin contacts the liquid and the amount absorbed is directly proportional to the area of exposed skin. It is assumed that all of
the ingredient present in the liquid is absorbed through the skin. Standard exposure scenarios for dermal absorption of ingredients of
liquid consumer products (e.g. Versar Inc., 1986; USEPA, 1997) often include recommended skin surface areas and surface film
thickness depending on the type of product and the manner in which it is used. For example, in Versar Inc. (1986), surface areas
assumed are 400 cm? for both palms of adult hands for scenarios invalving some liquid cleaning products. Experimental data for
surface film thickness are often not available for some types of consumer products and are estimated by analogy with other liguid
substances.

Estimates of intake by inhalation are based on the assumpfions that the ingredient is completely and instantaneously released from
the applied product, the concenfration is homogeneous throughout the assumed volume and no air exchange occurs between this
volume and adjacent areas. Standard exposure scenarios for inhalation intakes of volatile ingredients of consumer products used in
indoor spaces (e.g. Versar Inc., 1986; USEPA, 1997) often include recommended room volumes intended to be representative of the
areas within a residence where the products are typically used. For example, in Versar Inc. (1986), a room volume of 20 m® is
assumed for tasks involving all-purpose liquid spray cleaners.

6.2.1.2 BEEZF

2-T hF T H ) — R, FOFEET AT VICERERE SN D AIREMEIL., KR E LT
DE, WA LI ORRZIC K DREOHEEN %2 . Z 4 Table 10 & Table 11 {273 (BfR,
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

6.22 2-ZFOoFR¥FsoxTsz/—/L

2-TuRF LS ) —~DE FORERIZET 27 — 236 T,

7. EREBYME LUV E FTOGKATRE - RBDLEE
7.1 2-ThFTH/—IL

RNEIRE, U, 2 EtEicET s B oflonizry—XIcksr e, 2.2 hFx v X/
—LiE, A, B, FRIEREBEICE > T, b bBIOERBMIHESOITRIL S L,
BHIRL AT D, B P BIOEREM TIX, 2-= FFv X ) — i, Toa—fi
KBERIZIVBESNTHBEARD 2-= %2 7® 747 & R(EALD)IZ72 Y . IRV T,
TAT e RBKFERERIC LV IERHIT 2-= b UFEE (EAA) ICZE# S D, BEAA X, 13
72, MOBELLIEEOHLMRHHTHY . EITIRFPICH SN D, 7 v M TIEL, EAA I3,
TV UREEZT LN, Elld, O-fi=F fbanizk, oI mbikE
2B EEZLND, FolmEHO RREKITIL, 278 Y —A0 P450 RAKIEA XV F
— PG L, B F LRGN EL, T R T AT RExoF L7 ) a— LN ERES
o, ENENONHRREEOMEZ | Figure 1 ITR7,
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Figure 1. Metabolism of 2-ethoxyethanal.
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PART C. 2-Ethoxyethanol and 2-Propoxyethanol

Kezicet al.(1997) X, FA Y ANDRT T 4T 54 (BME24., L3 4) 29kErE & LT,
REBLONEIED 2-= hF =& ) — )L ~DIRFTIZ L DRERIGABR A 1T > T\ 5, 3700
mg/m’ DPEED 2-= XX J—MZ, il L OT08 100 cm® O RGNS 45 45 [0
BEI, WEAD 2-m hF T H ) — IR, BIBEOK) 27 em® OREHEAS 15 S HEIRE Sh
7oo BV IAZBEOREICIL, JRF BEAA PHWONRZ, 2-T h &V =X ) — )L OWRIGEE D
A L AEYER 21T, RIROYE (BRI N 22119 ecm/FE, 6 em/BFTH Y | HKIKDY;
A GRAEE) N ZENZH, 0.7 mg/em™FE, 03 mg/em™ i TH -7, KAEDOWA - L
TRFEIRER BT, DD OB AR EIT 42% L HEE STz,

Angereret al. (1990) D & MIIIF DD B ~OEEEMD & > 725613, FITREZ
WA XERITH D Z EPRBEINTND, = ADTHOFEE 12 A& 552, 2-= ¥
Yy )V EERE 2-T N X VT E G LREDO = AORERITIT b ZIA TIE,
BGED 2T F XTI ) VOREE 2- bR VT LOZERFRE L RETH D EAA
PREEEE & ORICHEIMENRZRD ST, 202 SICOWTEEFIL, BREWRINRIRY %
W2 TRV ERE LTV D,

[MCPR-= b =& ) — L&M= in vivo RERTIX. BikE T v hOREICRFTIIC B
L T 24 IsfH]PHZEIRAE &ﬁé& AT LT D 25% MR STz, 2-= hF o= ) —)Lid,
Rz L CABICRBT 5720, B TIRE S, RERAck: < S5 rnRiEiT
ﬁmé%:ﬂﬁé%@f&ék%z%hé BRI E W= Ty R e FOEED
in vitro FLEGRBRIC L > T, B MZBTD 2-= b X=X ) — L OWIER(8%) X, 7 v b
(20%) DRI 3 3D 1 ThH Z L MR STV S (Lockley et al., 2002)

E— VRO R fE % T in vitro BRI, K 1 em® H720 D 2-= hF T H ) — LD
WG EE 7S, 2.3 mg/lF & B & TV 5 (Guest et al., 1984), t b D&% V7= in vitro
RERTIX, B 1 e’ B2 O 22 b vy ) — L OWIBGHEAS, 0.8 mg/F L HIHSH
TV 5% (Dugardetal., 1984) ,

Sprague-Dawley 7 ~ ~ D 3 L% | B 1596 mg/m® D 2-T ¥ ok ) —)L|2 2 B4 8
BRFELIZE 2 A, MG 121 pg/mL OREED 2-T FF X ) — AR SN2
LG I TV S (Romer et al., 1985)

E— 7V RE AW AR T, B 2-= b X =T b RIS N Z &
DHEINTND DOFEBRTIL, 4VEDHEE . 270 mg/m’® DL T 5 Bl SR S8/,
Wk 2 DIH] | b\< 075>0>H# RO E PR BRI S L le, WA SN FEE 2-— M v F )L
DI 80%73, %##%10 SEITTIRIR S iz, £ D%, PR ORE 2-— FF o5
/V/Ef—i?‘liﬁb TEOHAAE D 3 KEfEI~5 FEfE] ik, WU EIL 68% CTd o 7= (Guest et al.,
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1984)

Kt Sprague-Dawley 7 » M, 230 mg/ kg RED 2-= fF X ) — /LA HER A& E L
THEMAR I & 7GR, 96 BRI E T C DRIHEIERIZ, 76~80% Tdh o7, ALEKN
EHOEZERRIKIT EAA ~OB(LTHY . ZD%, ZOBIEWO—Hnr ) vt
AT D, BERED 73~T6% LT 1, FEARFMTH D EAA & 2-= FFT T
BFAT VL0 JRPICHRE S D (Cheever et al., 1984)

- h¥ v H ) —LOHEYEE L RMOMEICET 2T —Z1E, FEALHELNRD -
ey, WMASINTe 2-= hFx v ) — v ERINT HRREIL, £ hOIEoNnT7 v hEDKRE
W2 L ERBET DT =R RONo TS, AT EEMLERT T 47 (1 BEHTZY 5
~10 £4) %, 10, 20, 40 mg/m’ DD 2-= FF T H ) —)VIZLEF T 4 BegdE L7
B TIL, WMASNTZ 2-= hF v ) — LRGN D JAFIFHIC DTz > TR E N2 &
MHEINTWD, FFRNBEOHEICESS & MAIRKE 2-= hF =X ) — /LD
PNARFERIIH 64% CTH - 72 (F9 025, 0.5, 1.0 mg/kg KEOwEHEICHY), BV IARRL
BREEIRIEICHAI L C LA LA, RNRFEERIIBEREORELZ T TV RN &b,
Rtz V77 AN L CWRho 2 2 AR E NS, BT L ISIZFFC, &
FIREED L~ULIZE L TV D, IRFE T L OWREE L% 38 RELINIC, RIS h =&
21~26%D R HPIC Rt S LTV B, J7T<EPT3FTIJ¢ CBREED 1 B E D AEICHEIN L, MR
T 3~4 B CHRBERE TR RICE L, 2 0%, REBEHNICD - < D L, R
HIE 42 BERE & HEE S 1072 (Groeseneken et al., 1986b,c, 1988), Mk <417 2-= o=
& =2, 19 mg/m’ O T 5.7 B, £72132 170 mg/m’ OPEFET 6 W], T v h &R
T (BEDOI) L= T, BEHY & RBR 66 BEf TOERIKICHOWT, B L OMRE TR
HIZ PR SN2 R B LRIZE U CORFBERIE 2T, MAIN 2-= hF v my ) —)L
DI H 28~29%D3, MERERRIN ORI LD Z LS iz, WIS 2-= hF o =X
J=v®D I 37~38%I%, MEHERE S TEMbiRFE L LT, 72 BEfIC T o TR
ZHEME S AU, 46% IR IR S v, 1~2% I3 3EF I HEE X4, 10~ 1% T BRI ik
{7 LT 7z (Kennedy et al., 1993), BI#ET 57 —XITIFEFICZ LW, B MIT v NI
LT, 2-m hFxm & ) —/L7S BAA ICEBSNDEIGDRRELS, ZD%BD EAAEZ VT
F U ANBEWAREMEN B B (Groesencken et al., 1988), L72M-> T, {EMHRH D EHEE S 1
LXORBHOMPEEIL, Ty bLV e holnEm< . TONRBWO M P IFEiRR G
E hOIFNEWTREERSH D, REOEMAED 2-= ¥ ) — V285 LEHA, b
MZFIF 5 EAA OJRHPEINE, WHREEIEINE < CF¥ 42 FEf) . BAA OfAENR 72 <,
EICEEH UV E WD T T v b & I3FHE L TV 72 (Groeseneken et al., 1988)

T FNERIEHR - v XX ) — VICIREB LI 2 A, RPICHE S S ERER EAA
L2 RXUTETFATY UDOREIL, WINENTZEODT D 30%TH Y, ik, g
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BRI T 1 7 7 A T2 ) RE R % KT LT % aTREME 2 7”ie 9~ % (Jonsson
etal., 1982), EAA OAEMZHIPEIC ML, T v FX°4 X (Guest et al., 1984) [ZbL#EZ L T,
B ME 25~3 fFRV, BEK THO EORRIZBW TS, BAA JefttEix, iz 2-
ThFTZH )= LOEIZHFILTND LWV HENHE STV S (Guest et al., 1984;
Groeseneken et al., 1987a) ,

FEfR 2-= R v =T UL, 2-= R X V=X ) — VOFHRT AT VIEERTH D, HEEREE
%EE R CHEA SN TR, AN TIE, FRx2lERICEEATWLI AT T —FBIZko

NI E ST 2- hF ¥ J —/LZ72 % (Stott & McKenna, 1985), fdEE
fxﬁr§5®f7/747 10 4 & 9eBRE & LC, B 2-= b X2 = F /L~DOIgFE T Lg%

BT 5D EAA OJRPPEZ A U725 R0 85 ST % (Groeseneken et al., 1987b),
1%A@%¢%%@¥M%m\zumiﬁﬁf%ékﬁbhéo%%%T%\MA®#%u
AT T, 3~4 FHRICE—27ICET 5, TORDBDOKRTNET 5L, ML THE
L 3.6 + 18RI TH D EEZ DD, EAA OFENE, 1 [HH O E— 27 O 3 B4
2 [EEHOE—7 BMBEINTND, ZH, KREK O AREERIC, BiR 2-= %
TF)VETNT EAA, b L IIZDOWMGOHFSMBEZ 72 bDEFHHATE D, FHTD L&,
WY S U2 R 2-= R 2 mF LD 22.2 £0.9%78, 42 BERLAPNICEIN ST 5

Veulemans et al. (1987b) I%, FFfg 2-= hF o T b 2-m hF oy ) _/bAODH%E%H%@
HWHZ T TWDEILX— Atk 5 A&t & LT, EAA ORPERAZ BFEEEXD 5
E%k\HE%®W%%E%®7H%%ELEO2IF#VI5/—w®éET§LtA
BEEEIEE DSEAIE, 14.0 mg/m’ ThoTm, ~ILF— {5 BIE DN ER #Z R S E (OEL)
ZOTNC EEAESBUL SN, WL FEWEIC %Télﬁ@/ AT T 0 7 7 A
E%%ﬂkmz‘\lEﬁﬂﬁﬁ®ﬁ#§ibwaJ%ALOVT%%Mﬁ%%@Im
+ 35 mg/g 2, 2T h¥F X ) —/LD OEL(19 mg/m’) £ 7= LWL 2-= hF > =F LD
OEL (27 mg/m’) . 5 B, ZZRENE TORMIS I b - TREEE S5 a0
VT HETHDLZ ERINT,

HRP DT v FEBEIOE MZBELT, 2-= o= ) — L (EHFE 2-= R =T 1) D
WU« AREH - 340 - PRt AR PR SE BY B8 (PBPK) & 7 /L MERL S 4TV 5 (Gargas et al.,
2000a), Gargaset al. (2000a) OFERD H YL, Tylet al. (1988) 235 L 7= R AEKEIZONWTO
F v b MRS EE (NOEC) & B/ Ny B B (LOEC) ([T Y 95 . &k OBEFE I (mg/m’
28R ZRODDIHEHTE 5 PBPK T AVEERTEHZ EThHoTz, ZOET VL, 2-
T hFvH )= UZOWTER S 72 b DIZHAD W TV 5 (Gargas et al., 2000b; Hays et al.,
2000), ET VX, 3 OOV TETIV(FFEE 2-= XTI, 22 hFR L ) — )L
EAA (BT 2%V 7T V) THEIIL. T EhoY7E7 i, i, iF. BN, 72
HBNZP oY &R SN DY TUXE LMD /R—=F A R EENT
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5o BBIFIE. FOICHERENAMBEOa L = F A MY TIED bR, FIRTO
Sprague-Dawley 7w h%, NOEC & LOEC O EIZF Y 3 D IRE OFEEE 2-— F X =F

TIRFE L7, 2-T RX T H ) —)LE EAA OFRHMAIMET ., RHART . BRI o5 E
ZRHNT, 7y NOETADPKIES L, 6, ToWEDOET LT MIEBITHEEN
THITEL0E D03, BIOFEEIZ L > TR SN T —# W THREES 7z, EAA
OFEERMPEREEZHET 2720DFTT VL, TOETNAEHNTT v MIEBIT5H EAA O
A, JRA, BB ORELZ EfICTHT2 2N TE ), Y THD LS
Niz. T v MCBIT HERE 2-= FF 3= F /L0 NOEC (270 mg/m’) IH2+ 5. b MMokl)
D AR, RIS T 2 il R E o #i AR T A (AUC) O B e 2 F v 2 & 140
mg/m’, FEEIIC 50T B I I P IR (Coa) 2 AVD & 220 mg/m® Th % LRI STz, T
v NI 2R 2-= b %3 T F L0 LOEC (550 mg/m) ([ZARYS T %, b MBI 2 WA
FEVE, REBMC 30T B P o iR T ETRE (AUC) © H P % V% & 300 mg/m’, RES)
N F51F D B M P EE (Cra) 2 VD & 440 mg/m’ T 5 EHWT S 7=, ZDEFIL,
OEL OEMHIZHW B, ZDOMEMHER S 4TV 5 (Sweeney et al., 2001), 7272 L, £ D
RIZEEL TR, BEBRICONWTEL, ZKENTHID, T BILRNLD LHE
INTN5

FREZRAIT, R TT B BR S CIXE B RIRIER IS CTH D BN H 5720, WMARE &S

TiE, EWFHREEZ TR T OISO TERY, B TH S EAA ORTIREL, £l
BEICOWVWTOREMCHEHY ZIEE L L T T& % (Groeseneken et al., 1987a,b;
Veulemans et al., 1987a,b, 1993; Lowry, 1996),

7.2 2-7aRx*STR/I—1

-7 uRF T H )= LORKEWRIUCET 27— 21k, oo tz, Biig 2-7 vl
XL T FNADOWABEELEZIT 2724 X TlX, TA%DERICERVIAENZZ LG SH
T 5 (Guest et al., 1984)

- mARFTIL ) =V EEREE 2-7 0 R X VTV ORI B E S LAY in
vitro TREN TN D, BN DOV IAZBOREMIL, 2-7 mARF =2 ) —h 23
mg/em’ /B (T v N OBEEEFE) | 0.58 mg/em /W (B R DOFEE) (Barber et al., 1992) . i 2-
FrHRF TN 1.02 mgem /B (116 nmol/lem™ /5y, A X DMEAE ) (Guest et al., 1984)
Thol, HENDOIVIAHREIT, WAIZLDHV AR EE ERl>TWDAREENH 5
ZENRBINTWD, 2720, ?y%%%4wm@g@%ﬁf}fuﬁ#yi&/—w

R AR R L 7o oofE R, REEHIE T (6 RFE) OWINERIT, 27%A1# T & - 72 (Boatman
etal., 1998),
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-FuRFT K ) — )L FEE -7 uRF = F Ll EOERNSAMICET HRERT — X
X, ROonbRnolz, 37°C Tk, =F Lo 7 U a—ixo—7 VHEHO A Y — 7 /KR
REIL, 0.015~0.77 TH D, HEEMICEEOH HLEWMDA Y T aRx vy /) —/L L
fg 2-— bR FUICEL TR, AU —7 MRS EUREIL. £ Eh 013, 13 ThD
(Johanson & Dynesius, 1988), f Y 7R F T X J — /LD Kowld, 2.7 TH 5 (log Kow =
0.43) (Tanii et al., 1992), ZAUHDEMND, 2-TRRF X ) —)L LR -7 R F o
Fb, BEVHRICEE T2 &idhneEZI b5,

-7FuRF v =), FilE -7 aRF I FLL BT, TORBHICET ST — X3
BRICR OB oo Tz, EElE 2-7'mARF oI it o) a—L=—F LT AT )L &
ARk, AN TIZABICAERNEBR I T, HIEOZ ) a—Lz—F ) T77bb 2-7 1K
X F )= DH, ZOEAND, FFRT AT VICET 57 —% %, K CICAD I8
OTH5H,

RN, FITVva— U BKERERE 7 LVT e FIKEBEREE L TWDH EEX LN
Do mHEBREZZ I -EZRBYTIE, ) a— =T U, B EZIE v m s
RIZHE S, =—T U a OREITHN T X O — NV OERNEZ 5, REmIET
NTRPICHR SN D,

8. EEHILES LU in vitro SREERADEE
8.1 HEEEE
811 2-ITrF>ITH/—/

- hR L =i, RARERIC &Y EREIWICIS VTR~ TS E O QPRI 2R
L. 7 v FONEESEE (LDs) & LT, 2125~5490mg/kg 1A DHEPH DN E ST
% (Laug et al., 1939; Smyth et al., 1941; Carpenter, 1947; Carpenter et al., 1956; Stenger et al.,
1971; Truhaut et al., 1979; Krasavage & Terhaar, 1981; Dow Chemical Company DARNAFT —# ,
Clayton & Clayton, 1982 T3|fl; Cheever et al., 1984), F7-. W ABREE £ /- I3 ZRFEIZ LD
BEDOTFEL R L, 7 v bOPEESERRE (LCs) & LT 16000 mg/m® (4 B5f#), 7 v F &~
7 23 LCso & LT 5500~7400 mg/m’ (7 FfE] % 7213 8 I#fH) (Werner et al., 1943a; Pozzani et
al., 1959; Shell DARFEFE T — ¥, Tyl et al., 1988 TH|FH; ECETOC, 1995) . 24 K] EA%Ew (2
XD TV XD LDsy & LT 3314~3920 mg/kg A (Carpenter et al., 1956; Krasavage &
Terhaar, 1981; Daughtrey et al., 1984) O&iHDENHE STV D, 2-T FF ¥/ —/L(Z
£ 2 BB EORERAL, &Rk, M. Big. 5 Th D,
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812 2-ZOa, ¥/ —/L

-TaRF VA ) — O ORMEEMEITE, ROE5IC KD RS E (LDs) I
TiX., 7 v b T3100 mg/kg KE (Katz et al., 1984), ~ 7 A T 1800 mg/kg A H (Krasavage &
Terhaar, 1981) &\ 9 EHE SN TWDH, EHER D EGIC X 2 mEOBKREE & LT,
RIEFE, BIERER, B0, REk, =59, TR ERME SN TWD, LDsy [Z2OW T,

WWICHERTH D28, T v MIHT DR 0% 5T 4400 mgkg (KE, U+ DL H 5
T 900 mg/kg KT &\ D EAHAE 4TV 5 (Smyth et al., 1969), & BIZHIO LA TIX, ¥
P XITKTT DR G- T 1300 mgkg (KE &5 LDs fE S #HA ST 5 (Krasavage &
Terhaar, 1981), E/LE v MIXT 5 24 KRefEIPAZEGE I K 2RI G-I2B W\ TiE, 4500
mg/kg KERETIXT XTI L7243, 900 mg/kg RERETIXSPLE 9 _RTAEK L= &0
HE XN TWD (Katzetal., 1984)

FEfe 2-7' mR = F b EEENMES . Ty MCBIT 2RO ETO LDs (22T
I%. 9500 mg/kg RE & W\ SR STV S (Katz et al., 1984), £72. 18000 mg/kg {RE D
Wele 2-7 m R = F )L %h 24 WRIPAZEE N K 0 R G- LTz 5 ILOE/LE v M
ez Ar% L7 (Katz et al., 1984),

-7 uRF T H ) —)Z 4800 mg/m® E721F 9100 mg/m® OPEFE T, E-IIHERE 2- 7 0 R
¥ &= F /LT 5700 mg/m’ @/;;%r“f 6 FRIIREE ST v ME, IR ECET, JRI~E
Jua e PUaci, B WENRDO N2 -T2 ENFEIIN TS (Katz et al.,
1984), HWIHKTH LN, T v & 2-7aRF v ) —T 4 FEERE L7k Tl
8500 mg/m’ DI TIFHKIFILAMNFET L7z & il 4TV 5 (Carpenter et al., 1949), Bk
BRICIS T, 260 mg/m® OWET 4 BRI ST » b CILAR i ERIZE L Mags 4 OB
R TUHENRTRD A2, ORI 140 mg/m® DR TIEFRD B -T2 2 & N
ST 5 (Carpenter et al., 1956) ,

TN TH D, w7 A B W2 7 R AGER (Werner et al., 1943a) D7 —Z 026 2-
TaRFTTH ) —LD LCs 1L 6400 mg/m® LHEE SHL D, BICHEEE UV T Ok
BRIV TIL, FERIREE, MEEZm, BERA~NT /e BV RPBD I, S BT
MEMEBRLEO LTINS,
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8.2 RIEE L UBRIE
821 2-ThrFoxTH/ =/

- b ¥ H )=V e Z OB AT VL, RS TR B RIS L s
S T72y (Werner et al., 1943b; Carpenter & Smyth, 1946; Truhaut et al., 1979; Krasavage &
Terhaar, 1981; Barbee et al., 1984; Daughtrey et al., 1984; Kennah et al., 1989), 2-= F ¥ T ¥
S =T DNWTIX, E/AE Y &2 Magnusson and Kligman ~¥% 3 IE—3 3 AT
1E. BOREEAEPEIZR S 40TV 720 (Zissu, 1995)

822 2-ZFaxFsxTz/—N

2-7uaRF X ) —)VOFEE 24 FERIPAZEHEH L CRZBEE SE72E /Ly R Tk, &
1"‘51fotﬂil‘/ﬂﬁzﬂj<(ﬂb<ﬂ:#ﬂ% FEREILANIZIEE) NRO B, 10 HEOKEREIZ X0 T
N HETRAE A 23FR 8 H LTV 5D (Katz et al., 1984),

2-7uR¥ K ) —/ 0.1 mLEZUHXORICH T L& Z A, R~ ORIBER
(AR, TRE, WDk, ARER) NEO L., 26 0OEET 2 BERELUNICER L, 72,
i TR 7272 BIZK TR %2 P 72356 IS IR HRIBRE TR 23 S i 7z 2 & s ST % (Katz
etal., 1984),

E/LEY M 10PEOEFIC, FURO -7l /) — L& 1 (8] 6 BifE], 3 8 MR E
AL, 20 2 #HE#%IC, FHERO 2-7aRx o ) — )L CTOREEER Sy F&2iid &
D FNET(T ¥ =23 &2V W) Buehler 7 A R MTOILTE0, BIEOFT RUITHE ST
VN2 (Shepard, 1988a)

Fio, BTy P I0VEDRHRIZ, 1%DEED 2-TaRFv oy ) —NLE(TVa N ke

HIOETFEHFL, 0 7 BEZIZ 10%DRED 2-TaR¥xv oy ) — )V KE Sy FiE
ALEZRBRTYH, JEIEOFT AITHR® 5TV 72 0 (Shepard, 1988b) . JEA/EDFEE & Ak (2
1%DED 2-TmRFX =y ) — /L& HWZFREOREBRTIX, 5 IEH 1 PCIZ, 990 kR
JEFRO BT S (Katz et al., 1984),
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8.3 HERRSE
831 2-ThrFoxTH/—/

IR ORFEIC L DB LIRS, EORPOAFTETND, ZNHICL D &,
2-T ¥ ) — VI IRERE ST v F (919 mgkg RHE/H THEOKE L), v U &
(1000 mg/kg ARH/H THflFE A& E) . B LA X (186 mgkg (KE/H TH 7B/ EE)IZE
WC, R~ ORI BES2 0 72 B2 28R (25 & 7 13 550 ) SOk B B 23 8158 S 4 (Stenger
et al., 1971; Nagano et al., 1979, 1984; NTP, 1993) . FEEITESZ MO @ WER G Th 5 & 18
bbb, Bk 2-T b ¥ = F L TiE, 1000 mg/kg ASHE/H UL 2588 05 Lz~ 7 A
BWT, 2-= hFv X ) —LO86 & REORENRFIRIZEEO 57T % (Nagano et al.,
1979, 1984), MafffRxIEEOHRD &, GEEA~DZENRT w%mt%iiwﬁwnmmwg
RE/BLLEEZSMKEGE LTZT v R TROLILTWDD, ZHEVIEDNITE WV E CIRE
SNle~ T AT, Mflg~D 2 m@%ﬂfw&meJ%onm%ﬁﬁw%«vb
7V MR EOMIRFIREL, -2 bRy ) — LV E IO AT NV
2000 mg/kg AH/HLL EOHETEARE AL L~ U A TiRO b TV % (Nagano et al.,
1979, 1984), MIRFHI/NT A —Z ~OEBELFI2b 5 1 RO OgEERRCIX, «
xm\ﬁ?%/ﬁ7ﬂweAotzzb%yi&/—w%%~m6m@gwaﬂ@%gf

WREERE L= 2 A, 5 HERBICATEI B EVEEL~~ N7 U v MEOERS K T2
%EW@W_Mmgmt_&#ﬁiéﬂfwéﬂ MEtA B S W TiE i ST
72\ (Stenger et al., 1971),

2-T R F T H ) — L ETIIEIR 2-T bR F L~ DOE B ABRTE I L A FMEICE LT
BonleTr—21%, BAEFBHEORELZERBENE LTTHA vy ahlcilRobo L, i
WEHEL D A X & WO /N E W 2 RO HWERERO S D LIZR 5TV 5, Doe(1984)
X, EREF DT v k& 940 mg/m® DPEFED 2-= FF T x ) —i 10 AR ABRE L, 7
MER ST X —% DA ZFRD T, 190 mg/m® O P TITMHE~D RS bR -o
22 L BHE LTS, [AEEIC, Tylet al. (1988) (X, R DT v k% 370 mg/m’® LA LD
FED 2-T hFLmH ) — )L TR S, MKFER/NT A—2 GRILER, AR, /)
W) DZEAERBDTZZ L Z#RE LTS, UH XTI, EIRFP OMEE Fem i 660 mg/m® D
2-T hFX VT H ) VIR ANIRBES - L 2 A, MIR~ORBITRO GNR > T208, B
W 2- K X T F LD ABRE TIE, REEEQ-= hF =y —/L Tl 1500 mg/m’
DO ITHY) TNEZ B EVEBEORTRRD b Z ERHE SN TW5S (Doe, 1984),

2-T hF T ) —LHREUC 3100 mg/m® OPEFET 12 ERE AR S -4 X T, &l
R 72 MR T A — 2 OB GRIMER~DFEE) LIRS = DRIV T LfEE D
BN BTN D (Werner, 1943b), 7272 L., FElE 2-= b & = F /LI 2200 mg/m’ D
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FET 6 HRW AR S 7oA X TIE, FROZEITRD i TV 7220 (Carpenter, 1947)
INHORMBR T, PEOHE IOV TTEHAHE IR EN T, WTINORBRTHAE
{EIFER O LTV,

832 2-FaFRFsTs/—N

CR(COBS)CD:BR 7 v h(1 #dH72v 10 PL) BT, 2-7'mARF =&/ —/L% 0, 200, 400,
800, 1600 mg/kg A=/ H DM ET 6 MBI &5 L7z, 400 mg/kg KE/HLL O &
TAHE 10 PCH 1~3 PEFETE L7222, KA & (200 mg/kg (RH/H) BETIEABINET L
Moz, e HE (1600 mg/kg (RH/H) #E T, BEERERD & REBNOERILLIED b
TWo, RP~NEZ7 BB, 400 mgkg (KE/H UL EOHERECIIAFIC, RIEMAERET
I 10 ILEEF' 2 JLIZRBO BN TWND, ~EZ B EAMEOKT & ARIMERE DB, T_XTD
PWEREN) TRO SN T WD, EHAERE T, MBIROM RIS K O B8N L= 23,

~ ~h7 Uy ME, FERMEREE (MCV), FEHRMER~E 7 7 & (MCH) . SEXR i
H~E 7 B B URE (MCHC) (3K R L7z (Katz et al., 1984)

Wilfe 2-7' m iR = F L& W T2 R ORER Tix. fem H & (4400 mg/kg R/ H ) BEIZ 20
(10 IB) 2331 L, A& (2200 mg/kg (KE H) #EX&fINn4% Lz, ZnlisMi, 2-7
ORFTE ) —)LOBE L REEDEENRRE STV (Katz et al., 1984)

R DT > b %, 225 TR 425~1700 mg/m’® O 2-7aR¥F k& ) —i2 1 H 6 K,
10 HEREE L7238 ik, MRAR M ER CGREAVIR IER) oo HE N & R i BR D8R4 72 28 Yubk (~
TR EVEROIELOX)NBOLNT NS, 6 HEE 7 HEIZ, 425 mg/m’ BEERED 30
PErf 1 PEICHRERAFRD STV 5, 850 mg/m’ PA_ LD T, ARMEREGL . MCV L
5. MCH L5, MIEEEHIARD LN TS, BE 1 BB, BEERD & Bk
DRARNRD BN TND, MRS LTI, B2 1275 mg/m’ & 1700 mg/m’® D
FEC, KARIMER & AR M ER R NARR (GRIER D K & S D KREUE & RE—1b) BB D HIL TV D

WREEOFEIT, M, PR, MR HE 0 bz (g ClEgim &~ o7 Y /@%ﬁ?\
JFgC I AR E ORE e, FofR CIIfiE oML L) 23, B, B8, BREEY 3@

L7 H AL TV 720 (Krasavage & Katz, 1985)

F v M, 425~3400 mg/m’ DIEFED 2-FuRFmx ) —c 1 B 6 B, 8 5 AR,

11 BRIRGE S 72 2 HBMARBRS TR TS, ~EZ bV RN, 1 HEE 2 BHAD
MR DA TH DAY, 3400 mg/m’ TIHMEMEL $12. 1700 mg/m’ TIXAEICED HR TN D,
TAUO OREETIX, RIEMm., PR, AP, BSOS E LR 5 THY . K
IZBWTIARIMER I DA, MCV & MCH O, FlEic Wl fafb, fEhnkib, #
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SHEE MM EEOHEMN, 8, fE/hEL., iRz TE~T YT U v OERE. B
BWTIIBISMNE LS HRE SHTVWD, 850 mg/m® TIEEITFRD 5N TRV (Katz et al,
1984),

FElE 2- 7 R L= F L2 VRO TIL, ~T 27 2 B VR, 4900 mg/m’ JEERE
THERED T~ FIT, 2400 mg/m’ BEEERE & 1200 mg/m’ JEERETHED T » MIFRD BTN D,
2400 mg/m’ & 4900 mg/m’ DIEFETIE, -7 uRF =¥ /) —/LOPA LRk, KM,
Mk, FFHEE, B~ OB B (A S e &) 8ER BTV D, 600 mg/m® Tik, 2%
ITFEO BTV e (Katz et al, 1984), ZAHOREIX, MHIE 6~15 HHIZ 600~4900
mg/m® DL DFEHE 2-7 nRx L oF L 1 H 6 BEBEINEZT v P THHROLNTE
V. 1200 mg/m’ TiE MCV O#Efe EH 63880 5TV 5 (Krasavage & Katz, 1984) ,

F v M, 1300 mg/m’ OEED 2-FuRF o ) — 2, 1B 7R, 85 AR, 5 HE
Z 7= 0 W L 7= 3R I, «%7nt/1&fmﬁﬁ®*ﬁm&ﬁwk MR A5 6
D RBFERIERDEIA O LRANRD 5N TWD, MARFEAREICL Y . —EofEdkz,
DIEIIZEME & IR O M E B EZE DK T AR O b TV, fEHj@'fﬁuﬁ@ﬁzmw%’iF p..u&) 5
LT 720 (Werner et al., 1943c) .

IR O Y X%, 530~2100 mg/m’® DZEGTIRED 2-FaRF o x ) —/LZ 2 Mg
B S HRBR T, 2 HFOBREERZRITIREIRD 15 L 1 LI b/ Z L DSMNZ, AF
WETIERD BTV R (Krasavage et al., 1990)

8.4 hRRE
84.1 ¥O
84.11 2-T FF>ITH/—/

7w MZ, 2-= h¥ vy )=V ERO&EE LR < O iR S 417= (Stenger
et al., 1971; Krasavage & Vlaovic, 1982; NTP, 1993), Z il 5 Ok Tl BHEI R IIMENE
AEgE LM THD Z LRI TVD,

NTP(1993) 12 X 258 CTld, F344/N 7 > b (1 BEdH 7= 0 #ERES 10 PO) 12, 2-= v =
—/L2%, 0, 1250, 2500, 5000, 10000, 20000 mg/L D (Tix 0. 109, 205, 400, 792,
2240 mg/kg R EE/ H OIRFE R, METIL 0, 122, 247, 466, 804, 2061 mg/kg A/ H DI &
WY 2 EHEE SN D) T, 13 BEEOKEE SN, BEREDOEV 2 2OH# (10000
mg/L. 20000 mg/L) & % IEEE (0 mg/L) Tix, T _XTOMEIRIZ W TILE MR AR A 2
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1T, BEHIEE DK 3 DO (1250 mg/L, 2500 mg/L, 5000 mg/L) TiX, %72 fas D
FMFRIRR AN T, BRGNS 1 EEE, 3 EE, 13 BE%IC, mRFRA,
FEE(LZRA, RMRAENTONT-, 2500, 5000, 10000 mg/L DHEREERE (HETIX 205, 400,

792 mg/kg PRE/ H OUEFEEIZ, METIX 247, 466, 804 mg/kg RE/H OUEFE B/ YY) TIE

B Ema s L IEEMiaz T,

HETIX, MRERED 205 mg/kg (RHE/H UL LT, HEKGFHICHINIIROZAME SR Hiv, HE
KAV T e 2o 723, FEIEMIIE L F OREDFE 2B bEO LN TWD, F
7o, WREERS 400 mg/kg (REH/H LA BT, HEEFFNITKRZEDRZEO b T b,

MECix, BERLE D 1 BB OMRA T, KERMEMCV KF), ﬁ@%ﬁ@mw:ﬁ?ﬁ
%i@ﬁé@bébw:k%%ﬁkﬁé%ﬁmﬁmk Hp A5 ~ B oD IfiL /AR D
f@#ﬁ@é@%ﬁ&# @%ﬂf“éoﬁﬁEW%”mwgmﬁmkWQﬁﬁif%
KERGTIT—EBETH D3, WL DD /T A —HZEENED Hiv, M/ MEE~DR B,
R$E#12mwg%EmT% 3HEE 13EAORETRD LN TWD, Ao EfEE

. BREERHAAN D 3~13 MBI HIT T, #%ﬁ EITL T oo EB 2 60, PEED
mmmﬁwkgr@amwﬁwﬂﬁw D% EEO HJ MK~ & BAT LT, Ml & T
%ahiéLEW%meku%/TJ/@fm%% RO BT, MIRFINFEIZ K Y
TWRMIZELEbLDEEZ BTV,

HETH, MEORM MR U, KERETRERME, 2 OoBEBRIZZLOEO) N, IRE
=S 792 mg/kg (RE/H L EORET, BEELS 1 BEZORECTT CIZEO LN TND, &
MOEFEE T, BBERREAFOICER L, 3B & 13 EEORETITHEE~EEOAIM
WD BN TS, 400 mgkg RE/HLLEORETIE, 1 #RI%ZOMRAE T, 8O /MR
Dl FEKEAD HFRO LTV D, I/ IMRIBA 7(ET WA TN Gl A R el e S NI BULYE 5|
Thd L ocBbnizn, AMKBAOEEEIX, 13 BEEORE CHEE LHESNLT
W2,

— WO BN E & /R TR IRAL 2 RN T A — X OZALDS, WEEEE7)Y 205 mg/kg K/ H
PLEDOREE | 466 mg/kg (KE/H UL EOHETH D ATV 5D

Mo, HEE. BISMR, MK~ORBICHKSE, BT > O/ EMER (LOAEL) I 205
mg/kg KE/H ., #EHEME (NOAEL) (X 109 mgkg (KE/H s TnWb, M7~ Fo
NOAEL (Z2WTIX, M7 A =2 OFIZIT LV IRVIRERE T, —\EIcZbLzbo
b I oo H, MR T & AU BT DR A I RS & | 466 mg/kg (RHE/
H & & T b (NTP, 1993),
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BOZRMKDO T v hEAWENOEEERORBRTL, RABEOEERBDO LTS,
CR,COBS,CD,BR %7 v (1 #EHIV 10 PL)IT, 2-= FF =& /—)L% 0, 450, 900,
1800 mg/kg AHL/H CiH 5 H ], 6 MEMRHGREIFE D5 L7238 TiE. 900 mg/ke {KH/H L E
OMFEFTRET, BRI 2 MR L AIER ST X — 2 OBALRFERO BTV 5,
ZORBR T, IKEAAEMFORE L MR RE. BELLZEIRENM bR
(Krasavage & Vlaovic, 1982), F7-BIO#ERCTIX, Wistar 7 v b (1 BEd 72 0 MERES 5 P0) B
Z. MO EEIZL Y, 0, 46, 93, 186 mg/kg {RHE/H AN T2 HET 13 HEMERET
D7 93 £721% 186 mg/kg IAE/H T 59 AMEREE L7k, S 512372 £7213 743 mg/kg &
/AT 30 AMRE LA, SEHE. 9 HWH, 13 HEC, KEAHEMEANREL, ~E/ b
EURE L A~~ N7 Uy MEDAO MK FRIRA DT o417 (Stenger et al., 1971), ~F72
nDEVEELA~ N7 Uy MEDED ., 93 mgkg (AE/H T 59 ARRE L%, 612
372 mg/kg {KH/H T30 HREIOBE T eBE TR DO LN TS, ~EVT U U ARLED
RO T v NOMIRICRD HNTEY ., ZOREBIZET 2 Wistar 7 v MIxHT D/
BEld 186 mg/kg RE/A LY SN TWD, MEOETESRE ~DOR B (FBROEERD, &
Ma. MR L) LT /RT A — 2 ~D B (K1 O M & HGE D) 73, Krasavage & Vlaovic
(1982) DFER TIL, 450 mg/kg AHE/H GUBR L7 &) UL BT 6 MEHEEE L7#E T,
Stengeret al. (1971) OFRER TIX, 186 mg/kg (AH/H T 13 MR LI2HETRO LN TV D,
%HOMBERTIX, 93 mg/kg (KH/H T 13 BMEREE L72HETIIE 5 LIERERRO b n
> 7272%, NOAEL 1% 93 mg/kg A5/ H & HWr S 417z, Krasavage & Vlaovic (1982) DR C
. B EFBOMBHREEME LD, 450 mg/kg KHE/H UL ECIRE SN TRO LT
W2,

YA HWT 2-T bR F ) — )L ORIBVERE O BREE IS X D B A AT RN, 1
DIH DN Tz, Z OB (NTP, 1993) TiX, B6C3F1 v A (1 BEd 7= 0 HERES 10 PL) (2

0. 2500, 5000, 10000, 20000, 40000 mg/L (% TI%# 0. 587. 971, 2003, 5123, 7284
mg/kg (REE/H, METIZ 0, 722, 1304, 2725, 7255, 11172 mg/kg K&/ H IZ/RY) < 13 #HM
oK G- STz, mHERE & HRBECIX, T TOMRERIZ OV CRFE 2R PR A 2T
biv, A ERETIE, BB ) . P, RO TFIMRA R TN, 0. 5000, 10000,
20000 mg/L FEHRETIX, W ERE & EMRZ M Tz, ZORBOMSRICES &
VU AETy FEV L, 2-m bRy ) — S X BB MEEAICRT DS MRV & R
bhd, ~URACEBITHENGEIL 7y hOBFE LR, HEAEHEATHD . 5123
mg/kg K/ B LU EOBRGERE CHBEERE~OFEN, 7284 mg/kg K/ HIRERE CTHE~OH
TR BRI . 5123 mg/kg REE/H LA EOIRFERE TR 137 A — 2 ~OREENBED LI
TW5b, —J. METIE, 1304 mg/kg R/ H LA EOBRERET, %%raﬂﬂ;ﬁf\m%iﬁé RO LN
TW5, U ATIIMEFEIREDNMTDOILTW RN, EidkEHEOBRERET, HiX

7255 mg/kg RE/H LI EOBRGBERE T, HEGE A3 72 b?’)%zhfb\é RRENRIRETH D705,
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FELWIREZEREICER T 28IF X HOREORAERN, 2725 mg/ke AH/H L EOREE
FEOME~ U A THEIHM LT, 1304 mg/ke RE/H TRO LATZHINTIAE TIER2 -7
N, Ty h T, FOHBERORBRTL, ZORBIEERD LTV, Z OREBRICHE
DE, U ADOHELMED LOAEL 1%, £ 241 5123 mg/kg {KH/H & 1304 mg/kg (KH/H |
NOAEL /%, #1241 2003 mg/kg {K5E/H & 722 mg/kg K/ H & fEr S b,

8412 2-ZOrFsTx/—)

2-7aRF oy ) —LOPHROBRERROT — X 3R TE R T,

842 BBA
8421 2-T ,F>ITH/—/L

22T b ¥ VLY )L Z OB AT LV OHEERAFIEICET ST -1, Ty hE
THEXEHNEHORBRO LD LRS- LR o7, 22T bRV T X ) —/UC 94 mg/m’
ML@/)Q%rT 13 A AREE S 72 Sprague-Dawley 7 v b T, R « SHEMENGERD B it
TW5, I (1500 mg/m’) MEFERECIE, I Z ST LHHIC b 2 TR AEICE
wf\%%_iéﬁx IBOONT, MEBOONIZRGMHEOFEL LT, 1500 mg/m’ i
FEREDOREIZ 31T D T EARIE E RO R FFEMEC 31T 2 MU & & o & [ ek
- M RFBEROEBLNHE TV 5 (Barbee et al., 1984), 2-T hF =X /—/L 750
mg/m’ [ ZFH 5 PR DOFERE 2- R F LT 10 4 H W ABREE A fi L7~ Wistar 7 >
b O L METIE, MIEFEAREITERD STV, MEFARES T O - EHEIEIR 5
NTWDHD, ME—FD DN -MBRELI 2 b & LT, SR 2 IRME R RDBHE S
TV % (Truhaut et al., 1979)

R - SlMEE, 2-= P X=X ) —L% 94 mgm’ Pl EOIRBEEE TRASE- X T
HEBH LN TS, 1500 mg/m’ BRERETIE, FHREOERRD & AR biv, 2 i
EMEDT 7 TR D 5L T 5 (Barbee et al.,, 1984), {RJREE Tl AREE I E7-8#C, HHE
72 & ORERERR OB IR AN TON T L 5 TH 2D, ARSI TV
W, 2-T hF T H ) —)LE 750 mg/m® DIRFBEE CMASHELZTHXOMTEH, T v b
OGHEERUL, JRMEBRPBO HILTWDHN, AFERE CMHK /ST A — X ~DFEE|Z
DOWTEHE 4L TV 20 (Truhaut et al., 1979)

8422 2-ZO, ¥/ —)L

Z v MZ 14 B O NBEFE 21T - 72 2 DR F£ O ikBR (Katz, 1987; Bernard, 1989) D 5
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D3, TR B R (OECD) & 2B E & (HPV) BETFAL W E S 7 v 77 BT ISV CE
g 2-7aRfr ey ) —LDORA7 ) —=2 T RE#RT — % & v b (SIDS) OfEFENE
BHEIZ, FRik S 41T\ 5 (OECD, 2004)

CRL:CD(SD)BR 7 bk (1 BEd>7= 0 #ERES 15 ILE) . 2-TaRF N ) — )V OEHIREN
0. 425, 850, 1700 mg/m’ DZEXIT 1 H 6 Wi, # 5 AR, 14 HAREE LZR_BRTIx, 4
TR LN oT- L9 ThHH, BlEOEERBENRD b TWD, IRE%. Rk,
BEOWEBOMREEIIBZE, BIFBRDSN TS, 1700 mg/m’ BEEREICB T, T
ORI, ETEBBEFONANAZRIERT 1~6 IEOREIS, RERPBO L TWD, BRE
BEZ LT 12 TEOMEDRZZEMICON L& 25, 1700 mg/m® BERFERE Tl e

mg/m® BEFERE TITEEUT, IWILANERD BT 5 (Katz, 1987),

IMIEZEA L GRIMEREDR D & ~F 7 0 IR T) 25, 850 mg/m’ IEEERE L 1700 mg/m’ HR#E
Ei'( W HENTWD, ~v b7 Uy MEDIKTFA, 1700 mg/m’ BEEREOLE L . 850 mg/m’

FEREL 1700 mg/m’ BREBREOMETIHRD S5 TWVW5D, MCV & MCH @ LEH-73, 1700 mg/m’
H%%Eiwﬁﬁkﬁkﬁf WO BTN D, 850 mg/m’ BRFEERE L 1700 mg/m’ MEFEREOMETIE, i/
WO G RD 5N TV D, 1700 mg/m’® BREREOME L MEORER AR MEREIT, HHREEDZ
NZN 2 5L 5 B Tholz, LYMERMEROEMA, 1700 mg/m’® MEEEREOLE L |
mg/m’ BEEERE L 1700 mg/m’ IBBREOMEIRO b, Ny TP g )_/J\%O)%\ééﬁ@ﬂém
23, 1700 mg/m’ BEEBEREDMEICFRD LTS,

XA et R B O HIANAY . 1700 mg/m’ BREEREDME L ML . 850 mg/m’ IRFBREOHETIRD b
TW5, MEAESEEOHMNA, 1700 mg/m’ REFEOME L . 850 mg/m’ BEREL 1700
mg/m’ BRBREDOMETIRD H TV 5, 1700 mg/m® REREOLETIZ, OIEMHETEEOBNE
BOHNTND

1700 mg/m’ BEERETIT, F BEENICA~EYT Y LEU)/I%# F AT DOHED P
WZER® B, i&ht@ﬁﬁtﬁk&@ﬁ& v N—fifld & B IRE CHRRO LTV D, BEL
L, 850 mg/m’ BRFERET . MELMEDOB IR L. HEOMIEE . MOIFIE TR 5T
W5, BREILEIL SREOHBTHLEO LN TS L) ThD, ZDORERTIL, NOAEL
1% 425 mg/m® & 72,60 T 5 (Katz, 1987),

FAEDEEN FEOHEIZLY 7 v MEIBRELI-HHREERER (B a3 v 88 25D
Z L) THERD LTV A (Bernard, 1989)
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8.5 RHRE L RSAK

22x bR F )= 22T RRF T ) — Ll BT, E Y7 R BRSO S A
RBRIZET 57 — X IR TE o7z,

8.6 EinEt e EEFHEE
86.1 2-ThrF>ITHZ/ =/

2-= h ¥V ) = LVOBEHEEICELTHEONZT =41 b, 2-= hF ¥ ) —/Ud
in vitro CTHIIEGRFBREEZBR T DR H D Z ERBEIND, 72720, ZHuL,
<7 AD in vivo BB TII/R SN TWRW, 2-= Moy ) — VNERE R R 5 &
WO REILIE, B HHTUVRLY,

In vivo D7 — X RX— X/ CTH D03, BoNT=T —ZI12k D &, Swiss Webster ¥ 7 A
F7201F CD-1 vV AT, 2-= hF & ) —)v (Fem M E 2000 mg/kg R E 721 3000
mg/kg A ) (Guzzie et al., 1986; Elias et al., 1996) . Ffig 2-= hF > =F L (AR SN TWD
B TIE 5 B OFEMIEA) (Slesinski et al., 1988) . EAA (fei & : 200 mg/kg (A H)
(Elias et al., 1996) % Hi[aIfEEN G- L7 BRIC IV T, B8 TO/MMEH RO RELITFE O
HALTULVRUY,

22T hFVZH )= B ZOERT AT LY, R A F 7 ARH (Salmonella typhimurium) %
W= H: o> in vitro 3B (RENEMELROFFAE T LIFFE T OMSG T, 8 RFEDOEKZ R
%) (Ong, 1980; Shimizu et al., 1985; Zeiger et al., 1985; Guzzie et al., 1986; Slesinski et al., 1988;
Hiils AG, 1989; Hoflack et al., 1995) & | FHFL I OEEEMIZ H W72 D5 O (Guzzie et al.,
1986; Myhr et al., 1986; Slesinski et al., 1988) (235 T, ZRIFIEITFRD LTV ey, 2-
hv X ) —VETIIEEE 2-T X U T OV K D YRR ML, iR R AR
BOFHIAERD . B2 2 FUEMIER 2 AV TITh TR Y . BBtk L RO T OfE R
HIERBEDRERPHME SN TS, BT, FrA =—A LA F—IIEHIE A v 7z 3
EARRFERBROR I, AENEMHROIFFET T, 2-= ¥ ) — L3 HM (Guzzie
et al., 1986; Galloway et al., 1987) . FEfg 2-— k&% > = F /LT H|ERHE (Slesinski et al., 1988) |
RHHEHERDOIFE T T, 2-= F ¥ =& 7 — /L3R5 (Slesinski et al., 1988) . i 2-T
X v F UM & LTV D (Guzzie et al., 1986; Galloway et al., 1987), 2-= h ¥ =
& )= E EHERIFFEE T T, F X A =— AL A Z —ififild (V79 #ifd) 2 v 7z g
RS RBRITBEME (Elias et al, 1996), U< & MU o gka vzl e bt ch -
7= (Villalobos-Pietrini et al., 1989; Elias et al., 1996), F v A =— AL A X —V79 Hlifd % A
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T/ EERRER T, IMEDFERIEDEEARRE & ) ) R b STV S (Elias et al., 1996),
F X A =— AN KA L —PIEIR A O T ik Y B RS B Tl 2-m R R v &
— UL, RS ROFET ., EFEIRE b, BE%Z2 7R L (Guzzie et al., 1986; Galloway et
al., 1987), EFfig 2-= F ¥ FUEEMEZ /R Lo 2 & RS S 4 CTu 5 (Slesinski et al.,
1988), ffikYefa sy Az HiaERIZ, B B U U NERE AW SE S RENEME(L R DIETELE
T T T&H - 7223 (Villalobos-Pietrini et al., 1989), F ¥ A =—ZA/NA A X —V79 fifd %
WAL, HIERRTH o722 LR RE ST 5 (Blias et al., 1996), 2-= k¥ =X
J =V, in vitro TIZTEREEHL & BEME G FHH Lo ey, AR RBLEER O mlhet:
ZHT IR LTz (Blias et al, 1996), 2-T h¥ v =¥/ — L OEERNEHW TH D EALD
& EAA IE. Hoflack et al.(1995) DFERTIL, £HH XA ITF 7 AE TERFIENFRD &
LTV Z2AY, Eliaset al. (1996) OBk Tix, EALD I in vitro TlE 24k M fuiE (a2 R
T H CREBRAE RS —H LT, BAA TRV R E ITHERR E MG STV 5,

86.2 2-FOFRF¥FsTH/—/N

2-TuRF LTy ), FilE 22T RARF T L I, BBEEICET DR — ¥
TR T E 2R o7,

8.7 H5E - BESMH
8.7.1 HKBHEADEE
8.7.11 2-T,rF>xTH/ =/

R SN BHERRT —Z DT AL, HOT >y NELII~ U ZAORAREIZEDD b
DTHD, 2-T hFXTTH ) —I2F TR HHRT AT VI ERCHHRIGEHIZ SN T
b, BRABRGINTEBRORKDT v b~ T AT, BEEAMGE LTl F/37 A—4
~OER—B L TROLATND, HEx2% DT > bk (Long-Evans, Sprague-Dawley,

F344/N, CR,COBS,CD,BR)(Z, 200 mg/kg {AH/HLL EOHET 4 EFLL L, KEZITAY
— 7 IR E TR A b, EIHOKES LR T, BEREE LR MAHEED
D INFED 5TV 5 (Krasavage & Vlaovic, 1982; Oudiz & Zenick, 1986; NTP, 1993; Chung et
al., 1999), 450 mg/kg (AHE/H (B E) LI ETO 6 BERR DREICO T, K &R
Ja~ DRI B IR BN 38 8O B LTV b (Krasavage & Vlaovic, 1982), 150 mg/kg A E/H
FBRCHEMH L7eREHE) S WO IRHETE 6 B ERET 2 & FEORE LKROR
FHAD & KT OEEBEZLCI R T O B, EHIRICAZR STV LT, &2
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FLSHETWARWELD S, 26O BICKTIEZEREGEVZ ERREINTVD
(Hurtt & Zenick, 1986), K& & 5% E S 72— OlEEZ SR (Chung et al., 1999) TH. 250
mg/kg RE/ATOZ v FORHI (11 B #) REEFER (Foster et al,, 1983) TH, KFH~Di
BT S LT, 7272 L, BEORBR T, BRSO ZEED 500 mg/kg K5/ H LA
ETOHZBPH TN D, 13 H[EEREE SR (Stenger et al., 1971) TiX, 93 mg/kg (KHE/H O H
BT, AR E R TN T A= ~OEENRBD N7, ZOHEN
NOAEL THh 2 LHlisni=(kr v ar 8411 #BROZ L), 2-T hFT =X ) —)LD
FERHIY TH D EAA ZREROLLET DL, T v b TIRFERROBEM AT ERED &
4L (Foster et al., 1983, 1987), EAA I%, D72 < & b EANCIE, HEMATER B BEE L T
L AREMEDN R SN D,

FERE IR EEROEERADOR 737 A —Z D2 kX, 2-= hF =& ) — /L FE 2T
2-FER T R =T U 5 HEL ERARE SN~V A THRO BTV 5 (Nagano et
al., 1979, 1984; Morrissey et al., 1989; NTP, 1993; Chapin & Sloane, 1997), 7272L., ~ 7 A3/
ZMER Ty P EVIERWERTH Y | KEMEAETEEZZEDN RO SRR RIE 1000 mg/kg AT/
H Cd - 7= (NOAEL % 500 mg/kg A8/ H),

T, BEDOLAIE &R ARRBRIIITORL T RS, Ty b~ RIZ, 22 b ¥
T ) —=)VvE, ZEI 804 mg/kg RE/HLLE L 1304 mg/kg RE/H UL Lo H&ET 13 HH
KT 5 & BIEFRH~OEBRROLN, 7y NOEBHEH T TFEEHLRD L
e Z EMHAE STV S (NTP, 1993),

2-T hFv K )b FEEE 2-= ¥ =T L 2- b UEEER (EAA) OF% O 4% 53 A5l
BN KT B L ~ 7 A& O TRl L7238 O 23 A ST 5 (Gulati et al.,
1985; Morrissey et al., 1989; Chapin & Sloane, 1997), D~ 7 2 Z@OKE 512 X 0 IRFZ L
T BEGHARER TlX, 20 3 DOLFWE T T T, BRRIE~ORFREE (R
T &L WA E BAEHEREORD) PO b, 2-= h¥ =% 7 —/Ld LOAEL 1349
1650 mg/kg (AE/H T o725, 850 mg/kg KEH/A TlE, AEFRFEITZD BTN,
- h ¥ & ) — ORI TH S EAA X, BB L 72T X TOHE(B00 mgkg (KH/H
PLE) T, EPRBDOLNL TN D, REZRRBROMENG, 2-= b ¥ ) —/VETI
ZOFEFET AT VAT OWTIE, MENTIr—FERET D &, AENICHEE R EE
FIET Z EATREBRENTWD A, EAA IZOWTIE, AFERE I ~DA E/R BT M2 iR
L7EGEICLORBOLILTWRY, 72750, A E ~OREL | B rE3REEYo
IRTA=Z~DEEL, 3 DOLFWEE S, FAEOHETRED LN TWD, FEfE 2-= b
XU F T 1860 mg/kg (AHE/H D& T, LB E THEWERGREE Lok Clx, 25
B, AR OBEDOAEIHIRE /NT A —H NEFT/RT A —H~OFBRBEH LN TND
WL FELIR, FOMANE ARV EZERNENNE D NI THLE LTS
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(Morrissey et al., 1989; Chapin & Sloane, 1997), ~ 7 A & H\\ 7= [FlEk D@ B SR O Ik
AR (Gulati et al., 1985) Ti, 1800 mg/kg AH/H LL EOFERE 2-= k% 3 = F /L~ DR
T, AR OBIERR I E~D R (Z TR AZRBRIZ LV ﬂﬁ@ﬂ%gﬁ WCERT DL INT)
L. OB IUORRER~OEENZEDO LN TN D THEAR TR, R R OB Y
ZEHRO LTV D,

THED 13 BER AR TIE, 1500 mg/m® OEE TOREIZ LY, FBHEERORD &k
HIEOEMENREO B, ZOREN LOAEL THhD EHWr SN2, FERICRELEZT v

IR A~DOEEITFED 51079 (Barbee et al.,, 1984) ., XV &EE ORI AT /L ~D
BETH, 7y FRUTFIZEWT, HEAORZEITRD 5T 720 (Truhaut et al., 1979),

2-T h¥ K ) — VP EFERE NS RIT TR A R AT ARBRIT 1 7 TR SN T

. FERBOME L ZR S DR, K 2430 mg/m’ OFEE T 3 ERE LMD vk
IZBWT, REITEIRCZRIES~DEENED LN o722 ENHE TS (Andrew
& Hardin, 1984), K-> T, ZOREN, ZOFEHEBIZEAT 5 NOAEC Th 5 LHrEihn
5o

8.71.2 2-Za,R¥>xT &/ —/L
-7 HaRFX T H ) — VIR IRERICRIE TR EBICET 2R T — X 1k, MR TE R o T,

CRL:CD(SD)BR 7 v k(1 #Ed 7= 0 MEMER 15 PO) &, 2-TaRF v =¥ /—»n 0 £720%
1700 mg/m’ DIEE TEHENTWAHZERIS, 1 H 6 FEfE, 18 5 A, 14 BEREE L2, 4

JHERE CREEL. FEEE LK, HEOAHEAGENR, JREE. &, . I Iox3 2 8T 0
HAL TV eV (Katz, 1987)

JCLAICR ~ % ADKET, 2-7aRF =4 ) —L% 500~2000 mgke A/ HORRET, 5
TEFSRERE O E L7z, MEOBESEIZHIEEIC S ZEITERD b T (Nagano et al.,
1984),

872 BLENM

8721 2-T,rF>ITH/ —/L

2-T ¥ TITH ) —LADOREROREIC L DRAEFBIIONTIL, T ABOT—% L
HRTVRNA, T v F OO R T, %F%E%-%&W-%%t@%m Y ENG
B, BEx 2B DE TR EOREFENRD L, —F. £ OBA, BIEEE
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IR BN T LS LT 5 (Stenger et al., 1971; Goad & Cranmer, 1984; Chester et
al., 1986), Z D 3 {EDiBRD 5 5. Stenger et al.(1971) DFERD I~ NOAEL & LOAEL %
RTETE 5 (NOAEL = 47 mg/kg fAH/H ., LOAEL = 94 mg/kg {AH/H), Z OREBRTIX, Mo
Wistar 7 > b (1 #dH720 20~39 PL) 1T, 2-= hF X J—/L23 0, 12, 24, 47, 94, 188,
376 mg/kg IRE/HIZFIYS 92 HE T, R 1~21 H BIC&RE5 S, M 69 DESKIRREE L
TREINT, 22 ARICHER 28 L, ARER, BRI, EFRrE. LT
NbTo, B, RESHE S, SN EIE L BREGEOFERH O, AR ENE

BT 27 —XIIREIN TR, I HAERETIE, IR - BRI OBEMATRD 5T
W5, 188 mg/kg NE/HEE 376 mg/kg (KFE/HRETIX, AFBFEOBD LEKHRE IO
HRBIERE OB MPNRE SN TS, 188 mgkg AHE/H TEKIE DR 8., 94
mg/kg RE/H UL E THIRFRE O 2580 5T\ 5, 94 mg/kg K8/ H UL L CERZ B8
EROIEMARD B TWD,

~ 7 ATIE, BERRS | ORI TEY, BEEESEO ON-HEL VKW
BT, FEORAERENR D BN TUW5D, Wieret al. (1987) 1%, i~ 22, 2-= hF =
X ) —)VE 0~4.2 gkg (KE/HOFFHOHET, Tk 8~14 H B IZH@EHEROHEE Lz, 1.8
gkg KE/AREL 2.6 ghke KE/HRETIX, RHRFMERRO S ho 20, & F (O
A K, HR) OMENICHEERBENNRD 5N TW5D, RiFmEt 2 R4 2 B E
Y X WIRVAS: TV uuwg¢imuﬁwﬁgﬁfmw%MTwéo%ﬁﬁ%%%ﬁ\m
g/kg RE/H B CTRREO HAL TV D (BHAEMEIZEI 2 NOAEL (X 1000 mg/kg RH/H, F4 5
PEIZ B9 %5 LOAEL 1% 1000 mg/kg A/ H) ,

~ AT, 7y bOBALV bEVHE TR T TV a2, R LI RIEHE

(1000 mg/kg AFE/H) T, BHAAREORIVINBRD LN TNDLETTHY, —JF, 7 h T

ZHEVIZDNTEROCHET, EOEINBEDO LA TNDZ b, KNICIRYIAENR

7o 2-= hX =y ) — L ORAEFBIEICHT DEZMEL, v~V ADIEINT v L VEWE
WZEbND,

Sy RETHERZANT, 22 F XV TH ) — LOZ DT 2T /L ~D ABEEIC
FBAEBHENFHRLNTNDER, 26 0RBROL L Tk, BAEEENZRZDONT-HELY
BRWHE T, BEFEFEMEIEARRD b2 L, BEOZHICOVTHE SN TWS,

Wistar 12K Alderley Park 527 » b (1 #£&H7- 9 24 JT) A3, 2zb#y:&/~wm&4m
190, 940 mg/m’ DL T 1 H 6 BifE, IR 6~15 H BICEEE S, 21 H BICKREMNMTONI
7= (Tinston et al., 1983a; Doe, 1984), ‘B, $§1;”&f£ﬁ’$§§'\:7%"\ R THRBEDY 940 mg/m® HE
THEO L., BALERIED 190 mg/m® BHETRD LN TWDS, —F., FERNBIFELT OB
940 mg/m’ TR S AL, ASRBIIRFEZE OB 190 mg/m’® TERH BTV 5, SIKBITIRHEZ
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DAL, 40 mg/m’® BETHHEIAIA ZEME DA EH B T X RV b TV DA,
EEE (940 mg/m) BETIZFRD b TR, ~EZ/ b UVEE, ~~ 7 U v M, Iiéj
FRIMERZETE (MCV) DI T 2488 & 4 2 RHATEES . 940 mg/m’ BECRD LTV D, FHA
FMEICRIT %5 NOAEC 13 190 mg/m’, F&/EFEEICEI 9% NOAEC I3 40 mg/m® & &7z,

SRR HERE 2-— b % o = F)U|ZHRER S #U7- Sprague-Dawley 7 v M3 KO8 Fischer 344 7
v FTIE, B L?’:WEEY&%T“(@O mg/m® OEED 2-T FF oy ) —)LITHY) T, B
EROFEAEZOHENMNBRD HILTWD, RHEEMEOFT ITHE ST 720 (Nelson et al.,
1984), FElg 2-= R =F /LT, 2- hF T ) —/L & LT 750 mg/m’ BL EOPEEE A
M9~ 5 R IE CIREE S L7z Fischer 344 7 b CTld, SMBATE OFAROHEMDFRD STV
%o 2-T hFLTH ) —/LHE T 370 mg/m’ LL LD TREEE S 472 Fischer 344 7 v R T
1. WIgETE & BRAEROEROEMMBPRO Hiv, o, B RHREE ORIERPEE

DB L) BRO LN TS, 2-T hF ¥ ) —/VHE T 190 mg/m’ OFETIX, BHA

TR A TE DO FT FITERD ST R (Tyl et al, 1988), [AEEIC, 2-= FF Lo & ) —

IR PIREE SN2 T b TIE. 750 mg/m’ GRER U 7- S ) B & 2870 mg/m’ BT,
HL‘H‘%%ﬁTfﬂﬁ%'JtTfm) WO LTS, FRERETIE, MECHLIERDOOLINLTWD, RHETE
PEZ R4 5 AR BB I HIAS, 2870 mg/m® BE T A ST 5 (Hardin et al., 1981;
Andrew & Hardin, 1984)

Sprague-Dawley 7 v FZ W T, 2-= hF ook ) —2 1 B 7 K, E4E 7~13 HH %
72iE 14~20 H BICHRER L72sBR Tk, BE T oA EERIC, ITEZEMICEDS < 7Y
WELRDON TS, ORI, MHE 370 mgm’ GRER L7 BISHE) Ll LT L
AR b, #iR - FEEEDIR TR, W< D2 D (FRIT KN T ) Al 7 B I B

DEALRRBO LN & LA L TWD, RHRKERINA~DZEIL, *ODH%%VJ\/I/T‘&&
RHBITWRW, 7272 L, TR 14~20 H BIZEE L2 Tk, R O E 23R
5L TV 5 (Nelson et al., 1981, 1982a,b) .,

Tinston (1983b) 1%, M &R ERERIZI VT, MO Dutch 79 F (1 FEH72V 6 L) 2, 0,

560, 1500 mg/m’ WD 2- hF L& ) — LHEE 6~18 A BICIRE L. 454% 21 A H

IZHBIF OB 21T > 72, 190 mg/m® LU TEEERE & PHAEFRIF R OB 23380 5h
e, BAEMITRO bhighoTe, £O®RIITONZ, XA BEHIZD 24 L) 2 W

72 A55% (Tinston et al., 1983b; Doe, 1984) T, #LHk 29 H HIZiThbI - BmFOBREIZE N T,
40, 190, 660 mg/m’ DYLEERE T KK & I EFIR T DOWITZRD SR h - 7278,

ERER CEE R S BREROREROHMPBD bie, ZORBRTIE, BiLo7

O, REDOMAENT A —=Z~OEEEMT 52 LR TE R oo (BHEFEMEICET S

NOAEC (% 190 mg/m®, J&/E#MEIZRI4 % NOAEC i3 40 mg/m’), New Zealand White 7 H

B, 2-T MR ITH ) —/WTAERTICIREE LB T, B L7 BRI (600 mg/m®) BE
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DA A (WIREE N, A & B ERORAEROEMN) NFE O LTS, [FH
059" /);%f“ T BEWOR RHATENE (REBINHED 3B 5TV 5, 2300 mg/m’ HEEERED IR
FTRIL, 100% T - 7~ (Hardin et al., 1981; Andrew & Hardin, 1984)

FEfR 2-= b V=TV OR AMRFEIC L D RAEFBERFB, Duch 7¥X%2H\Tfrbiviz,
1 BEdH7=0 24 PUy, EEfR 2-— R =F L2, 2-= hF ¥ /J—/)LC 94, 370, 1500
mg/m’ [CARYS T BIRET 1 B 6 Wi, IR 6~18 H HICW ABREEE S 7= (Tinston et al.,

1983c; Doe, 1984), FElg 2-— ¥ =F L, 2-= FF T &/ —/LT 1500 mg/m’ [ZFHY
TORBIRE T, BHEOTE., IR oM, EFEBFORERDZFHE L, ZOR
FECIE, MER TR ELED BN TWS, 370 mg/m’ BETIE., BRERLBD N
TW5, NOAEC I%, 2-= hF Lo H /) —/LT 94 mg/m’ [ITAHY T B -E L Shiz,

fEfE 2-= b % o =T LIZBEER X 1U7- New Zealand White ¥ CTld, 2-= hF & J — /b
T 750 mg/m® & 1100 mg/m’ [ZAH YS9~ % PR T, MU O EROBIN, 4B T2 5 K
W, IR OBMATED HAv, 370 mg/m’ (ZHY T 5E T, BHREROBINNRD bh
TW5, 190 mg/m’ (ZHYS 4 5 T, TREHEMECETEIEOFT AITER0 LT
(Tyl et al., 1988), 2-= h¥F I & /) —/LC 370 mg/m’ VL EITHHY & 230 T, B Rk
IRFEME (MR 72 ) AR H AL TV B (RHAFMEICEI T % NOAEC 13 190 mg/m’, J&
AFEPEIC B9 % LOAEC 13 370 mg/m®) ,

2-T N ) — )L ETITZE ORI AT VA& H L7z Sprague-Dawley 7 » k TlX
AR U723 R COURE (4000 mg/kg RH/H UL E) THALENTRD Hiv, MIRIROEEM, —
ME4 720 ORRFEOBD . TRIHREORAD . AR (I 0MER) OFAEROHM, &
BB OIAERIGMNPEHE SN TWD, ZORE TR, RHMAEMEZ RE T 2 RMARE O
o, FE AL FTE o <D 5TV 720 (Hardin et al., 1982, 1984),

8.722 2-ZOa, ¥/ —)L

JESRH O COBS CD(SD)BR 7 v b &, 2-7uRFT =& J—/LiZ 0, 425, 850, 1275,
1700 mg/m’® D TEE TR (IR 6~15 HE)IZ 1 H 6 FEEIREEE L7235k (Krasavage &
Katz, 1985) Tl&, #E4E 20 A BIZHA LB Iicieaste, ik, amrtounh ol
MHBO BTV, 2720, B GlaE b, ERRERIPE . @RIphE 7R L) o
o, MEEGERZRBEINNERD N TWD, BREEOEOBINE, 425 mgm’ BREKT
D7 HEICAEE Tl o 7, 850 mg/m’® VL EOBREERETIE, RHATENE (B AT R
D MRS DOEE, ~ETrEVR)BEOH LN TND, 6 [HIHE 7 [HHOBRERZRIZOH,
425 mg/m’ BEFERECHMEBL 1| VCICRERMFRD B2, ZORBERETIE, ZHhUSNORHE
FEME DI TFR O HIL TV,
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A UHEE IS & 0 R 2-7 1 R S F /LI 0, 600, 1200, 2400, 4900 mg/m’ DL TR
L 7-735% (Krasavage & Katz, 1984) T, [REROFERDHE ST\ D, ENE, MRk,
ETFEEDO NTHOMEM B SN T2V, 600 mg/m® BREERETIX, T H M B 4% B %
ARITHT D GRRHIICAE TRV EF280 57228, 1200 mg/m® LLEOIRGERETIE,
FEHICA E 2 EFNED BN TV D, 2400 mg/m’ BREERE & 4900 mg/m® BREERETI3, RHA
FHHEPRD LN TWND,

fTHRH1 > New Zealand White 74 ¥ (1 #£dH720 158 %, 2-7' BRI =¥/ —/LIT 0,
530, 1060, 2100 mg/m’ DL T, MEHE 6~18 H HIZ 1 H 6 BeiRE L 7~ 5k (Krasavage et
al., 1990) Tix, IRk, Mefrmtt, MAaEEERO S CuwiRy, £7-, 4R 29 H BIZAT
ONTBFOBRE TS, BREEOBEINEGED L TRV, REEERTIX, AR
e R 2 AR EE S NN DM 258 80 HI TN B,

T A Bk E Uk (Hardin et al., 1987) C, CD-1 v~ A (1 #dH7=0 50 JO) %, 0 720X
2000 mg/kg RE/H O & TR 6~13 H HIZRE L, ARSI S, HAERICB TS —
MEXM 7= 0 DAL E . BT O MAERAEFE - IREIN - WAKREIC, BEICL LR
RO LR TVRY, HAEF THERIRMOREITHRS N TORY, KRR CIIET I
B LT dro T2y, MREERECITMERIA 1 ILAET L7z,

PLEDFRNG 2-7 aRd oy ) —)L Ll 2-7 1R 3 o F L S B E R O F 1
BT RIET 32T RHA~O M GRIf) 7R O — IR 7R 80D Al REME N B 5

8.8 RE - AEFENEE
88.1 2-ThrFSITHZ/ =/

BERBR 2 FHER SN TS, 2-Z hFo =¥ ) —Lb, TOFMT AT LY, A
2400 mg/kg KHE/HT 10 HREBE L7277 » e~ o R L, ER~OHFREEL
# 3 L7 h>o 7= (Houchens et al., 1984; Smialowicz et al., 1992)

882 2-FaiFsxTz/—N

7 v b EAWE 1 EOREEOMREERBROM R, OECD HPV LW E st 7 0 7'
LISV TER SN 7z SIDS ORIFRIEEHEICFER STV % (OECD, 2004), = OBk
TIE. CD(SD)BR 7 > k(1 HEH 7=V MERES 10 PT) 23, ZE5CHHEL 0, 425, 850, 1700
mg/m’ D 2-7uRF LT L ) —UT 1 A 6 W, I8 5 HMNREE Sz, IRENE, EB) R
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PE. ATEY, EREHEREA LA T T 2 72 D O REBLES A G R (FOB) 28, WREED 4 HAj& AL
& 4. 10, 32, 60, 95 HHIZ T, RikEZEOEIHEITONT, RBROHKREZIZ,
MERERS 5 DEo> R ARRE R & RIE R DM PRI A M T D472, FOB 36 K UM RARAE
DOFFEFIIREORER, WTNOBICE W TYH, WEIC X 2R EEZ2 R T REITRD 5
AL TV 20 (Bernard, 1989)

8.9 in vitro TOEMADFEE

-TuaRFH ) VOB THD 2-TaRX UEEE, T bofhi 1, 2, 4
mmol/L DRETHEE LR T, ~~ 27 Uy MEOHIIN (ZHZEi, 10%., 20%. 40%)
&L T OWEHE~E 7 n B EO DT VR (FETICHE TRUW)EMBRD T
(Ghanayem et al., 1989), 7 h ¥ T FElE4 7 v b OMmHFICicE L2 <, B & AR ek
DIZIRD, 2-7uR¥ s ) —VOE L0 HBEEIZHE S 51 (Ghanayem et al., 1989) .
Fro, TOEMIE, B FLF XY ST v MlILHIZIBWTIE S 0BT TH - 7= (Carpenter et
al., 1956; Ghanayem, 1989) ,

9. E rADEE
9.1 2- L kxR /—)L

2-= hF X ) — L% 40~200 mL () 600~3000 mg/kg REIZFY) BRI L7-E h T, &
PEFEME (EEEZERPIETE 72 &) NS STV 5 (Fucik, 1969; Bonitenko et al., 1990), 17
SERDY 2 BB CTRE D Z EAMESRTWD, —HofITiE, 2-= hF ¥ )
—/VOBRERZIC, —@BEOREOEHRER L BLNEE TWD, 26 EBFITEL, &
FEROARFEDS 3~18 WifElfe\ 7o, BHIGIEE, B, WM, OEER. TR, PR
PR (B, SR, EBVGH, RrEERE, BN EE 0D,

U U RERIE MR - FAES~OBTER R B ZET 272D T A ST PR
BN, 2-T b FTZH ) RF OFFET AT VIZIERTE SN B ZXRIZ, WD
IMTONTW5S, 2L, ZRHOFHEDIFE A LI, JIBEMOHEIN NS < WBRE
I ORE 2 2L FEHE IS BIRE STV 2, 2D OB FFEE I/ MR TIEH 508, 1
BB, FEITL > TUEL, BUE~0EHEELREL TS,

WU EhE S - BT (Kim et al, 1999) TiE, F#E 2-— ¥ =F Loft, hrxo
TFIRB L, TE =, A TFaN)—)L =X ) —) FEETF L,
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FEfE 7 TV, ATFNA I TFIA N, )T o7 El e LW B R S B T 57
£ OERIZIBWN T, BHEE 2 R 5 HIMER~OFENED b= 2 EngiE ShTn
Do mREREERE (n = 27) L ARIREIRERE (n = 30) T, BMmERE & PERIERE O MR Bk 71
BRI N T WD, Bl 2-T b % o= F )L~ FHIRFEREN 17 mg/m® (2-= FF
LA ) =L TR 11 mg/m’ ITAY) Q- hx & ) —L b LTCHRHI~68 mg/m® D
PH) oB%E TACIE, H i ERE & BERIEREL OFEH A B 72 I8 338 mgn1m5m<o%>
kﬁb\%%6ﬁ\:Wﬁﬁmﬁﬁﬁmﬁﬁfmﬁw&#ﬁbfw o WREERED [ i BRI
DIERREHR (ST 4 6 4. T7DDH 1%, 6 4D 55 5 AT EIRERER) 2, XTHERCR
TOARERGL 4AH 0 ) ICHI L THEICE S (P < 0.05), BIMERBAED FBME 3 4 Tl
BRI DSBD 5N TWD, REDAREEDH D50 OO R (BEE, 71ra—iL
ﬁ%g\ﬁﬁ B IOV CGREA L Th, BEOREMHRIIEDL DT,

BN DI FEWE (2-A hF ooy ) — 7o) b, 22m hF ¥ ) —)LIC
{ECJE BE (8 R TWA 7% 0~80.5 mg/m®, F#J 9.9 mg/m’) T4 8 + 7 4ERIREEE S - KE D
TERRET OBEE T 94 4 (CRX)FHR 38 £ 125%) & xHHEHE 55 44 CRXIF i 48 £ 10 5%, EH M
22 + 11 4) # %5 & L7 #84 (Welch & Cullen, 1988) Tl %m&%ﬁ%ﬁwf@%ix
DEERIMBRD LN TND (P=0.04), #1DTORELE, BEHTIINEZ B E R
FEAME T LTy, BREEHIH & OBIEIIFRD STV, % FRECIX. 2B A mER
BMEDHIERDEM ML BD 5N TS, 2-= hF v mH ) — b ZDMlLE
BZHREE SV 7 4 OFAE T, BRIMEER SRS ST 5 (Cullen et al., 1983),

27U — CEIRIOSY BTl FEf 2-= F ¥ F U, 22 b X /) —/L T 35 mg/m’
CBAPEEN IS T 2R E CRERZE L Z T, ~E/ e it ~~ 7 U v
MEEDRFRO N TWD, ks, #EREIL, DED M EATF VALY TF VT
%Hﬁﬁﬁéﬂfwto«%&mt/ﬁf ~~ 7 Uy ME, RiERE S B 2-—
¥ = FOLOBRERE & ORIZIE, MEHNICEEZAOHBBRRED b TN D, %
PR 18 mg/m® TUREE SN 7= BIETIE, FMmEREL « BERIERER « i/ MRER~D RS |
FRMERAE S~ D5 4,380 5TV 72 0 (Loh et al., 2003),

B9 2R AOFHAE DY 3 FRER S TR Y (Welch et al., 1988; Ratcliffe et al., 1989; Schrader et

, 1996) . BIDALEWE & & b2, 22T bF o J— LT 9.9~24 mg/m’® (B KR
mggmmﬂfﬁi% SNTERICBNT, ~BLTEFEABOBDBRD LT
%o KEDIEMPT CHKEMREE S izk 17&%@%“439W5ﬁ HiPH 19~62 %, J&
FARAME : P 7.9 45, PR 0.5~33 4F, BREEIET © TWA JJE 0~80.5 mg/m’, TF-HIHELE 9.9
myﬂ&\m%@ﬁ%ﬁﬁﬁm$ﬂmgm\al%~mﬁ\@%%%:1ﬁn&a
i 7~42 4F) Z 552 & L7232 (Welch et al., 1988) Tid, WIETIC, KFIE & BERE-4E
D RFEOEMMARD HITWD (v XL 1.85, 95%(FHHIX[H 0.6~5.6)
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Ratcliffe et al.,(1989) (X, KETHE LROMEGHOAT Y —L LTHEMN S 2-= h %
TH ) — VTR ST B 37 4 (REERE) & IREE STV R W BE 39 4 CrFREHE) %t
RLLTBWTREZITo7c, MR TON 2 BB CORBIRE L, REERHRIZD
WTHD L BRHAEE~90 mg/m’ R FHIREE : 25 mg/m’) OHFIFATH 72, RHYHTH
% EAA ORFEEL, 77T =21 g %20, BMHAEE~163 mg OFPH TH-72, F
i, B T3 — VB, BT oA B WRASHERREE . B F OMOBEHRIZO
WCHREE AT o 7oy, IREERECIL. HHIRR O TIREN . tIRBtc L T, bF
ERFEHNCEBEICHED LT D Z &8I L= (P=0.05),

AUEIE F 7213 RRIR T & BRZW S =B 1019 42 x5: L Lz, ~LX —DJER*t
FEFAAT (Veulemans et al., 1993) Tid. =N HDIERDZE & . R EAA OftE & ORICH
i@m%# IO HIVTWD (v XL 311, P =0.004), EAA O & OV, Bkt
(P <0.0001), #3571 (P = 0.004) . AP =0.017), BUARHISCUESAI (P = 0.02), 720
U3 AR OBRENH (P = 0.027) ~DIEFE & OIZ, TNENRO LD Z ENRFE ST
W5,

- R XY ) —VITIRER SN BIER 2 M BRIAT ORI ORAE T, B0k
JHEE )~ DB 2 e 3 5 — B LIEFHLITRE O 5 TRy, 72720, ZhbDfEDIE
EAER, 2-m by F =Lk 0)1‘8%5@03 WEIT-oTE LT, RENRLDOTHD
(Beaumont et al., 1995; Schenker et al., 1995; Swan et al., 1995; Correa et al., 1996; Gray et al.,
1996; Ha et al., 1996; Schenker, 1996; Swan & Forest, 1996; Chia et al., 1997)

9.2 2-7AaRFS TR/ —IL

2-TORRFTITH ) =L ONTH, FER 2-7 AR F T IOV TS, BBREEICEE L
TR BICEE T 2 AT, JEFRE L& TR TE 2ol

10. FRESIUVHIIOMOEP~DEE
10.1 KERE
1011 2~z hrF>xTH/—/L

- hX vy ) — )LOEMETEMICET AT — 21X, AR, BE, e 7T 5%
DL, HER I TV, Daviset al. (1989) @ 5 H EIREERER T, BZMENEK L E -
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T, BEKZE M A OWAEMEARRET, 1 g/L OURE TRERIEMENK 40%HE (A%
&, ALFIBRRESRE, 2-= M v ) — VRENE) SN2 ERREINL TN D,

- hX v ) — VORMEMEICET 57 — 20, BEHEESY E IR EE S L L
REBECTHEINTOER, TOEL T, 22T MV & /) — L ORISR FE (LCs) 73,
RRLEESRELIVEIRoTWD, BlxiE, 24 K] LCso 1L, 77 A v v a ) v
(Artemia salina) Ti 10 g/L LV &<, F > = (Carassius auratus) TiL 5 gL KV &< 2o
T % (Price et al., 1974; Bridie et al., 1979), Hermenset al. (1984) |, 44 3 "> = (Daphnia
magna) ® 48 K¢ O EEBRERE (ICs) & 7.7 g/L & L TU 5, Rose et al. (1998) 1%, =
% a¥ I ¥ 2 (Ceriodaphnia dubia) ™ 48 FFE O 40 L BR E (ECso) &2 1.9 g/L & A5 L
TW5,

10.1.2 2-FOa,FsxT s/ —/L

2-TaRF TS ) — I RKEED T T EECET AT — X &, Table 12 IZEHT 5,
BoNE-T—Z T THORNWN, 2-7aRxL o ) — LOEMHITIEN ENHEESN
TW5h,

Table 12. Data on the toxicity of 2-propoxyethanol to aquatic organisms.

Organism Exposure Test end-point Value Reference

Microorganisms

Sewer microorganisms (not further 16 h ICsg [growth]| (no further details =1000 mgil Waggy (1987)

defined) given)

Microtox bacteria (not further Mot stated ECs (growth) {no further details 2000 mgi Waggy (1987)

defined) given)

Plants

Green algas 96 h ECs (EPIWIN/ECOSAR 2600 mgi OECD (2004)
modelling)

Invertebrates

Daphnia magna 48 h LCs (no further details given) =5000 ma/l Waogagy (1987)

Daphnia magna 96 h No-effect level (no further details =100 pii Katz et al. (1984)
given)

Flatworm (not further defined) 96 h MNo-effect level (no further details =100 pin Katz (1978)
given)

Snail (not further defined) 96 h No-effect level (no further details =100 pii Katz (1978)
given)

Fish

Fathead minnow (Pimephales 96 h LC s (no further details given) =5000 ma/l Waogagy (1987)

promelas)
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10.2 R A IR 1
1021 2-T AF>TH/ =/

2-T N XL F ) — AR AAEMICRIETEEICONWTIE, T2 NHERTE o
77 EREWICBITAT—Z1F, B3 8ICEHL,

TAT TR, Ay, LEADORKIEE, Wi L RO LR ~OMEEYRE (NOEL) & LT,
100 pL/L X Y @V MEA #E T b (Katz, 1978)

10.2.2 2-FOa,FFsxT s/ —/L

2-FaRFI A ) — LRI RITTEEICSOWTIE., T2 DBHERTX )
o7, EBREWMICBITAT =X, B Va8 ICEH L,

11, REOFE

111 EEA~DOEE O

1111 EEREARELFERLDFE
11111 2-T fF2>T 8/ —N

- bRy =R BH, WA BRERERIC L > TES ISR S, EFIZIK 5
M %, REARIIE, FRCHEENREE CIIEELRRK TH 5, WABRBEEZT T, EW=F
HIBREE B2 R TI2IT o TidRy, R TH D EAA OIRTIREDS, IREE & O R R
THURFEE L THEATE S, 22 b= ¥ ) —uid, EREYEZROGRELSE
T~ EEOBMREMEZ R L, WA ISR IR OB ITITRE OS2 R,

- hF VX ) — R MIRIETEEZONTIT —ZPFE AN EHERTE 0o
toL#L@ﬁ%\mm%@E%%7~&ﬁi&w# M%% SNIZEAIZ OV TS
NICTRAERE RN BIE, BIEICRIT 2 MR~ DB FEAR~OREL R INTVD
(Cullen et al., 1983; Welch & Cullen, 1988; Welch et al., 1988; Ratcliffe et al., 1989; Veulemans et
al., 1993; Kim et al.,, 1999), MEFHIRE, KEVE - MEVEAEGER B, RARED, 2-= bF v
TH ) —=)VETTEDOFRT AT N~DOUEE EBE L TWD Z L& 2R —H LR,
MRS K> TR LTV D, TERFICE T 2B OR R 613, FERRAHY T
% EAA ~DMEHEMLD, THODEBEFRT HDIILETH L Z LA TRRENT
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W5, BlziE, 7 a— U BiKEREEEIZT VT e FRKEREIC X S REE T 516
FWE(M Ty ULy, X)L E) LORIIRREIZE > T, BT v hOREEE
g DEIEFEA U S Z & (Chung et al., 1999)X°, 2-= M F & ) — /L1 NIREE S 1172
T v NMTBIT DRSS AE « FEEA~DOREN/NE 725 2 L (Nelson et al., 1982a,b, 1984)
MHE SN TNWD, T — BKRERETILT VT B RBKFREREZN LTz EAA ~
ORFIE, & FBLOERBHO®HIZE > T, FEARBRE TH D, EBEIIE, X

DIRONPRNONOFHUZ L > T, B MEZ v b XYY EAA T D2IERRI N K E
<, ZUT T APNBOWATREMNH D Z & MR S 71TV 5 (Groeseneken et al., 1988), Hik
¥ SN o v MERNCIH T 2 MR &R T PEAE~ DB AL RET HAHLITE b TN
N, EREBYTH LN B LA, BHER OB OBEEN S, 2-= b ¥
J =B L CiE, MR~ 0RE, BEABMNE, BAEFBEN, BEXREETCHILE
2 Hid,

11112 2-FaR¥sx 4/ —/L

2-7aRF vy )= VDO MICET AT A R—=R IR TH D, 2-TaRF i
J =Nt MIRIETEEIZOWTIL., [FERIE LR ST-,

7 v hEHWTZ 2R & HIEHRBROT — 2D BIEICR U TR b IS MO @ OEERY
T ChH L LB, HTWHRETH LN, 2-TuR¥ oy ) — O AR
B (Carpenter et al., 1956) Ti&, #RIMLERELEEMETINED JLHED 260 mg/m® DYLE TR® Bz
23, 140 mg/m® O TIERRD bNRN- T2, HIRTOT v b2, 1 H 6 B, 10 HRg
# L 7= 58k (Krasavage & Katz, 1985) TlE, Bk L7-BAIKIHEE D 425 mg/m’ T, MRz MLER
BOEMPRRD BN TS, T v F% 850 mg/m’ LLLEDZE il e ¢ 14 WFERE L 7= 38R
(Katz, 1987) Th, EEARPEIMEFEN ThH > 72 (NOAEC IX 425 mg/m’),

Krasavage & Katz(1985) D% ATkl TIX. 425~1700 mg/m’® D THEIRHICIRGE Sh
Tt 7 v BT, BRERT ORICHERFORIMPAE D b, BEEEOFEL SR 5
nfb\éo

-FuRFL L ) — L DBIRFERCE N AT 5T —F X, MR TX R o7,

11.1.2 [HEFEEREL L VHEEEDREEREE
11121 2-T fF>TH/—/N

- hFUTH ) REDOHRT AT LV NHEE RIS E TN RE T2V X
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IRKZITANLNTEY | WEERLA~OHEMEZHIRT 570 7T L5, ATDOL O
WM TERFEN TS, £DO—FHT, TERETIIEA SN TW D20, RE O TRENMIT
KIRE L TIHET 2,

2-T hR X )= V~DORRERFE L T T-EME G E Lz 3 o4 (Welch et al.,
1988; Ratcliffe et al., 1989; Veulemans et al., 1993) T, R ~DEZEI N RINTWD
Welch et al. (1988) D R4 T, %%@«@%ﬁ@%@ LI%%ym&/~»’$W99
mg/m’® OFEE TIRIE SN RET TR LV, EVEE 721 TR ATSHA. £ OREITH
A9 _7@%(3;)0710 L, BETIE, 22X vy ) — &I 00 L LIzRlofes
WIS, IFIER R TR S LTV 72, Ratcliffe et al. (1989) DFRA Tl %E&HI
W@an@mf% ST WTRENED & % 8RS THEEB ORI, eI
R 72 T 2l 3 FR® HAL TV %S, Veulemans et al. (1993)@7&%{%5%%@#%&
L 7 EBIRT G A ClX. EAA DR TOFE & FEARE & IZBRR & 5 Z L RO il
7203, EAA OJRFIRFE LR TEORIZIT - & 0 LIZBEMEIEER Dhve o Tz,

A7) —VHIRIT 2-= ¥ v H ) — VICHRERTE SN EIEER Ik, SRR
%Fﬁlmynf ?ﬁ@f@%é&ﬁ?ﬂ LD BTV 5 (Loh et al., 2003), BID{LF4)

Brrlbio, g 2-= by F o, SEHTI mgm’ D 2- FF T F ) — LY
?é&ffﬂﬁﬁ%éMKfWTi H%@fﬁ@m&%m%@mﬁ%éﬂfwémmet
al., 1999)

IO 3 FOREOWTNAL S, MERELZGHT 501+ T7 — XX fFbohiehroi,
L, BEROT —Z 00 TR X I ICEN SN DMARE L T 572912,
Ratcliffe et al. (1989) D7 — ¥ [A#& IR FE ORI 2Y Welchet al. (1988) D7 — & L 0 H/h & W]
SHERT 2 Z LI TE D, MEEBICHFEROBBARID 35880 5T 8 5 OHEE
ETH %5 24 mg/m’ Z6H L, EFHRE L L THIE L, EERZEICH LT 7 4/ b ORH
FRE 10 ZFEH L, BB INTEPBMTHL L EHMRORNHEEELZBE L T
L@mcW%N@WC«@%%_%LK%%%ﬁuW%@ﬁﬁék(nn@m&womﬂ
Bond, 2L, IROLORETYH, BOLZEWE & ORHRENEE TND 2 LICE
BETO0ENRD D,

EREWMZHANT-RBRTIX, -2 bR v ¥ ) — VORKEBER T, BIERE~DE
BOLNTWD, 2-T hF X ) —)L LEE 2-= X =T )LORRIC L D RAR
B4 53R TIE. T v & UH XD NOAEC & LT 40 mg/m’ DEH R ST 5 (Tinston

A

Az
=

2=
=

L 2-c h®vx X ) —)LOERT AT VFHEEMRIL, BN TIEECNT 2- b X ) — VBRI,
HEEREDL 222 bR ) — VLR TH D7D, HifE 2-= hF =T ILOHE i?&*ﬁﬁbtuﬁﬁ
FEONWTRE LV OER LR T 256100, BilET A7 /L OBRE L~V % | fHxts T &KW T,
M%0 2-= b o=y ) — VREZIIARICHET S Z &ﬂ@@f%é&%x%ht
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et al., 1983a,b,c; Doe, 1984; Tyl et al., 1988), #fchkEE & L CHIE L, FEMZ®ENR X OMEIRH
T DO RHEELRE (CNZN10) 2T 5 &, WA 0.1 mgm’ 2MEH SN 5,

11122 2-FaR¥sxc 4 /—/L

BONTIERNOIL, 2-T e AR X ) — LVOMMEBREZEHTHZ LT TEXR0,

11.1.3 YR o2 D#HELHEH

AFXICBTL2ERBICES AES o 72 R IREOHEEfE L. Conor Pacific
Environmental Technologies Inc. (1998) 73T > 7= ZUELARIRFE I I 1T DM HIBRA &2 52T 5
.36 pgm’ THDH, HHSNIZMHABRE LEERE L OBOB XX, K 30 [5ThD,
NFH e F 2 VFINT 0 o F—DHBEHE TGOSMITHRE SN 2-= o= ) —b
DI (0 F F ORKHFH» S EBTRIE SRR L ~V) TH D 0.86 pg/m’ &, HH
SNTMARE L 2T 5L, ZOREIEN 120 5 & 725,

RO LB IALEIZHONWTIE, 2-= FF ¥ /) —/L% 0.1 mg/m’® DFEE TEHA L8
BFICE LV ARG L | BRI LIV IAEN D EICOWTORKRIZE S Afdb o7
HEEE & OFIZIX, K 4 MORE R H D, BWNGO 2-= XX ) —/LORY iAA &
X, HEEIXTE TORWA, ZERCHERD LRV IAEN D BIZOWVWTORKRIZE L R
FEG ST HEEME L D RE L D ATREMEIZ ARV EB X BiILd,

AU LT, 2-= bR ) — V25 AT 2HEERL N2 2810k 2.2 b
XU H ) N~DOREFEY, REOLEEEE L THE LMIT, v hO/EICEEL
MEF 2-= v X /—/l/gmﬁbwbx ZOfEE LRl T2 WA AREMEDN B 5, iz
X, 2-= b ¥ )V EERT DL AT L—RO% B EA] (YT — 2 BMEHhTn
HME—DFEFERVAEAD) 2 H Lz & & ORNZEKTIREOHEMIL, MAREXZY 1 #1
PLERZ 0 (0.47 BRI T 190 mg/m®, 24 R TWA J2EEC 3.7 mg/m’ [AHY), Z RN FT
X, 2HOBRBEED 715%NRAIZLD LD TH D Z ERHEESIL TS (Table 9 25 H),
7L, I OHEEEIIRKECHEGEZMELILETHY . RIESN TV RWI LITHE
TRETH D, BUETHEA SN TND & WO FERSCEE COMERABNCEET 5 EHITIER
727> THEY, iz, ZLOETIEHZIOIAEVMOFERNBL L TnDZEE2BET
LE. INLOHEEEIL, HEOEBEOBRBEL D L0720 @OV AlREER S 5,

XLICREBBENR A AEEM L . KEND OWRINR AN > TWA A[REMNH 5 7=
W, 2-T "X K ) —)LEFOFRT AT LD O 22K T E ORIEME D & 1%
AFRBEBEOEHETE L FRNITE W, 7277 L., TEORERBEOTFT —Z 1D, 4D
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FBEREL T, BRERIRE DA RE 2 K& < B> TW D ATREMEDR H 5,

11.1.4 @BFYIOFMIZH ]S TREEM

ERCTHE, 222 b X ) — L e OB AT VOETEBICET 57 — XX, 1
DR ETHE~DEBIZET HICRON T WD, — ., B TIE, R LB ~DRELH
BERTHD N, iDﬁw%%VAwT@%ﬁkﬂm@gﬁﬂﬁ%éﬂfkD\WQ%E
X, BAEFMEICET 2 EZERBYEABRSBEHIATWD

FEREY) TIR, RMERAER A~ DAY AR ENRD OND L IZIEFR U L
LNT—HLTRDLNLTWD, FONTMDTOLRNT =161, B MIBIT 25
AEFERERE DAL b RIRR DB 23 8 2 IREME 2 7R L T\ D K 9 IZBbh b,

- bR Y =~ OBEFERIZBIE S D R E ORI IC IV TR, IR SER R R A
FHECEES ) A 7 Gl FEERZETH L L AT I LT on T, PRENS&EWE
BEND D, 2-T hF X ) = VORMIREICEL 2FBICBE LTI, W< B AHERENE
NbD, ik, BiE AW ED ZENBRSCE N AMRBRO T — 2 B E o Tunan
LR b FTOBIENREEZRANTL, 2-= b X ) — )L~ DIREE DAL & W O
W5 DR STV D P T — 2 BHEGR S TR WD Th 5,

—Fﬁ¢$’ain1méL:%#y:5/—wm%ﬁﬁ%#é?~&ﬁ$ib1mék

. BEREOHTEITIE, DRV OREEERS D, BEEFH L TRARICES AL bh
t% FHEEMEAS, BT X2 BT 2 SRR GR A CHlA SRR RSV TIRE &
NTWb, L, ZHVT 4 BT MBICE SO 2 KRR HREE & K I EE o T JIME X
INH ORISR L0 B, Fa, T X, A F2 VAN 4 o —TiTbii (&
DASHERE D) INRBE 2 RAGRE Tld. 2 OZBHAHE THE SRR X v R
ERFELNTWD, LoT, ZOHEFEZ, HEAZHLEELOTHD k%i%héo S
FWIIZ LD 2-= hFoo & ) — VAEKOIWY IARLEN, L OREHERICER I N
TWRNZ EICHEBETRETHD, Fi, }i%%yx&/~»@ﬁ@ﬂ&%@%ﬁ£
D5, BMROTEN D O IAHZEDOEIGIX, BT —Z B EDD > TWRWED AT
D, 212l ZHTT AT MUICESS FHIICE D &, ZZICRTHmORIHRETE &
D REZSHEIK D B DELY IAH BT DN T O KBRIZE < RS o - HEEMEIZERT, &
Mo LB D O IABEIL, XD NEEBEZHEND T ERIBEIND,

A ST 5 L, BUIA 2T X ) — LOFMELEEICOWTIE. Rk
EXL VA N=S AV kSN ﬁ%%ﬁ%&ﬂb%@ - hF v ) — VIR EOHEEE I, [FHEEN
FEFEITE N, LR o T, KALEITRENTWAHEEMIL., IRAEDOBREE LY 7 En
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AREMERH Y, Fio, 2-= bR vy ) — AREEERLICER SR o TV B IEIC
BOWTIEZY TR WATRENENH D, Nz T, ﬁﬁﬁ%@@ﬂé#ﬁ% LEIFTL
DIRT—=F NN b HEEMEOFRIZ, KE»SOWRITENR 100%Th D ERE L
TITbilz, 2L, RENSOWICEIX, mVMEEE T, 720 mWARERH 5,

1121 2-T AF>TH/ =/

BERICHEENS 2-2 hF ¥ ) — DT LA ST, KEFICHBER TS, 0
BB SAOTRNCIESL &, 2-m oo ) —)LICBIT AEHE B 1L, BAEAY (B4
PR E A B L OKAEAMICEET 2D L5,

B AEMIZ DWW T OEEZ I L72 ) A7 BEHIEZIT O 7o, HEEREME (EEV) 1%, A
YEVAIMNT 4 =D BB E TG EL CRIES L, A THEINT 2-= fX v =¥
=L DWEEOH TR EWIEETHS 860 ng/m’ (OMEE, 1994) & iV /-, HE#MEIE
(critical toxicity value : CTV) X, WARERTZ > N & UV R B A EEERRFRD 5
N7z 1.9 x 10°ng/m® & L7z, EREOLEMEN LI DOFKIE~DIMNT & | BZEORER L E) &
FENEENZ ST 2720, 20 CTV 2R 100 THI S &, #HEEELEE (ENEV) & LT
1.9 x 10°ng/m® N HN 5,

RN B U T 0/ F B Y L SR (EEV/ENEV) 1%, (RO L D ICEHE SN S,

EEV 860 ng/m’
ENEV ~ 1.9x 10° ng/m’

=453x10*

LIeiio T, AFHXORK[IFO 2-= bFom i ) —)VRET, TALYERICHE R
P Z B ATREMEIFAR L,

TIRAEMCONWTOEEZH L7z ) 27 EHELTT O 720, EEV X, 1995 0 i
BICHS< ChemCAN4 EF /AL THEE SN HE#EP O -2 ¥y o X ) — L ORETH

% 4.15 x 10"ng/g Z Nz, BFHICET S 22 bF v ) — VORI, 1995 4L

FEDZ2 Vb LT a EBbi s, ZUIEEZHILIMETHL EEZ LD,

TIEAMICKRT D 2-m bR ) — L OBMICET AT — 2L, BRI TWVLR,
Van Leeuwen et al. (1992) %, EEAEEIEIEMABEEZMGEH L T, BEEHD 2-= v =X /
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—/LIRIE 2800 ng/g 23, JEAEMTED 5% DA EREE ST HIRE (HCs) ThHhH EHEE LT
W5, ZOEASEWIED HCs fid CTV & LT L., EA4AMN D LAY ~DIFEE
BRE L CHEHRE 100 Z WD & EEAEMIZOWT 28 ng/g £ W9 ENEV MG 6415,

RN E G U 7N iE /A B R T LY 58 (EEV/ENEV) 1X., RO L H IZHEA S 5,

EEV_ 4.15x 10 ng/g
ENEV 28 ng/g

=1.48 %107

LMo T, HFFOHERO 2= b ¥ Ty ) —VRET, HREWERICA SR R
PSR Z % ATREMEILE L,

KEAZOWTOEEZH L) X7 BEHIEEIT O 728, EEV X, 1995 FO S
BICHS< ChemCAN4 EF /AL THEE SN72KT D - v ¥ o ¥ ) —LORETH D
22 x 10°pg/L MW o, BT ZICBIT 5 2-= bR ) — L ORI, 1995 FELIEE)
OB LTS EBEbNS ), ZHFEEEZH LM THL EEXLND,

KA D CTV 1%, =k =¥ I ¥ =2 (Ceriodaphnia dubia) > 48 il ECso fE (1.9 x 10°
ng/L) IZ KWz, B ECso DO BRI MR B~ DL L | EBRE O Fefh0> b B A O e ff
~OIMF L | M OTERZAE) L FNZEI A B F LT, 20 CTV Z2£&% 100 THD | 1.9
x10* pg/L &9 ENEV & 615,

RN E S U TR R/ R R T R (EEV/ENEV) 1%, RO L) ICHE SN D,

EEV_ 22x10° ug/L
ENEV ™~ 1.9 x 10" pug/L

=12x10"

LR oT, BFFOKRBD 2-7 hFvmy ) —VIREET, RAEEMERICH E BN
2 % TREMEITR

ZOBRELY A7 FHEIZIE, WL OO REREDIFTNN S S5, U7 5 E i3 o ik
J5, 222 bR )= VOBRETREICET 7 =213, FEALHREINATELT,
RAHFIREICET2VDHOE=4 ) I T — 2B HERBINTWHIET Th D, BFAEAMIC
DWTDEEVIE, BFTH « A2 VAMNT 4 P =0 LR O < THIE S 7ok Kk
FIZHESW TS, HEZHILIEETHLLEAOND, 2-T bRz Z ) —/LiT,

HF 2 TIT IV ZIARIREFZ 3 A (Conor Pacific Environmental Technologies Inc., 1998) T%
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K[E 6 » AT TiTiiL 7384 (Sheldon et al., 1988) T, KEFTNOHBH I TUR0Y,

TR =H ) T T =BT, ChemCAN4 7V 2fEH L, ¥4 (1997 4LLRTD
WY DOHFHIZBIT D 2-= hX T F ) — VDR (1995 FIZFE) BIZESWT,
R L /S— A NI RDH LK) D 2 = b ¥ ) — VRENHEE ST
W5, Kane(1993) 1%, 5 FEO TEMEFWE L 6 FHOKBANZSWT, MIE S I2E
BEFRJREE L. ChemCAN4 E7/LIZ LV Z 5 DALFEWEIZ OV THEE Sz BT PR L &
g Ue, ZofER, JE S AV REETIREM D 60%23, HEEMED 10 fFLINICINE D |
75%73 100 fE AU E - Tz, MENZ SV THERE S AU 7=ME— o B A4 (Yasuhara et al.,
1981) (2 LAuiE, HARDEGHANNCEIT D 2-T hF X ) — )LORRFEITHRA T 1200 pg/L
THY ., KEEWCEIT S ENEV LV 1 HEVMETH S,

KERHFD 2-= hF =y ) — Vs AR A M AT T HEIC OV T,
MHERTE R oo, AT 2 A FREOHE L, HIEAEMITKH T2 U 27 5D

ERLBRDEDTHD, 7 v bRV FOERMBHEZ ARG O R 2, [

AN 2 U 27 FHIICAE I L, BREEY X 73l Tid, T 6 ORFEFIMEL B
T, WHARHAEMFEH L CTENEV 238 L7,

LARMNZERE LR/ AR E R, TR TOREMEE B IZ W TIEFIT/ NS VME
Tholz, LIRS T, 2-= "X ¥ ) — )L HEAY)SORRAER A AW RITTHEIZ
ONWTET =2 DARITH L b DD, B E TR TE 27—, AT X T5 2-—
Lo & ) —=VOREY ZA7IZO50WT, fimaB8< I3zt THorLELLND,

1122 2-FaFfsxcs/—/L

-FuRFTTH ) — LI HONTIE — X DRI EFENE DA CBRBEY RS
Pl CTE o Tz,

12. tEROBLEED-OHOMEM TO5 S5 L (OMC) #EEIZ & 5 S hE TOFEM

22 A MFvZZ ) =) 22 hFR L )= BRXOENENDORRT AT /LIZ2DT
I, 1990 AF I LR EFEES (WHO) BREE AR ILHE (EHC) &/ 77 7 35T S LT 5 (IPCS,
1990), ZHLIAMZ, TOMC B & » THAT I liT7e vy,
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area under the curve

bioconcentration factor

Chemical Abstracts Service

Canadian Environmental Protection Act, 1999
confidence interval

Concise International Chemical Assessment
Dacument

maximum concentration
critical toxicity value
2-ethoxyacetic acid
2-ethoxyacetaldehyde

Estimation and Assessment of Substance
Exposure

median effective concentration
estimated exposure value

ethylene glycol propyl ether
Environmental Health Criteria

estimated no-effects value

Equilibrium Criterion

European Union

flame ionization detection

functional observational battery

gas chromatography

concentration hazardous to 5% of organisms
high-perfarmance liquid chromatography
high production volume

median inhibitory concentration
International Labour Organization

Inter-Qrganization Programme for the Sound
Management of Chemicals

International Programme on Chemical Safety
soil sorption coefficient

octanolfwater partition coefficient

median lethal concentration

median lethal dose
lowest-observed-adverse-effect level
lowest-observed-effect concentration

mean corpuscular haemoglobin

mean corpuscular hasmoglobin concentration
mean corpuscular volume
no-observed-adverse-effect concentration
no-observed-adverse-effect level
no-observed-effect concentration

Mational Pollutant Release Inventory (Canada)

Crganisation for Economic Co-operation and
Development

occupational exposure limit
odds ratio
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PBPK physiologically based pharmacokinetic APPENDIX 2—SOURCE DOCUMENTS

PIM Paison Information Monograph

ppm part per million

SD standard deviation 2-Ethoxyethanol

3l Systéme international d'unités (International Environment Canada & Health Canada (2002)
System of Units)

SIDS Screening Information Dataset Copies of the CEPA Priority Substances List assessment

SPIN Substances in Preparations in Nordic Countries report on 2-ethoxyethanol are available upon request from:

TWA, time-weighted average Inquiry Centre

UNEP United Nations Environmert Programme Enviranment Canada

USA United States of America 815t e bodemd Y

[ ultraviolet Gatineau, Quebec

WHO World Health Organization Canaca K1A OH3

or by e-mailing PSL.LSIP@ec gec.ca. The document may also be
downloaded online at http:/Aww, he-sc. ge. calewh-
semtialt_formatsihecs-sesc/pdfifpubs/contaminantsips|2-
lsp2/2_ethoxyethanoli2_ethoxyethanol-eng, pdf.

Unpublished supporting documentation, which presents
additional information, is available upon request from:

Existing Substances Branch
Erwironment Canada

14th Floor, Place Vincent Massey
351 5t. Joseph Boulevard
Gatineau, Quebec

Canada K14 0H3

ar

Existing Substances Division
Erwvironmental Health Centre
Health Canada

Tunney's Pasture

Address Locator 080 1C2
Ottawa, Ontario

Canada K1A0L2

Sections of the assessment report related to the
environmental assessment of 2-ethaxyethanol and the
environmental supporting document (Environmeant Canada,
1999) were prepared or reviewed by the members of the
Ervironmental Resource Group, established by Environment
Canada to support the environmental assassment:

D. Boersma, Environment Canada

R. Breton, Environment Canada

P. Cureton, Environment Canada

M. Davidson, Environment Canada

R. Desjardins, Environment Canada

L. Hamel, Union Carbide Canada Inc.

B. Lee, Environment Canada

5. Lewis, Chemical Manufacturers' Association
B, Sebastien, Environment Canada

K. Taylor, Environmert Canada (lead for the environmental
assessment)

Sections of the assessment report relevant to the environmental
assessment and the environmental supporting document
(Environment Canada, 1983) were also reviewed by C. Staples,
Assessment Technologies Inc.

Data relevant to assessment of population exposure and
potential effects on human health effects were identified on the
basis of a review prepared in 1995 by BIBRA Toxicology
International, as well as through literature searches (prior to
January 2000), the strategies for which are described below,
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The health-related sections of the assessment report and
the background supporting documentation were prepared by the
following staff of Health Canada:

K. Hughes
M.E. Meek
L. Turner

Comments on the adequacy of data coverage in the
sections of the supporting documentation related to health
effects were provided in a written review by J.B. Knaak,
Cuychem (retired).

The health-related sections of the assessment report were
reviewed and approved by the Healthy Environments and
Consumer Safety Branch Risk Management meeting of Health
Canada.

The entire assessment report was reviewed and approved
by the Environment Canada/Health Canada CEPA Management
Committee.

Search strategies employed for identification of relevant
data are as follows:

Environmental assessment

Data relevant to the assessment of whether 2-ethoxy-
ethanol is "toxic” to the environment under CEPA were identified
from existing review documents, published reference texts and
online searches, conducted between January and May 1998, of
the following databases: ASFA (Aquatic Sciences and Fisheries
Abstracts, Cambridge Scientific Abstracts; 1990-1996), BIOSIS
(Biosciences Information Services, 1980-1886), CAB
(Commaonwealth Agriculture Bureaux; 1980-1996), CESARS
{Chemical Evaluation Search and Retrieval System, Ontario
Ministry of the Environment and Michigan Department of Natural
Resources; 1896), CHRIS [Chemical Hazard Release
Infarmation System; 1984-1985), Current Contents (Institute for
Scientific Information; 1993 — 15 January 1996), ELIAS
(Environmental Library Integrated Automated System,
Enviranment Canada library, January 1996}, Envirdline (R.R.
Bowker Publishing Co.; November 1995 — June 1996),
Environmental Abstracts (1975 - February 19896), Environmental
Bibliography (Environmental Studies Institute, International
Academy at Santa Barbara; 1990-1898), GEOREF (Geo
Reference Information System, American Geological Institute;
1980-1896), HSDB (Hazardous Substances Data Bank, United
States National Library of Medicine; 1898), Life Sciences
(Cambridge Sciertific Abstracts; 1890-1886), NTIS (National
Technical Infarmation Service, United States Department of
Commerce; 1980-1886), Pollution Abstracts (Cambridge
Scientific Abstracts, United States National Library of Medicine;
1990-1996), POLTOX (Cambridge Scientific Abstracts, United
States National Library of Medicine; 1990-19495), RTECS
(Registry of Toxic Effects of Chemical Substances, United
States National Institute for Occupational Safety and Health,
1998), Toxine {United States National Library of Medicine,
1990-1996), TRIZ3 (Toxic Chemical Release Inventory, United
States Environmental Protection Agency, Office of Toxic
Substances; 1893), USEPA-ASTER (Assessment Tools for the
Evaluation of Risk, United States Environmental Protection
Agency; up to 21 December 1994), WASTEINFO (Waste
Management Information Bureau of the American Energy
Agency, 1973 — September 1995) and Water Resources
Abstracts (United States Geological Survey, United States
Department of the Interior, 1980-1896). Reveal Alert was used
to maintain an ongoing record of the current scientific literature
pertaining to the potential environmental effects of 2-
ethaxyethanol. Data obtained after 30 September 1989 were not
considered in this assessment unless they were critical data

received during a public review period 19 August — 18 October
2000.

In addition, a survey of Canadian industry was carried out
under the authority of section 16 of CEPA (Environment Canada,
1997a b). Targeted companies with commercial activities
involving more than 1000 kg of 2-ethoxyethanol were required to
supply information on uses, releases, environmental concentra-
tions, effects or other data that were available to them for 2-
ethoxyethanal,

Health assessment

In addition to studies included in the review prepared by
BIBRA Toxicology International, recent data were identified
through searching the following databases beginning in August
1996 using the chemical name or the CAS number for both 2-
ethoxyethanol and 2-ethoxyethyl acetate: Canadian Research
Index, DIALOG (CANCERLIT, Environmental Bibliography,
Waternet, Water Resources Abstracts, Erwiroline, CAB
Abstracts, Food Science and Technology Abstracts, Pollution
Abstracts and NTIS), Medline, Toxline Plus and TOXNET
[CCRIS [Chemical Carcinogenesis Research Information
System, United States National Cancer Institute], GENE-TOX
[Genetic Toxicology, United States Environmental Protection
Agency] and EMIC [Environmental Mutagen Information Center
database, Oak Ridge National Laboratory]). Data acquired as of
January 2000 were considered for inclusion in this draft.

As well as these databases, officials at the Product Safety
Bureau and Drugs Directorate of Health Canada, along with the
Pest Management Regulatory Agency, were contacted to abtain
information relevantto this assessment.

2-Propoxyethanol

Lundberg (1994)

The document Scientific basis for Swedish occupational
standards. XV, Consensus report for ethylene glycol mono-
propylether and its acetate was prepared by the Secretariat of
the Criteria Group for Occupational Standards in Sweden, with
P. Lundberg as the editor, and reviewed and approved by the
Criteria Group (G, Agrup, University of Lund; O. Axelson,
University of Linképing; S. Bergstrém, Swedish Trade Union
Confederation; C. Edling, University of Uppsala; F. Gamberale,
National Institute of Occupational Health; S, Grehn, Swedish
Metal Workers' Union; B. Holmberg, Swedish Confederation of
Professional Associations; J, Higberg, National Institute of
Occupational Health; G, Johanson, National Institute of Occu-
pational Health, B. Knave, National Institute of Occupational
Health; U. Lavenius, Swedish Factory Workers' Union; B.
Sjdgren, National Institute of Occupational Health; S. Skerfving,
University of Lund; J. Wahlberg, Mational Institute of Occupa-
tional Health; A. Wennberg, National Institute of Occupational
Health; O. Vesterberg, Mational Institute of Occupational Health).

In searching the literature, several databases were used,
such as RTECS, Taxling, Medline, CANCERLIT, NIQSHTIC and
Riskline. Also, information in existing criteria documents was
used, such as documents from WHO, the European Commis-
sion, United States National Institute for Occupational Safety
and Health, the Dutch Expert Committee for Occupational
Standards (DECOS) and the Nordic Expert Group,

A comprehensive literature search was conducted in
January 2004 by Toxicology Advice & Consulting Ltd in order to
identify critical data published since publication of the source
documents. Databases searched included:
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ChemIDpilus (The ChemlDplus system searches andor
identifies literature from a wide range of online databases
and databanks, including Agency for Toxic Substances and
Disease Registry [ATSDR), CANCERLIT, CCRIS, Develop-
mental and Reproductive Toxicology Database [DART)/
Environmental Teratology Information Center [ETIC),
GENE-TOX, HSDB, Integrated Risk Information System
[IRIS], Medline, Toxline Core, Taxling Special and Taxic
Substances Control Act Chemical Substances Inventory
[TSCA]).

INCHEM (The INCHEM database consolidates information
from a number of intergovernmental organizations,
including the Joint FAQAVHO Expert Committee on Food
Additives [JECFA] Evaluations and Monographs, the Joint
FAC/WWHO Meeting on Pesticide Residues [JMPR], the
International Agency for Research on Cancer [IARC],
Chemical Information System [CIS], EHCs and Screening
Infarmation Datasets [SIDS]).

RTECS

APPENDIX 3—CICAD PEER REVIEW

The draft CICADs on 2-ethoxyethanol and 2-propoxy-
ethanol (later combined into one CICAD) were sent for review to
institutions and organizations identified by IPCS after contact
with IPCS national Contact Points and Participating Institutions,
as well as to identified experts. An open invitation to participate
in the peer review process was also published on the IPCS web
site. Comments were received fram:

5. Anderson Lewis, American Chemistry Council, Arlingtan,
WA, USA

M. Baril, Institut de Recherche en Santé et en Sécurité du
Travail du Québec, Montreal, Quebec, Canada

R. Benson, United States Environmental Protection
Agency, Derver, CO, USA

R.S. Chhabra, National Institute for Environmental Health
Sciences, Research Triangle Park, NC, USA

I, Desi, Department of Public Health, Budapest, Hungary

L. Fishbein, Fairfax, WA, USA

E. Frantik, National Institute of Public Health, Prague,
Czech Republic

H. Gibb, Sciences International Inc., Alexandria, VA, USA

H. Greim, University of Munich, Munich, Germany

P. Harvay, National Industrial Chemicals Nofification and
Assessment Scheme, Sydney, Australia

R.F. Hertel, Federal Institute for Risk Assessment (BfR),
Berlin, Germany

I. Mangelsdorf, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

H. Nagy, National Institute for Occupational Safety and
Health, Cincinnati, OH, USA

I. Rabbani, Food and Drug Administration, College Park,
MD, USA

H. Savolainen, Ministry of Social Affairs & Health, Tampere,
Firland

E. Soderlund, Department of Chemical Toxicology,
Morwegian Institute of Public Health, Oslo, Norway

J. Btauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

M. H. Sweeney, United States Embassy, Hanoi, Viet Nam

K. Ziegler-Skylakakis, European Commission, Luxembourg
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APPENDIX 4—CICAD 12TH FINAL REVIEW
BOARD

Hanoi, Viet Nam
28 September — 1 October 2004

Members

Mr D.T. Bai, Centre of Environmental Frotection & Chemical
Safety, Institute of Industrial Chemistry, Hanaoi, Viet Nam

Dr R. Chhabra, National Institute of Environmental Health
Sciences, Research Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Centers for Disease Control and Prevention, Atlanta,
GA, USA

Dr 5. Dobson, Centre for Ecology & Hydrology, Monks Wood,
Abbats Ripton, Huntingdon, Cambridgeshire, United Kingdom

Dr G, Dura, National Institute of Environmental Health of Jozsef
Fador Public Health Centre, Budapest, Hungary

Ms C W, Fang, National Institute of Occupational Safety and
Health Malaysia, Selangor, Malaysia

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of S&o Paulo, Sao
Paulo, Brazil

Dr C.L. Geraci, Document Davelopment Branch, Centers for
Disease Control and Prevertion / National Institute for
Occupational Safety and Health, Cincinnati, OH, USA
Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment, Berlin,
Germany

Mr P. Howe, Centre for Ecology & Hydralogy, Monks Wood,
Abbots Ripton, Huntingdon, Cambridgeshire, United Kingdom

Dr S, Ishimitsu, Division of Safety Infarmation on Drug, Food and
Chemicals, National Institute of Health Sciences, Tokyo, Japan

Dr J. Kielhorn, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

Dr 8. Kunarattanapruke, Food & Drug Administration, Ministry of
Public Health, Monthaburi, Thailand

Dr Y. Liang, Department of Occupational Health, Fudan
University School of Public Health, Shanghai, China

Ms M.E. Meek, Existing Substances Division, Ervironmental
Health Directorate, Health Canada, Ottawa, Ontario, Canada

Mr F.K. Muchiri, Directorate of Occupational Health and Safety
Services, Nairobi, Kenya

Dr O, Sabzevari, Food and Drug Control Labs, Ministry of Health
& Medical Education, Tehran, Islamic Republic of Iran

Dr J. Stauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Mr P, Watts, Toxicology Advice & Consutting Ltd, Surrey, United
Kingdom

Ms D, Willcocks, National Industrial Chemicals Notification and
Assessment Scheme, Sydney, New South Wales, Australia

Dr K. Ziegler-Skylakakis, European Commission, Luxembourg

Secretariat

Dr A. Aitio, International Programme on Chemical Safety, World
Health Organization, Geneva, Switzerland
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APPENDIX 5—CICAD 13TH FINAL REVIEW
BOARD

Nagpur, India
31 October — 3 November 2005

Members

Dr T. Chakrabarti, National Environmental Engineering
Research Institute, Nagpur, India

Dr R. Chhabra, National Institute of Environmental Health
Sciences, Research Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Atlanta, GA, USA

Dr 5. Dobson, Centre for Ecology and Hydrology, Monks Wood,
Abbots Ripton, Huntingdon, Cambridgeshire, United Kingdom

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of Sao Paulo, S80
Paula, Brazil

Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment (BfR),
Berlin, Germany

Mr P. Howe, Centre for Ecology and Hydrology, Monks Wood,
United Kingdom

Ms K. Hughes, Health Canada, Ottawa, Ontario, Canada

Dr O, Kanungo, Directorate General of Health Services, New
Delhi, India

Dr J, Kielhorn, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

Dr G. Kong, Hanyang University, Seoul, Republic of Korea

Dr J. Rischer, Agency for Toxic Substances and Disease
Registry, Chamblee, GA, USA

Dr O. Sabzevari, Tehran University of Medical Sciences,
Tehran, Islamic Republic of Iran

Dr R. Sanaware, National Center far Environmental Assess-
ment, Environmental Protection Agency, Washington, DC, USA

Dr J, Stauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Ms D. Willcocks, National Industrial Chemicals Notification and
Assessment Scheme, Sydney, New South Wales, Australia

Dr Y. Zheng, National Institute for Occupational Health & Poisan
Caontral, Beijing, China

Dr K. Ziegler-Skylakakis, Secretariat of the Commission for the
Investigation of Health Hazards of Chemical Compaounds in the
Workplace Area (MAK Commission), Freising-Weihenstephan,
Germany

Observer
Mr P. Ashford, Resorcinol Task Force, Wotton-under-edge,
Gloucestershire, United Kingdam

Secretariat

Dr A, Aitio, International Programme on Chemical Safety, World
Health Organization, Geneva, Switzerland

Ms L. Onyon, International Programme on Chemical Safety,
Waorld Health Organization, Geneva, Switzerland

Mr M. Shibatsuji, International Frogramme on Chemical Safety,
World Health Organization, Geneva, Switzerland
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

ETHYLENE GLYCOL MONOETHYL ETHER ICSC: 0060
May 2003

CAS # 110-80-5 2-Ethoxyethanol

RTECS # KK8050000 Monoethyl glycol ether

UN # 171 Oitol

EC Annex 1Index# 603-012-00-X EGEE

EC/EINECS # 203-804-1 Cellosolve

C,H, 40, / CH,CH,OCH ,CH,OH
Molecular mass: 90.1

TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Flammable, NO open flames, NO Powder, alcohol-resistant foam, water
sparks, and NO smoking. | spray, carbon dioxide.

EXPLOSION Above 44°C explosive vapour/air Above 44°C use a closed | Incase of fire: keep drums, etc., cool by

mixtures may be formed. system, ventilation, and spraying with water.
aexplosion-proof electrical
equipment.
EXPOSURE AVOID EXPOSURE OF IN ALL CASES CONSULT A DOCTOR!
(PREGNANT) WOMEN!
STRICT HYGIENE!
Inhalation Cough. Drowsiness. Headache. Ventilation, local exhaust, | Fresh air, rest. Refer for medical attention.
Shortness of breath. Sore throat. of breathing protection.
Weakness. Unconsciousness.
Skin MAY BE ABSORBED! (Further see Protective gloves. Remove contaminated clothes. Rinse skin
Inhalation). Protective clothing. with plenty of water or shower. Refer for
medical attention.

Eyes Blurred vision. Redness. Pain. Face shield, or eye First rinse with plenty of water for several
protection in combination minutes (remove contact lenses if easily
with breathing protection. possible), then take to a doctor.

Ingestion Abdominal pain. Nausea. Yomiting. Do not eat, drink, or Rinse mouth. Do NOT induce vomiting.

(Further see Inhalation). smoke during work. Give one or two glasses of water to drink.
Refer for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Remaove all ignition sources. Collect leaking and spilled
liquid in sealable containers as far as possible. Wash away
remainder with plenty of water. (Extra personal protection: filter
respirator for organic gases and vapours.)

Airtight. Do not transport with food and feedstuffs.

EU Classification
Symbol: T
R: 60-61-10-20/21/22
S: 5345
MNote: E

UN Classification
UN Hazard Class: 3
UN Pack Group: [l

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-30GF1-11l
NFPA Code: H2;F 2, R0;

Fireproof. Separated from strong oxidants, food and feedstuffs.

Keep in the dark. Cool.

IPCS

International
Pragramme on =3

Chemical Safety \\[ n 0

UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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PART C. 2-Ethoxyethanol and 2-Propoxyethanol

ETHYLENE GLYCOL MONOETHYL ETHER

ICSC: 0060

IMPORTANT DATA

PHYSICAL STATE; APPEARANCE
COLOURLESS, OILY LIQUID , WITH CHARACTERISTIC ODOUR.

CHEMICAL DANGERS

The substance can form explosive peroxides. Reacts with strong
oxidants causing fire and explosion hazard. Attacks many plastics
and rubber.

OCCUPATIONAL EXPOSURE LIMITS

TLV: 5 ppm {as TWA), (skin), BElissued; (ACGIH 2008).

MAK: (sum of concentrations in air of ethylene glycol monoethyl ether
and its acetate) 2 ppm, 7.5 mg/im®; Peak imitation category: |1 (8); H;
Pregnancy risk group: B, (DFG 2009),

ROUTES OF EXPOSURE
The substance can be absorbed into the body by inhalation, through the
skin and by ingestion.

INHALATION RISK
A harmful contamination of the air can be reached rather quickly on
evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE

The substance is mildly irritating to the eyes and the respiratory tract.
The substance may cause effects on the central nervous system, blood,
bone marrow, kidneys and liver. Exposure at high levels may result in
unconsciousness. Medical observation is indicated.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE

The liquid defats the skin. The substance may have effects on the
blaodand bone marrow , resulting in anaemiaand lesions of blood cells.
May cause toxicity to human reproduction or development.

PHYSICAL

PROPERTIES

Bailing point: 135°C
Melting point: -70°C
Relative density (water = 1):

Solubility in water: miscible
Vapour pressure, kPa at 20°C: 0.5
Relative vapour density (air =1): 3.1

0.93

Relative density of the vapour/air-mixture at 20°C (air = 1): 1.00
Flash point: 44°C c.c.

Auto-ignition temperature: 235°C

Explosive imits, vol% in air.  (at 93°C) 1.7-15.6
Octanoliwater partition coefficient as log Pow: -0.540

ENVIRONMENTAL DATA

NOTES

Depending on the degree of exposure, periodic medical examination is indicated. The odour warning when the exposure limit value is exceeded
is insufficient. Check for peroxides prior to distillation; eliminate if found. Card has been partially updated in July 2009: see Occupational

Exposure Limits, Ingestion First Aid,

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the CEC nor the IPCS nor any

which might be made of this information

person acting on behalf of the CEC or the IPCS is responsible for the use

© IPCS, CEC 2005
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CICAD No. 67 Selected 2-Alkoxyethanols
PART C. 2-Ethoxyethanol and 2-Propoxyethanol

ETHYLENE GLYCOL MONOPROPYL ETHER ICSC: 0607
May 2003
CAS # 2807-30-9 Propylglycol
RTECS # KM2800000 2-Propoxyethanol
UN # 1993 Propyl cellosolve
EC Annex 1 Index# 603-095-00-2 CgH, 0,
EC/EINECS # 220-548-6 Molecular mass: 104.2
TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE
EXPOSURE SYMPTOMS FIGHTING
FIRE Flammable. NO open flames, NO Powder, alcohol-resistant foam, water
sparks, and NO smoking. | spray, carbon dioxide.
EXPLOSION Above 57°C explosive vapour/air Above 57°C use a closed In case of fire: keep drums, etc., cool by
mixtures may be formed. system, ventilation, and spraying with water.
explosion-proof electrical
equipment.
EXPOSURE PREVENT
GENERATION OF
MISTS!
Inhalation Cough. Sore throat. Ventilation, local exhaust, | Fresh air, rest.
or breathing protection.
Skin Redness. Dry skin. Protective gloves. Rinse skin with plenty of water or shower.
Eyes Redness. Pain. Safety goggles. First rinse with plenty of water for several
minutes (remove contact lenses if easily
possible), then take to a doctor.
Ingestion Do not eat, drink, or Rinse mouth. Give one of two glasses of
smoke during work, water to drink. Refer for medical attention,

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Collect leaking and spilled liquid in sealable containers
as far as possible. Wash away remainder with plenty of water.

Personal protection: fiter respirator for organic gases and vapours.,

EU Classification
Symbol: Xn
R: 21-36
5! (2-)26-36/37-46
UN Classification
UN Hazard Class: 3
UN Pack Group: I

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)}-30GF1-111.

Fireproof. Separated from strong oxidants.

IPCS

International
Pragramme on =3

Chemical Safety \\[ n 0

UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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CICAD No. 67 Selected 2-Alkoxyethanols

PART C. 2-Ethoxyethanol and 2-Propoxyethanol
ETHYLENE GLYCOL MONOPROPYL ETHER ICSC: 0607
IMPORTANT DATA
PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE

COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR,

CHEMICAL DANGERS
Reacts with strong oxidants.

OCCUPATIONAL EXPOSURE LIMITS

TLY not established.

MAK: 20 ppm, B6 mg/m?, H; Peak limitation category: I(2), Pregnancy
risk group: C; (DFG 2009).

The substance can be absorbed into the body by inhalation of its
vapour, through the skin and by ingestion.

INHALATION RISK
A harmful contamination of the air will be reached rather slowly on
evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE

The substance is severely irritating to the eyes, mildly to the skin, and
is irritating to the respiratory tract. The substance may cause effects on
the blood , resulting in lesions of blood cells,

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE
The liquid defats the skin.

PHYSICAL PROPERTIES
Bailing point: 149-152°C Flash point: 57°Ce.c.
Melting point: -90°C Explosive limits, vol% in air:  1.3-16
Relative density (water = 1): 091 Octanoliwater partition coefficient as log Pow: 0.08
Solubility in water: miscible
Wapour pressure, Pa at 25°C: 130
Relative vapour density (air =1): 3.6
ENVIRONMENTAL DATA
NOTES

EGnPE is also used as a name. The relation between odour and the occupational exposure limit cannot be indicated. Card has been partly

updated in October 2004. See sections Occupational Exposure Limits,
updated in July 2009: see Ingestion First Aid, Occupational Exposure L

EU classification, Emergency Response. Card has been partially
imits.

ADDITIONAL INFORMATION

LEGAL NOTICE
which might be made of this information

Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use

© IPCS, CEC 2005
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CICAD No. 67

Selected 2-Alkoxyethanols

PART C. 2-Ethoxyethanol and 2-Propoxyethanol

2-ETHOXYETHYL ACETATE ICSC: 0364
November 2003

CAS # 111159 Ethylene glycol monoethyl ether acetate

RTECS # KK8225000 2-Ethoxyethanol acetate

UN # 1172 Acetic acid, 2-ethoxyethyl ester

EC Annex 1Index# 607-037-00-7 Cellosolve acetate

EC/EINECS # 203-839-2 Ethyl glycol acetate

CgH, 0, / CH,COOCH ,CH,0CH CH,,
Molecular mass: 1322

TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Flammable, NO open flames, NO Powder, alcohol-resistant foam, water
sparks, and NO smoking. | spray, carbon dioxide.

EXPLOSION Above 51.1°C explosive vapour/air Above 51.1°C use a In case of fire: keep drums, etc., cool by

mixtures may be formed. closed system, spraying with water.
ventilation, and explosion-
proof electrical
equipment.
EXPOSURE AVOID ALL CONTACT!
Inhalation Dizziness. Drowsiness. Headache. ‘entilation, local exhaust, | Fresh air, rest. Refer for medical attention.
Unconsciousness. or breathing protection.
Skin MAY BE ABSORBED! Dry skin. (Further | Protective gloves. Remove contaminated clothes. Rinse skin
see Inhalation). Protective clothing. with plenty of water or shower. Refer for
medical attention.

Eyes Redness. Safety goggles, or eye First rinse with plenty of water for several
protection in combination | minutes (remove contact lenses if easily
with breathing protection. possible), then take to a doctor.

Ingestion Mausea. Vomiting. (Further see Da not eat, drink, or Rinse mouth. Do NOT induce vomiting.

Inhalation). smoke during work. Refer for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Remove all ignition sources. Collect leaking and spilled
liquid in sealable containers as far as possible. Absorb remaining
liquid in sand ar inert absorbent and remove to safe place. Do NOT
let this chemical enter the environment. {Extra personal protection:
filter respirator for organic gases and vapours,)

EU Classification
Symbol: T
R: 60-61-20/21/22
S: 5345
Mote: E

UN Classification
UN Hazard Class: 3
UM Pack Group: I

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-3051172
NFPA Code: H1; F2; R

Fireproof. Separated from strong oxidants, strong bases, strong acids.

Keep in the dark.

L et fioy (G
Programme on %@} (.""f} w m

Chemical Safety YWHOQ UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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CICAD No. 67 Selected 2-Alkoxyethanols

PART C. 2-Ethoxyethanol and 2-Propoxyethanol

2-ETHOXYETHYL ACETATE

ICSC: 0364

IMPORTANT DATA

PHYSICAL STATE; APPEARANCE
COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR,

CHEMICAL DANGERS
The substance can presumably form explosive peroxides. Reacts
with strong acids, strong bases, strong oxidants.

OCCUPATIONAL EXPOSURE LIMITS

TLV: 5 ppm, 27 mg/m?, as TWA,; (skin); BElissued (ACGIH 2005),
MAK: (Sum ethylene glycol monoethyl ether & its acetate); 2 ppm, 11
mgfm?; skin absorption (H); Peak limitation category, [I{8); Pregnancy
risk group: B; (DFG 2007).

ROUTES OF EXPOSURE
The substance can be absorbed into the body by inhalation of its
vapour, through the skin and by ingestion.

INHALATION RISK
A harmful contamination of the air will be reached rather slowly on
evaporation of this substance at 20°C.

EFFECTS OF SHORT-TERM EXPOSURE

The vapour is mildly irritating to the eyes. The substance may cause
effects onthe blood , resulting in lesions of blood cells and kidney
impairment at high levels. The substance may cause effects on the
central nervous system. Exposure far above the OEL may result in
unconsciousness.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE

The liquid defats the skin. The substance may have effects on the blood
. resulting in lesions of blood cells, anaemiaand kidney impairment. May
cause toxicity to human reproduction or development.

PHYSICAL PROPERTIES
Boiling point: 156°C Relative density of the vapour/air-mixture at 20°C (air = 1): 1.01)
Melting point: -62°C Flash point: 51.1°C c.c.
Relative density (water = 1): 0.7 (at 20°C) Auto-ignition temperature: 379°C
Solubility in water, g/100 ml at 20°C: 23 Explosive limits, vol% in air: 1.3-14
Vapour pressure, kPa at 20°C: 0,27 Octanoliwater partition coefficient aslog Pow: 0.24
Relative vapour density (air=1): 4.7
ENVIRONMENTAL DATA
The substance is harmful to aguatic organisms.
NOTES

Check for peroxides prior o distillation; eliminate if found. Card has been padially updated in January 2008: see Occupational Exposure Limits.

ADDITIONAL INFORMATION

LEGAL NOTICE

Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use
which might be made of this information

© IPCS, CEC 2005
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CICAD No. 67 Selected 2-Alkoxyethanols
PART D. 2-Butoxyethanol (Update)

PARTD. 2- kX3 ITH/—)L (KEThR)

1. =4

D 22T Ry ) — WY B EE LR AT SCE (CICAD) ', K [E 55 @2
A ERFZERT (NIOSH) 36 X OCKEBRELA E W E - R 50w < R T (ATSDR) 12 K » THERL S
NIV Ea2—IZHEDE 1998 FiCaR SN, Uz bEWIZET 510 CICAD ([EEML - E
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EThRIE. #[E D Toxicology Advice & Consulting Ltd fEIZ L W Bk &= THY . &
T HBREEIRE VS (CEPA) IZ KD < U B b F W E R s B O —# & L TR S 7= 32
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SRBRE~OFBEFMET 52 L THDH, 1999 £ 10 A OMS THER I TN T —X 1T,
JFEEHZBWTHEE SN TV D, 2003 FED 2 HIZ, W ONDF L TA VT —H_X—R %
W CTHREFER 72 TR R 24T, JREBHCHMAA EN -8 E R E 0 b RIcARSNZE
BB E RN 72 VAR L, FEish7oe 7 L E 2 —OMEE L OFRERIO AFIC
B9 2 1 %2 Appendix 2 12789, 2 CICAD OET Lt = —|ZB7 5 15# % Appendix 3
\ZR9, 2@ CICAD 1%, 2004 4£ 9 H 28 H~10 H 1 HITX M F 2D/ A TRES LT
kT2 522 (Final Review Board) 2336 TRt S, EEGHE & L TRKRB SNz, ZOK
BRFIEBEASREDOSNE % Appendix 4 (R T, ALEIZIE, 2-7 hxvx ¥/ — LB L
OFERE 2-7 ¥ = F LT AT WO, EHE b FWE 225 HE (IPCS) (2003, 2005a)
ko CTER Sz, EEMeEYER 2T — FACSC) b HEH SN T\ D (ZhEh
ICSC 0059, ICSC 0839) ,

-7 h¥v i ) — )V AL E S ZE Y — E R : Chemical Abstracts Service (CAS) Bk 75 :
111-76-2) 1%, DK T, KL< ORI L BT 5, REWE L THET LS L
TS STV,

-7 hxvxmH )=, A7 L— &k, BIRZMESBE, = A BE, = A, = ARE
Hl, 7T v 7 ZABEREOREHBRNCBIT DAL L TR EHINTWS, &Rk
KIRFREABEANIC BN THEH I TV A,

L ARSCETHEMA L TV ABHTEECISEED 2L, Appendix 1 D &,

2 |H CICAD (No. 10) DJE¥EF & 4D CICAD QR & Tl BEHEIC B\ THET OHEN S 5 28,
BB 5 1 (70 b TR 1 (PNEC) ORUE) MRS TH D Z L d, BEO® s v a i
Wi, A EO CICAD 1ERICER L, SET 22 TV,
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Bobipnr—2Iziks< &, fﬁﬁ%%f@ﬂ%ﬁa 1T, Kk pgm’® TRENLHEE &5, 2-
T X Z ) =~ RERMOMENREIL. Z2<0ohG. Zokaheatifanx
L TWHERIZRAS L <IIREBRINUIC L > TAL 5, FREICK T 525D 2-7
RSy ) — VBRI, R mgm® TEENLEE L D,

-7 hFx v & ) —iE, WA, BROBIOREREICLY, @ISR, 20
bW, £&LTT A a— i KkEBERST AT b RRUKFEBERICL O RES, 2-7
¥ 7E 77k R(BALD) ##C, FEMAHMED TH D 2-7 ¥ T HElE (BAA) 23
S5, OB bMERINLTND

-7 hX T H ) —iF, PEEOSMREEEA L, EIRCEE ARG 508, FEK
TEPEITEE S, 2-7 R ) — LR ORBIEY TH D BAAIZ L > ThlEEZ SN D+
BT MiEEETH D, Invitro RERIC I V. b MRMEKIE. T v FOFRIMER &
2-7 Fx T )= BAA IZ KD MAEINT 3 DR MENME S . 72, BAA OB R
UVEIMEH A AT 5 2 EDBRENTWD, 7y FTIE, BWIEHARBND LV b &ERE
IZHBWT, FARR, Blfs L OBE~OFEFEARBN D, BTk, ARESOFE A~
DA FEEHIZ, BEEENETIHETOABIEIN TV D, FEREW 2 H - REIRER
MO, ¥ T RITET DHD AMEDO TR (HEZ 3817 2 BT oD . P 3 2 OV el PR i oD
FHAERD LA, 20 ONIHEICRB T 2/ FRAFE S L < ITATHE ORBEOFAERD L5
DN OPHFONTEBY, 7y MZBIFDIREDPAEICONWTIZELL E B F AR WATA
(HElz3 1 5 RS L <IXEM ORI B EMIEO TR AR OM#E) 2 EF) BZE LT 5,
-7 h¥ v Z =D in vitro BREFEVERBR T, B LEERAELTEST, in
Vivo IZEB W TEAREMEIT R STV,

JEBIHRER 1 DORKRBRN LG ONTHD R NT —ZI2HKSL< & RO 2R (R
IR PR AR R~ DB )3, 2-7 hF vz ¥ ) —VIClgEBE Shize T v b T
ﬁ ZINTWD, 2L, B MZBWTZEDO L ) R ENREOLNDBHEREIL. 7 b

BITDRELD BIEH0ITE W, MARE (TC) &, (LEMITR R 2RME EAEE V.,
NV?V~7%E®MOK%ﬁ%T%&ka:5\%EW%K%LTllmyf&w5
BENE LN, =7 ZCBT HHIEOHERKICE LTS, 0.04 mgm® L0195 TC 23
ESNTWND,

AFEDORLZHD 2-7 h¥v =y ) — VRET, MECRTE ~OFBICE L CEH S
TC XY bR, Bz iE, ZEABEREICLD L, A D 2-7 hFv =k ) — LD
BIPERE 1T 8.4 pg/m’ TH Y . HKEIEMEIT 243 pgm’ THHEHRESENTWS, LarL, 2-7
F¥vxs ) — N EE0RRGOMBRATICRT 2BERIT, BEAT RSO O
T 28D T —=H IS TE 2D &, Bk TC % LEIS ATt H 5, <D
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NO— KR FRERHEL NS ORI L > TH 726 SN A EMMOENZELRPIREX, &7
M ER L THE LA, 62 mg/m’ 1245,

RICLRZEBE LIAREICES & BRI OEMIZRB T 2 KT O 2-7 FF =
B )= OHEEREIEE X, BAIC X > I THIER AR E (PNEC) & ERl>TLE 9,
2L, AFLELET =225 < 0 K BENRBEIC ZT, KAEEY~O BT
INEWZ EDIRBENTND, 2-7 h¥ v ) — )OO RKHEEMITE W=D, Z o1k
FWEOZEKHPICBIT HRERECHERE X, BREICERREEL 5250 TERW
EEZLND,

2. ME O ES X UHER - EFHEE

2-7 hx s )=V (CAS F75:111-76-2 ; CeH 40, 5 MXI3F 8 118.2) 1%, B4 T/ 7F
N a—)m—T RN LIE T F L LT e LENS, A7) a—m—F )L
AWM TH D, BT —FT LVREAETHEAOHERT, RKEMEITH 05 mgm® TH D
(Amoore & Hutala, 1983), 2-7 hFx o X J —/LiL, WIETKREL < OFMIRE & R4
Do 2-7 R¥v & ) — ORI 171°C, 20°C 1281 2K EIL 0.1 kPa, A7 &/ —)L
/KBRS (log Kow) 1% 0.83 TH D, ~2 U —E%KIE, 0.551 Parm’/mol L HH SN TIN5
(Assessment Tools for the Evaluation of Risk (ASTER), 1996), fhO#FEAY « {L2HIMEE 2D
WTIR, ACECHEEHE L EB b E 2 a0 — FiZiEis s h Tn g,

227 bRy )= OERIT. MTFDOLEBY THD,

o
H—(If—(lf—(li—(li—O—(ll—(ll—OH
HHHH H H

227 F¥ T ) — L DR (20°C, 101.3 pKa) TOEHUEE X, kD LB THS -
K& 1 ppm = 4.91 mg/m’ ; 1 mg/m® = 0.204 ppm,

L [EBEHAL R (Systéme international d’unités; SI) THIEN %2 & RT 2 AR EHERS (WHO) O J7#HI ¢
VN, CICAD #HEFHTiX, RRHFORUBMEEWDREEL T T SI AL TRRT D, RECHEEED SI
BAICRAR LEREIL, 2OEEFIATL, BKECIREHNAFEM TR LZEEIX, ZZITRLE
FHREE VT, RilRE 20°C, KUE% 101.3 kPa & {E L CERT 5, EHEFOA T 2 H1%
TET D,
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3. VAR Wb

REREIR O 2-7 Fx & ) — VARG TRT T DBRICIE, BE, VA7 a~v 7
77 4 —(GC) M. KA A Atk (FID), &7l (ECD) 72\ LITE &5 (MS) &AH
HEDETERAIND, ORGSO PAREA SN Z bbb, 2L DHHTED
ZENS BT B BRHHIRAE, 48 L BT 0.15 mg/m® CKREME)Z 24542 K (OSHA), 1990], 2

~10 L #EHT 0.01~0.02 mg CKE T #2226 /EMFIERT (NIOSH), 1994) 72 & ST o,
2ot GC—MS ZFIHT 2 & BHRAD 1504720 5~7 pg £ T L7 2% (Kennedy et
al., 1990) ,

FID, ECD & L <L MS Ml & MlAA b GC i, BLOEIMED L I3 b 7
LB EDEEmERAs n~ 27T 7 4 —HPLCO) LD, RPBIOME D 2-7 h %
L F )= AREDONRHIEY ThH D BAA ZATT 272 0OIZBA%E ST & W5 (Smallwood
et al., 1984, 1988; Groeseneken et al., 1986, 1989; Johanson et al., 1986, 1988; Rettenmeier et al.,
1993; Sakai et al., 1993, 1994; Corley et al., 1994), BAA O HEIX, 0.03~0.1 mg/L D#iPH
Thd, 7v M FOMIERFD 2-7 FF =/ —1LR BAA X, GC—MS FHE KL
TEHTAIEECTH V. Z OB, Mk 1g %720 16~18 ng TH 5 (Bormett et al., 1995) ,
NIOSH (1990) 1%, AFT —X 2t L. BAA OAEMFENE=4 1 7 ICHT HHE#H&AF
AR L7,

4. EFBLVREBEDRETR

-7 h¥ & ) —E, R E L TIIFEELZRY, BEIT, = F L odsh A FeT
FATN A=V ERGESETEET IR, =F Lo 7Y a— L ey 7 F Aok R
TE#ZT LI LTESZ & H TE S (Rowe & Wolf, 1982)

2-7 hx vz ) — ik, A7 L—REE RIRZERE, = AR, = A, = ARE
Al 77 v 7 AR EOREHEAIC fé%ﬁkbff<ﬁ%éﬂf“é@wfw%
Sax & Lewis, 1987; Stemmler et al., 1997) . & JBPLSHICF IE AN I T DA, HEEE 2-7
N TF AT AT NAEFEICBTAHBAEE LT HWLNTEY, £/, BREX, A
B 7 =%k, EIRIHA 27 D Fldks K OYERES TH W STV S (Leaf, 1985,
Stemmler et al., 1997; ATSDR, 1988), 1977 F-\ZK[E CTHIK ST\ =F B o 2-7
R & ) —VORERET, 28% Tholz, RA Y TITONLHETIE, HEAFNE)

BEHI, ET2-7 v =¥ ) — % 6%5 A LT (Plehn, 1990), THEHLHNIHE
JER DA T APEHIT D 2-7 "¥ vy ) — VREEIE, 1~30% (viv) O TH D & #H
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B XN TV S (Vincent et al., 1993; ATSDR, 1998), BEYA|, v =F 2 TR, ~=F 2Tk
Jei7e EOALBEA TIX, e 10% % TOREIED #E ST 5 (Health Canada, 1998a).
2-7 hX vy ) — IOKEMGIFI E LThEH SN TS CRERBERE T (USEPA),
1979), 1994 (21X, KET 176900 b ?d 2-7 hF o X J— LN EFES TV D CRE
BRE S Z B (ITC), 1996), [A U4AE, FRINIEFEAMN TIL. K 70000~90000 k> 2-7 k%
VIL )= )VEFEAT LN EA L W CREBEE S Z B2 (TC), 1994) (RN b7 T2
#E (ECTOC), 1995), B FHIZBIT D 2-7 h¥ v ¥ /— /L OEFERIT, 1995 41X 182.7
coTHYD, 1996 (21X 23.3 F 2 TdHh - 7= (Environment Canada, 1997a,b), 2002 &0 K[F
BUFDAEPERIL, 45400~227000 > DOFHTH Y | 2003 F0 I —r v \IBIT HAEESRE
1% 160000 k> T - 7= (OECD, 2005) ,

-7 h¥vx ) —ix, ZoEmEAE, INLH LIERAT MR H. KRS
ACRIZHH S 45 ATREMEAY & 5 (ATSDR, 1998; K [E [E 7% %= X EHAE (USNLM), 2002), 2-
Th¥vxmx )= EERR G 2RI OLEWE 2T D ATREMEN B B, Bkl
D LD RIBEAIRBEREEMIE, ThNE L& 2-7 bRy ) — a2 RKFICHET 5
ThbHH, TEEMNT —FITHGETE TOARV, ERVETES D 2-7 x4 /) —)L
D ESNAAREME G H D, 2-7 FFx =¥ 7 —d, BIRIROHLDNL T I ABEFREEGOMR
B BEFELS DT CHEREL L 72 Hi RO R KU TR STV % (ATSDR, 1998), K
[ D FRIRO LN T I A FEES° TEFEE IO L THIA DA D 7o kKRB o 2-7
¥ 7 — VR, 0.4 mg/L Ko 84 mg/L OHiPHIZ7= > T 7= (Beihoffer &
Ferguson, 1994), FA Y O HIAKD ZHBEAREH S OPERTITIE, 23 ug/m’® O 2-7 k%
A )= STz (Jay & Stiegliz, 1995), 717 Z b5 AFE# 4 (CCPA, 1997,
1999a,b) 1%, 1992~1998 FEDOHIHE, SEMHEIC IV KAFITKE SN &ix, A5 T 1~3
MNAHETHoTZEHRE LTS, CEPA IZHESWTHE ST —X Ik, »F-#7T
1% 1996 412 319 by d 2-7 b v ) — )L RRKFITHHENTEY . 63 hr2pERE
W& LTHM S, 6.5 Mo REDSICIAERLICTHRIES L, 2 FUPARRISHH ST
V% (Environment Canada, 1997b)

5. REDPTORE - 7% - ik

-7 hF¥FvmH ) —id, KRBT, ZRELTHELTWS EEZbRD, 2-7 b ¥
YL )= KT H D720 mIELAE 2 Z Y 0 (ATSDR, 1998), RIS
RREINRVWEEZDLN, B RaXi LT Vb e ORIGNNIE T D HEE R E A it
DL KREAHFERENIH 17 B <& 5 (USNLM, 2002), Tuazon et al.(1998) 1%, 2-7 L&
I H )N —LEREE T RS TE FeX L I3 L ERIST 5 &, X n-7
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FINT ATV, X 2-8 RexvoF /Lo A7)V, Fa/N)—)L X 3-t Kefxo7F
NI ATV, 1 FOEHMEBT=AT L, BLO 1 L EOE FaXxo bR = {tEwmn
INDEHRE LTS, Stemmler et al.(1997) 1%, 2-7 bF =& /) —/L, FElEA T A
TNBLO—BILEFREEOAERREEEWE ., 7 7 1 ORISR AL TS %
1To7z, BHONTEERCENT., X7 TNV ATV, X 2-8E RefxF v mF /LT AT
V., ThFTTERTATE R, B 3-bt Faxo7FLraoxririBlraeet o7
Fe RThY, VEARMIZ, 2-7uN-13-VFF YT THUEE 2-E Rk T
NVT ATV, XhE 2-t RaxT 7F L RT )0, TR T TE R, ME7eeELBlOy
TFNT VT b RCTHolo, Howard et al. (1991) (L. 2-7 F & J —/L O KT A
 328~328 KM THH LR L T D,

2-7 X&) =V DKRSOEEENE, K log Koy H, ~2 U —EHED B, KR D DR,
THEEA~DRE B L OEDRMEL, RBED TOWRFICEONTEERVEZ EOTHELT, 2-
ThXRT L PR REY T AL F L EMRBES RN LRI TV D f%
B W 1B FE RS (OECD), 1997), AWiRfefafuE, 2.5 L H i ST 5 (Syracuse Research
Corporation (SRC), 19887,

IR E N ST 5 &, IFRAKICBITS 2-7 hxv =¥/ — Lo EEdE. 1~4 8MH
OFFATH D L& 2 515 (Howard et al., 1991),

-7 hXLTH ) =D log Koy IEIZ/NE W20, HEFTOBEMEZ 20 EL< . KIEIC
HIF AR~ E BB 5 AlEerE A & 5 (OECD, 1997), Howard et al. (1991) 1%, FEBIMLACGRIC &
DIFRIVAESIRICIESNT, 2-7 FF =¥ ) — L OHTKIZE T 5 F8H 2 2~8 .,
TR TOREH A 1~4 BB EHER L TV D,

-7 "XV H ) —ViE, KABR BRI TR K 53 iR % 52 1T < <L Tl g AR 4y i %
%H%#w@mmmw%nsaﬁé%%%%igkgmmw®@* 1%, 5% (A8 E
72 LOGE) ~73% @ADL H 0 O%E) TH D, 10 HIE BOD OFEREIL. 57%~74%
Th b, BOD OHGREIL, H&AT, 20 HHTO 88%& M 4T\ 5% (USNLM, 2002),
IR TN D 2-7 ¥k ) — L DREICE L TIE, ENMREN R S B
ThoHEBEZLILD,

LUV D7 BT 4T NAEHNT, 2-7 hHRoxm & 7 — B3 R&, KR, BT
SNEBROBRETOSMATHISNTNWDS, BEAT A= DO AEITUTO LB TH
% 4T = 118 gimol ; ZZRE = 296 Pa' ; AK~DIEMRE = 63500 mg/L ; log Koy =

D o#&TIE. BERCHHSNAEETHY . U T AT 4 EFATHEMA SN, 2721, ICSC
0059 (IPCS, 2005a) Tl. 0.1kPa & W HfERE#HK SN TV S,
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0.84" ; ~> U —JEH = 0.551 Pam’/mol ; KT = 17 BRI ; A sy = 550 B
[ EEH ] = 550 WER] ; EE R = 1700 BefE, £ 7 U kiE, B E % 1000
kg/RffH] L ABE L TIT O TV DY, ZOBME THOMBIEITRENHD Z LT neEE 26
ND, 227 hFvx ) — R KK Sz i5a . P EHE (EQC) & 72 5 L~L T
THT 4 FT M KAUE K 66%03 KEFUT, K 20%205KRHIZ, £ L TR 14%05
BT A LICR D EEZOND, 227 bRV H ) —ABNKRHPITHH Sz
By O%EPKRIGFET D IR DEZxOND, LERICKHSNEZSLEICE. B
75%3 TEEFIZ, K 25% KB HICHFET HZ Lichdb eBEZLND,

6. REDDORELE FOREE
6.1 REPORE

-7 hFX VT H )= VDBRETREIZONVTOT =X, DTN LR TE TV,
HFZIZBNTEBS NI 1 AFOFETIE, K, BRNERIB ISR E, B R
BENHIEHOBERICBIT S 2-7 by ) — LOBRENENRABNLTWS, X
UAMD hay NEHE NS 35 4. S ANZRas TNy A4 —2 ZFEEXRIENS 6 4. T
NANR—=ZINDT RE hordb 9 43, Hh#E L LTEERICRRS L, £AZnol
NFZHDNWT, BAKRCEE, BNZER. AARB LOMEA NEDOZER DD, 24 KT
THE, RERHESNT, 2770, BWoRBHZOWTIE, 2-7 h¥o X ) — L DfE
Fr&AT > TRV, VRIS DN T, 50 3UEHP 34%00 5. BRI (0.84 pgm’) 282 %
BED 2-7 bRy ) — i S, JIE SRR IEEL 243 pgm® THY | F
P EE2T 84 pg/m’ Th o7, BINZERIZHOWTIL, 50 BB 66%70°3 5 2-7 h¥ s m & )
— AR E N, BeE s &SR L, ZREh 438 pgim’ & 27.5 pgm’ ThH o,
il 2 NDZEZIZ OV T, 50 BB 70%0 5 2-7 Rk v X ) — i a i, Tnb
DOWFEE, BHIRARM 5 275 pg/m® OHPHIZH Y FHI 31 pg/m’ Th-o72, 50 HOK
FAKREN DR, 2D 68%T2-7 hrv =¥ J — /U3 Sz BRHBRS 0.02 pg/l), %
O OWIEET, BMHIHBARM2 S 0.94 ug/L OFHIZH Y . V021 pg/L THo7=, Hk
[ZDOWTIE, 50 BB 56%0 5 2-7 oo/ — s S vz GRHBRSE 6.80 pg/L),
FNHOREIX, 73.8 ng/L £ T2V ¥ 6.46 pg/L T & - 7= (Conor Pacific, 1998) ,

1989~1995 £, B FF DAL Z ) A MDD 4 23 TEREL S =8B KREBI O s 51T,

L 2o log Kowlx, FEETHIHINIETHY, Y%7 T 2T AVTHERIN, 727201, ICSC
0059 (IPCS, 2005a) Tl, 0.83 LW HHENBEFH SN TV B,

2 -7 hFvF )= ARRBEENRD ST ETONR, BRNER, Hx NEDZER. fAKE X OE
OFREICIE. ZOVHBEORIHOZDI, TNLOREEZREBRO 2 50 1 SRE Lz,
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Z o PNCAEE 1 BEHE » FTOREERD 9~17%) T, BHRA (RS THRWN) &8
ZDWED 2-T hXv k7 — APt E iz, WEINREREIX 5.0 pg/L Thoiz
(o2 U FINERBET L X —4 (OMEE), 1996]), HEETiX, #eR — /UL & fhEL R
OREBNG, 2-7 FFXv =& ) — B BHEH SN TWD (BE&EIT STV (Castle et al.,
1977),

1990~1993 27T THAE SN T2 BREEZE KGR (R /3 — b BN, FafRK R CERIEL L 72 % O
EET)ICBIT D 2-7 MR H ) — VIR ORI, BRI ~100 ug/L O HiFH
(272> T % (Ciccioli et al., 1993, 1996; Daisey et al., 1994; Brinke, 1995; Shields et al.,
1996), B FXIZH T, BEVE TGO CHRE LICBREZESHA O 2-7 Fv =¥
J = IUZOWTIE, B EN 23 pg/L(2-7 bR = ) — LR S o kR
DIREZ ., RHBRO 250 1 RIS TH D EE L), REEEN 7.3 ng/l Tho L #H
HE T % (OMEE, 1994), K[E /4 v 4 v % —JN Valley of Drums ¥Tf% CHEH L 7= H1 Tk
O THOREF 1D, 23 ng/L D 2-7 " ¥ ¥ 7 — i & 172 (ATSDR, 1998),
FEH T 6 BER DS RAVATe AR (A A) OFEHZIZ, 1310 35 LT 5680 pg/L @ 2-7 k%
A )= EEN T (Yasuhara et al., 1981), TIEF 72 IIEEIZRB T 2 EEOFHIL,
MERE S AL TV R, KREOEEFEKLBRAKE CTlX, 2-7 b¥ =& 7 — /L OREEIL 100
ng/L Kiifi T - 7= (ATSDR, 1998)

ChemCAN4 (ver. 0.95)ET /WUALZFIH LT, 2-7 hF v ¥ /) — L OREEBRBERE N HH S
NTWD, ZOFET ML, YLFEWE O F X ICB T D BRENZEE 2 HEE T 5729012
I, LYV 7 H T IS HRET LV Ch D, CEPA ICEESWTHE ST
PEICLD L. BT FICBITLEFED 2-7 by ) — VHHHICET 2 #EE T, &b
KENSEZHDIE, 1996 EDOT VT 4 vz - aa 7, FrZUF, Xy 7o
gk R AR E T 5 319 b Th 5 (Environment Canada, 1997a), ZEMANZEE L CTEEE
REZHET 272012, TT/MEICEE L TX, 2ORENRA 2 U AINEEIC KR S
CREL, D0, 227 hFvxmH ) —/LICB LT ChemCAN4 &5 /UL EFT 5 ITHT-
0. Gk E LT 4% U A —EBARBARE (Ontario—Mixed Wood Plain) | 23534R 41
TV, 2-7 hFT ) — )VORE~OFAREIL 364 kg/lffl] T, BERKAHH S
nNob0 e Uiz, (WFHRANT =21, RO LBV THD 1 =118 g/mol ; ZKKUTE
=296 Pa'; K~DEME = 63500 mg/L ; log Koy = 0.847 ; ~> U —EH = 0.551 Pa:
m*/mol ; KA AR = 17 BERT 5 KA R0 = 550 MR 5 HHE 000 = 550 B ; iC
BRI = 1700 REE, BT U RIEL, B A 1000 kg/IREfH & ABE L CTITHIL TV B 23,

' oE&EEE, FEE T SNETHY, YK T H T A EFATHE SN, 72751, 1CSC
0059 (IPCS, 2005a) Ti. 0.1kPa & W HEAHEBH SN TV 5D,

2 Z? log Kowld, JFEEITHIHENTETHY, Y7 VT 4 ETATHHEHA IR, 72720, ICSC
0059 (IPCS, 2005a) Tl. 0.83 LW HENBERE SN TV 5,
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ZOWE THMEIRITHENHD Z L iThnWEEZ NS, F ¥ U F—RABKE DR
BERREICE LTI, MEMERE 169000 km®, K THEDIZHFER 43.8%, 2250 FHmE 2
km, SFEIKEE 20 m, PR HEEZRES 10 om, ZEHRERER] 171 B KAEFE IR 618 H .
BRETIRE 7.4°C & L7z, A v & UAMBEEICE TS 2-7 b= & ) — LV OBREERE I,
ChemCAN4 E7 /HLIZ LAUT (BENSRKUTKH SN EGE L), RO LBY THD :
KA 1.623 ng/m’ 5 AKH1 3.02 x 107 pg/L ; +-H8F 428 x 107 ng/g (FoiRE &), KEF 1.64
x 107 ng/lg (HitRE L), ChemCAN4 ©F /L%, HUIMAERO L RE 2 HEE 4 5720, i
VD OEBEORE X, TTVEHOCTHE LEREIVEL 2D ETRINDS,

RO ZBARIRFZ A (Conor Pacific, 1998) LIS Tk, (EEOBANZERF D 2-7 FF v
J VB L TE LN T — 1L, 1983~1984 4EIZHT TA # U 7ALE O FIE B
THREINTAEHIBET 2 b OIZBRLN TR Y, 4~7 BT TREL 7-BAZERHE 6
1 T, 8 g/l OIRED 2-7 hXx v =X — A0 STV % (De Bortoli et al.,
1986) ,

KED 25 MEaa BETERNXD 70 DA 7 4 AT, 1991 0 3~4 HIZEMNZEAR
B RE/ )P0 -7 bRz —ARHESH, KEEIE 33 pgm® Tho T
(Shields et al., 1996), 2-7 k¥ = ) —/LIZ[R o 7o M RIS STV A, %
AL A Y (VOCO) I 2R AT, # U T 0.5 ugm’ Th-o7-, Bz 3 0L T,
2-7 h¥ v K ) — VRN BRI OFREHZ W T, T OREE Z O R D
2450 1025 pg/m’) TH D LE L, B L7 EO KM EAERRE STV D, 50 D
BRIBEEEOFSTNOELNIZREID 24% T 2-7 by ¥ ) — LB S, &&E
fil1Z 33 pg/m’. LEEIL 0.1 pg/m’ THoT-, 9 #FTDT—F B Z—h bbb
B 44% TUHALA DB S, FElilE 16 pg/m’, SATEEEIT 0.2 pg/m® TH - 7=,
11 % FTOFTEE T B LNZRED 73% T 2-7 b v J — ARt S, fefl
1332 pg/m’, AT TEIEIE 1.0 pg/m’ T - 7= (Shields et al., 1996), A, ZHbDOA
7 4 AEVOEME TR L 72 70 HOSNKEHEI DIX, 2-7 hR v F 2 — VTR S e
MNoT,

1990 4% 6~9 HIKER U 7 4 /L =T LMDV > 7 T v 2 2iBHIKIZBWN T, 12 OA
TAAENNPEENETHEZRE L, 2-7 Moo ¥ 7 — VIRER, BHRA (2
ng/m’) Kiili~130 pg/m’ Th -7, FNPEEITHRE S TWRY, SEEAReE L, BN
ZERITONTIX 7.9 pg/m® THoM, —F, TNEDOBBOINDZELTIE 1.9 pgm’ TH
-7 (Daisey et al., 1994; Brinke, 1995), 7272 L. &&PT CRIS L7-3kEHL, BAZERIC
BT AHHEHEE, sUBHREUEONTEIZ O W T ORI EEHIE T A STz,

A KIS R ZE A (NIOSH, 1983) DIF#HRIZ L 5 & 1981~1983 D M K E D 55 H 5 T
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2-7 hR v ) —)VTHREE ST ATREME D & L U5 %, K 170 TN EH BT
Do FHBGOEKITICEM L 2-7 bR vy ) — VBT 57— 203, KEOGEFEE
FInbBEoTEY, ZRICL DL, BRI, KREDIREICOWTIX, EOEMRERIN
FH)T 34 mg/m’ Kl TH - 72 (NIOSH, 1990; ATSDR, 1998), /L2 227 U —HIjlZ
DY, 227 M ¥ VT X ) — L~ ORFRINE MR RIL, 5.4~26 mg/m’ OFFHT, FH
1% 17 mg/m® ThH o7z, FHRBEREIZOWVTIE, 7 227 U —2HIBIT T 33 mg/m’,
SV ALY — UMEFRIET T 13 mg/m® Tho7- 2 & b#A STV % (NIOSH, 1990;
ATSDR, 1998), #x ZRPEEFEDIEBICET AN SIE, ZRAHTD2-7 b ) —/b~
DR B D LT FEIEIZ OV T, FIRIZET 1.5~17.7 mg/m’, &3 T 3.4~93.6 mg/m’, &%
BIYE THT 0.2~1774 mg/m’® &9 FEENRE 5TV S (Veulemans et al., 1987), = A4 pE
TIHREEE O ABIRERE L, 0.5 mg/m’ Kiii~39 mg/m’ TH - 7= (Angerer et al., 1990;
Sohnlein et al., 1993), 2-7 b ¥ =¥ / — LG H R 2T 2B IES BT DA
Si. AR O KRN E AR EEIL L IOV T, 0.5 mg/m’® A ~36 mg/m® & W\ 9 R E
5L TV 5 (Vincent et al., 1993)

6.2 EFDOIREE

73%57“ BT ABREMIATO 2-7 FXov 2 ) —VREOT—XBAFTTETEY, £

*ﬁx%.@@eﬁaﬁ)?&ﬂifﬁék%z%ﬂéﬂ FNHOT—HE, ERE IO
%ﬁm%wuﬁgﬂfwéo%ﬂ%@Tﬁyi\EE%W%ﬁ@%EK%LTEﬁ§®W
WHIRIG & 70 B K S I EBET — X A RO TVH1DIC, SHICREMNRLD ER>TND
N, AFTEFERICED, ZNHOT—H TRINTWVD L9 REEIX, KRBT
BEXVEETHDLZ EBFFIIRENTND,

FTOD, BRUEOH DT — X PR IN TV D DEOBARIZOWNT, ZE I ieEE

CEDRERGE L TCWDINEEETHMRALE LT, £3, P —HEREREYSD)
®ﬁ%m@%%ﬁbt@wkno_h%wﬁﬁm@i\ﬁ%&fﬂ%ﬁ%%%ﬁﬁ_kw
THESINTWD KR, BNZER., EKIZOW T OB EE DR/ 725 — % (Conor
Pacific, 1998). B L, FRHBNC 6 BE T2 T X O—EERICEBIT HKE, WA,
— B PO EOEMEE A FLIC L THEH I TWD, ST FECHINR S 5720, A
IR O ROFEMEIIROA, ZoPEIR, —BERIZE > TOEL DBEBA GH
R RIS L B2 oD, EEOBRNERICOWVWTHE LS AR EOHA
D1 HOThbd, 77, W FXO—RERDIEFZITHOWT, HBIR K2 B &7 LM
—DOWETHLH D, ZOWEICBTDENELXDOEHREOT — 21X, EEOEEMEITK
WHDD, ZOFRELS THEENESHEFIA S L THE—FER I TWDHA Z YT TD/h
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KA (R OHRER L) 07— LFHEL TS, toEL I8 5, REE+
SIATONZFHE T, FEFTNOZERIZOWT, EBVEHBRENMGE LN TV, K&
REIZE SR> TV HE N, 2ERD O OHEEREEIEIZHOWTIL, FH K, & 3
cm/h (Corley et al., 1997) . WRFZIRFH % 21 W§fH/H (HealthCanada, 1998b), 2-7 b =X /
— LD RN & 27.5 pg/m’ (Conor Pacific,1998) . % A DA F MR HE % 19400
cm’ (Health Canada, 1998b). F#4J{AE % 70.9 kg(Health Canada, 1998b) & fHET 5 &, 047
ngkg RE/H EHERTHZENTE S, ZORBEREIL, 2-7 X ¥ ) — L&Y
JE 8.4 ug/m’ (Conor Pacific, 1998) TEHA T HZEKUC 1 Hdb7- v 3 BRefEIRE Shiz 54 DI
A (Table 1 — B ARE 0.2 pg/kg (AH/H) L BB LZF%ETH D,

Table 1: Estimated average intake of 2-butoxyethanol by six age groups in the general population.

Route of exposure Estimated average intake of 2-butoxyethanol by six age groups in the general
population {pg/kg body weight per day)
0—-6 months 6 months — 511 1219 20-59 years 60+ years
4 years years years

Ambient air 03 06 05 03 02 0.2
Indoor air (inhalation) 6.7 14 11 6.4 55 48
Drinking-water 0.02 0.01 0.01 =0.01 =0.01 =0.01
Subtotal 7.0 15 12 6.7 57 50

F=H YT T=ER/FLNTWNRNZD, 227 hF ¥ ) — VREBREICH D 25 /&5
DFHEREPRET D EILTERY, Lol ERERDH V| log Koy 28 0.83 LIEFITL |
EMRFEFRE DR EnD, BBICIEEGEENIISWEES X LN, FEE, WEN-{L%
BIMEE N D, B 2-7 h¥ v ) — L OEREBTRIT A E LB, Ly 2-7 K
oz )= NV OKFREFIEFITERNEFEIN TS, IHIZ, 7TV T ET ML
IRV ERAFEY COREZ TRIL T, RATICBT2B0ARLHRE T 5 L. ZOMHEIT,

IR IR NIC BN T, BNZERDD OFHTUARHERME LV 2 Hil /s b B %
bivd, HHERO 2-7 MR ) — K DBEICONTE, 20— +
BREBIR SN D BITHAC DN s BELTHLEVWEEZLND,

BEHDLT =200, —FRERD 227 by ¥ ) —L~DIRBEOIT L AL EIE, ZOE
W etk e T ERE R A EHAT2RICBIT 5, BABIORERIIZES EEZ LN
Do HTHEOFHYU THEAINTWA, ~=F 27 HRNIK, REAZRE 7 FHOWHEER,
-7 hFv =¥ ) —NEGATODAREERE WL O L L GRIRESNT) 1 HIid, ekdk
HUOEEE 938 mg/m’/HEfE D 2-7 ko= & ) — L3 & 7= (Cao, 1999; Zhu et al.,2001)

Veir AR 2 LB O BRNZESREN, JERT v o SN THIE LT EFIRERED S
B U7 a2 I LT, B A REEICE s T OGO THER ST
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V% (Cao, 1999; Zhu et al.,2001) , FEHER) 72 BNAFE, KD DL M (LM ERE L=
TR E/GDHTD) . BLOEEN R E RS2 EE LA, EHBMEEND 60
DETD 2.7 "XV F ) — NV OHEEPRIEIL, HT A2 ) —F—T0 2.8 mg/m’ 75
27 L —RIH 2 U —F—D 62 mg/m® DFIPAIZ 7= > T /= (Table 2),

Table 2 (21X, ZOXHIBRATVL—KI IV —F =N T A7V —F—% W\ THETHEE
TP Tnd 6 Y DIFEDEICAEL D, WMABIOBERIUZ LD 2-7 FFvoF ) —
NVOFERUZOWT, £20 1 A4 OHEEE GG L7z, T ORI FEITHADMEH]
TLHOT, BEOHEIL., ZOFMBEICRE L TfThbh /7 (WIFnIicLTh, FlzElc &
DAEL D, FIEDENRD D OEGARIZI T 2 FMBER OLBNL, BT RO AR K
HEBELRD L, NSV HDELEEZZHND), SREIGERHEERITITRGHTERBENLD
EEZOND, BUEH DT —F AW TEHEBN SN DS FEHEEMORELFEL NN T D728,
VA B ORI E 5 SOTFEZ AV THEIE L7z, Table 2 (0% U7z f JEWRIN EHEE
%, K, HEEM 2 W72 R E R IRE DRI A EIZ L TH Y | Guy & Potts(1993) D K, & log
Kow B L O T EOBGERN S| K EZ 0.0014 cm/h EHEE L TW5D, ZOFIEIX, REHEZE
REHFIRIBICET 5 E TOREMN, T /b SN T SAEEORRRERERE & 23T B TV 22
EVOER 2-T Ry F ) — L ORERIMUZEAT 2 BUEH D HIE T — X I2BIT Dl
OBLEIND, WU THL L BN, 20 K, #EEMIZ, ELEY M2 2-7 hx ¥
J = VERIRIZ R RO R S 7 invivo RUBRICE S < K, F2HIiE (Johanson & Fernstrom, 1988) &
[FHTCToH V. KE EPA(1992) N RE L7oEEUME 2-— Mm% ) — /L TOREAIER
HEEE & HE_TH 5 ELUNDOEICINE > T D, FRx e FIEIC Ko TEM U7z BRI
ERIT, EOHRELRVEMLTEY . 20OEFET ML LIZEANZL > T 9~32 5T
ol

WAIZED 1 HYE720 o EREBIE (BEEICL D b 02O EBIE) X, HHER
VERERFRIC O HIREE Lo b D & L, SRy SR, TERAESE W0 2 O AR MER R FE |
R 7R AR EZRE LizE, A7 L—=AH 2 U —7F—7T0.074~0.186 mg/kg 1K/
H., A7 L —RAHF 27 J—F—T 0.004~0.006 mg/kg K&E/H & 7%, (LLEOHEEMEIL,
AT L—HIK L LTAE CTFERBL I ERF IR A SN2V O & L, HRIEEROFRE
ZEEPIZBT DERIRETO 2-7 b =¥ /) — L OBIMRAREIZ OV T, B Z2TER
W LTV S BRICEBUA £ 5 & CHERIY K &) IR TR D 20 EBE L TEH L

VS onFEEE, 1) K, FRMEZ AV IEEFIRRE OV 5 2)FE R FEHIE ; 3) K, FHEIE A 7 E w R e
DI 5 4) K, HEEME 2 I 72 IEE FARRBOUTEL 5 36 KO 5)HEMED & D 100% WL Th 5,

TIELHO 3 OOFE—Tbb 1) K, EEMEZ AW IEEFIREOITEL ; 2)5E EIERME ; 3) K, EHlE%
JAWTZEHFIRRE DU —IF, 5%B L 10%D 2-7 hFT =X ) — A EZTLE Y bOREICE®BA L
7z in vivo Xk (Johanson & Fernstrdm, 1988) T? K, ZEHIfE 0.012 covh IZESNTWD A, IEH2EHK
<, AR UGERERE, BT UL LPRSH L 0 ISR OBENMEEICE W & HERIEOHE T
WIS WFEEE X DL,
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TWAHZEIZHE,) 2O X5 RIEEMTONTWAERIZIE, £HDFOF DA
ESH, K #EEE 0.0014 cm/h Z2 AV, FEEFREBOEBVZEMN T2 &, A7 L—=H
27 Y —F—"7T 0.045~0.132 mg/kg KE/H, 7 A2 J—7F—7T 0.007~0.013 mgkg K5/
AD 2-7 hFxv & ) — ), SHICRERIICE YRV IAENDATREERH D, LIzn
ST, U EOHEEMIZES &, 22T hv =¥ ) —VEFFEHAMEFEHA L THHED
WAL O AT L CTlE, MAB L OB EER2HE 2R LTS EE
bbb,

Table 2: Estimates of exposure to 2-butoxyethanol through inhalation and dermal uptake from use of household cleaning

products.
Product Taskno.  Concentration of 2-  Average Average Estimated exposure Estimated exposure
identification butoxyethanol task task per event (mg/task) (mg'kg body weight
duration frequency per day)
In In room (htask) (tasks/day) Dermal Intake by Dermal Intake by
product air uptake inhalation uptake inhalation
(mg/em®  (mg/m?)
Spray cleaner 1 372 62 0.87 0.0329 36.4 701 0.7 0.032
# 2 0.42 0.1316 253 338 0047 0063
3 0.57 0.0658 295 459 0.027 0.043
4 0.32 01316 221 258 0.041 0.048
14 all four tasks - - 0.132 0.186
Spray cleaner 1 128 25 0.87 0.0329 125 283 0.006 0.013
#2 2 0.42 0.1316 8.7 136 0.016 0.025
3 057 D.0658 101 18.5 0.009 0.7
4 0.32 01316 [E:] 104 0.014 0.019
14 all four tasks - - 0.045 0.074
Glass cleaner L] 87 47 212 0.0109 148 13.0 0.002 0.002
# 6 0.40 0.1316 5.8 24 0.011 0.004
56 both tasks - - 0.013 0.006
Glass cleaner ] 50 28 212 0.0109 85 77 0.001 0.001
#2 & 0.40 0.1316 33 15 0006 0003
56 both tasks - - 0.007 0.004

HEFRGEHEZNLTO 2-7 XX ) — L ~DIFEEREIZOWV T, T ZREEE
ﬁﬁbk@ﬁ@%%@?%@ﬁ@zowf®éﬁm1#%ﬁéhf“ i E T, o
BRI 258 ICbBENEEBLI I LICHETOILERD L, HEFRMICK

He NOBEFEOFEHPBNZOWTIE, THRTIXIFE & A ETERPMER TE 7)o 72, Norbick
5(1995, 1996) 12 LD &, AV =—T v OEFEBREEFICONT, HEHER 7250 T TK
PEREL 2T DB OEER TAANCBA SN D LR ERELZLE Z A, T 59
pg/m’ (e RAE 730 pg/m’) O 2-7 hF o & ) —ANEENT W, d—A FT U T OER
T 1%D 2-7 v ¥ )=V a AT 5 RIKZEH L TWaiEim Rl on T, FEERIC
WA D 22K & AR X IR D Z2 80 BB 2846 L7228, MHITRA R CTh - 72
(FT72Ppb, TNEN 3.4 mg/m’ KiifiE L 1.0 mg/m® Kiifi) (NICNAS, 1996), 7T > ZAD %
T4 AENLVOBRREEETETIE, 09%H 50T 98%IRED 2-7 FF v X ) — )L EET A
T WA EEH LT A BROBRFERE L, 1.5 mg/m’ Kiifi~3.4 mg/m’ T - 7~ (Vincent et
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al., 1993),

7. ERBME KLV E FTOERRENE - RFOLLEK

BB LU F CORBER (AFT—ZOREET v FEHWERBROLD) LD L,
-7 h¥ v ) —VIERA - RO - BRRERICAE SIS 415 (Jonsson & Steen,
1978), REWIVIEETHLLEZOND, BHROEELZTLH b0 L Bbi, #lzIX,
KL, BEWIN NG 35 EE 25405 (Johanson & Fernstrom, 1988; Wilkinson &
Williams, 2002).,

-7 h¥ v )= VFFEITT NV a—ABKREER E T LT B RBKRERBERIC LR
. FERBIMTHD 2-7 FX 7 7Tk F(BALD) B LY 2-7 k3 S FEfE (BAA)
AL X115 (Ghanayem et al., 1987a; Medinsky et al., 1990), 2-7 h ¥ X J — LKA
BETRHMEICERESNEERIZIE, 2P ANhRAERE CH 5, MoRKIZIZ, =F L
U a—~D O-FT Tkt 2-7 hFZ v & S — D7V T a AR A
7233 %5 (Medinsky et al., 1990), Medinsky et al.(1990) DFRER TI%, KIEED 2-7 FF =X
J = IVERASOBEBEORRIL, MWHMRED BAA BXO=F L7 ) a—An3Goi ;
2-7 hXVITH )= A~ DOERERE T, 2-7 MR ) — T a CBEEED
RERE 2D, ZHEEE L BRI BT VX AR R Lz L E2 bR
%, B FORBRTIE, REMELT2-T v =X ) —LOT7 I JBIAEGKRTHS N-7
T BFNATIE IO STV D (Rettenmeier etal., 1993)

WE . 2-7 xR Z ) — LD BAA ~OMREHHT, BOERE £ T, BREFERE & — R
R D, HHRBRICBNT, WARE ST v oIk - i - I - RO 2-7 b %
B ) =& BAA BOTENTWD, MEHRE TR &, BAA & 227 FFZixmy )
— VORNEIREIZHELL L TV e, WMASNTZ 2-7 FFT = H /) —L D 64%ITJRIC BAA &
L CHEIE S F1, BAA O JRPEMGEEE 13 &7 T & - 7= (Johanson, 1994) ,

b RS 100 mg/m® D 2-7 M XL F ) — L OW AR A 2 BRI 5 &L 1~2 BERELL
PIZ IR EEZY 7.4 pmol/L TEFIRBIZ/AR D | IREE 2~4 RFZRICIImE S hi o7,
R ICEHNL 40 3 TH o7z, 2-7 bF T H ) — LREBUARD 0.03%AKTH N RELD
FEIRICHEI S 7223, BAA & L CTIE 17%~55%23 JRIZHEE X 4172 (Johanson et al., 1986),
FEEIC, ETIRVIAENTZ 2-7 b & /) —)LiE, 3 BEHEICIR~D BAA HE&E 2 i
RETpo e BITWAEN 272 &0 | SFEEHNE 3.1 K Th o7, BAA O RFEIR kM &
1%, BUARED 2.5~39%|Z4H24 L 7= (Johanson et al., 1988)
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2-7 R TIL = ONTIE, LTz PBPK 7AW OIS TND
(Johanson et al., 1986; Johanson & Boman, 1991; Shyr et al., 1993; Corley et al., 1994; Lee et
al.,1998), Corley et al.(1994) DE7 /L TlL, BWIZFT 5 IEmMEMH & TOEY BB T EE
TP SN D0, WIEUGSHAE & 5 HETIFR~D BAA PRtEBRIZEES b, =
x, BEMck2EE2007=, ZOFET NV (Corleyetal, 1994) 1255 &, 2HIEFE O
DL BUA BITHEDK 21% Th 5 Z & 3R S 17273, Johanson & Boman (1991) DE 7
LTI T5% THDHZ EMRBINTND, S HICE MIOWTRHHIZEIT D8RI JAZ:
DR TNDD, 2-7 X H ) —VEAFHED PG ~D BRI X 50 AT
DUV TIIMRF STV 7220 (Corley et al., 1997)

Jones et al.(2003) [%, b MEFEE THIEZIT-THBY, 2-7 bF ¥ ) — LK ~DORGE
(250 mg/m’® T 2 W) TORA IR \@&Wg®ﬁlm@£wﬁétw5ﬁ%%ﬁf
W5, ZOMEIE, EE - TEREEZE LGS (SEEBOEEELEH. MERZE) I
39%IZ BH- LT,

-7 "X K ) — T D MRS ITFEERS TOEERH V| BIfEE THRER L
e TR OBURREMHEITT v FThHD, RKIERARRTIZ, 7y FBXO~ v 20K
IRT A= BITEARDGRD BT (NTP, 2000) . ~ 7 AXEERMERZMOIEREZZEL, 7> b
TIERERMEEMABIZE SN, Ty b, vUREL, HED] iﬁ N 2-T R¥LTH ) =D
MRS LW MEZ R Le (B2 v a v 8 BIR), T—Z 06, BAA MR OZEAL
®ﬁﬁ?%é_k#m@éhfwéom@ﬂ@_kw1&5ME@%%@%iJMA@E
W%iU&UT?VX@#kEﬁﬁW%%@ RFLTWD, v TADFNRT >y hED BAA
DM 27 VT T v ZHERL D D IBERFE A LR U CHHPEHIERE O % HIA B AN
émot®Meum1%®oﬁ%_\7yh®%ﬁi\m¢m%@BAA7)77/xﬁm
LV IELS (Dill et al., 1998), & HIZ, 2-7 FFv =¥/ —/L D BAA RHZBE 5T /7 v
a— )UK FBEERE OWEMEIL, HEX Y ED 523 & o 72 (Aasmoe et al., 1998), F 7=
Ghanayem et al.(1987b)1%, 2-7 hF L =& ) — L ~DOEVEREZEIC L DB MAEHIZ DN T,
Eh 7y PRIV BEZERENEWVWIFTRZGTEY . 2, HFT7 v MIBW TR
MORFPPEHIEEN LY @ & S LTS,

INHDOET ML, B ML Ty FOFMIROTTA 2-7 FFd =& 7 —/)LD BAA G
RN BN EWV D | in vitro TH L2 BB A AL HILTUW e, & M DOSE
Z ORBITIEF IR & T L fiafn L7z (Green et al., 1996) ,

Green et al.(2002) 1%, 7 v b~ RIZBWT, HD 2-7 hF v =¥ 7 — VAHHE 2 LLig
L7z, 2-7 bFvmH 7 — LT in vitro T, v~V A& Ty FORIERBIOIRE CT7/La—
JIVIRAKFEEZ IZ L v RBT S, ERR L7 BALD 1%, 7T b RBIASFEREEZIC LY &5EFEIC
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BAA ~Y sz, Ty v U ATET LV a— Vi KEFRIEEOMANEHE T, K
EREEHETT v RO~ T 2D EK 1 HE»- T,

TRV, 2-T7 MR H ) — LV OEEH SR TH HEFE 2-7 FX =TT R
FTIUE, EROFEEALOMBE TE=RT T —FIZ L > THSLMITNAKSR S, 2-7 hF
T )=V EL D LB X HiD (Johanson, 1988), L 72285 TA CICAD (Zik, FEfg 2-7
T ZFNTZ AT INZOWNWTDERMET —FH, AFTEX72H DI HOWTIRINE LT,

8. EERFIES LUV in vitro RBRADEE
8.1 EHORE

%D 2T "x v ) VAEEERBICI D BRxh@BipfEicRB VT, B RO,
REBRFEICL D LCs ° LDsy NRESNTWD, 2-7 FF v =X ) — O A LCs 1%,
2400 mg/m’ (HEZ ~ ~. 4 BEfE) . 2200 mg/m’ (EZ ~ b, 4 K. 3400 mg/m’ (=7 A, 7
MEED) . > 3200 mg/m’ (BT b, 1K) EHE SN TV A, O LDsg X, 7 v b 2500
mg/kg KE, ~ 7 X 1400 mg/kg (KE, E/LE v b 1200 mg/kg ARE, 7 F 320 mg/kg AREH
ThoTo, B LDsolE, 7 ¥ 404~502 mg/kg (KE, E/LE > b 2000 mgkg KETH >
7o 7 b, TR, E/EY MDY LCsg TOWAIRFES LDsy TOMRAREELZITDH L&,
hARIEEN ORI BN, ATEIE. AR, BIRAE K. BERE~ o miEirE . ~E s e
B R, MEIRZE, O o M3 U7z (Werner et al., 1943a; Carpenter et al., 1956; Dodd et al.,
1983; Gingell et al., 1997), 299 mg/m® DYEFED 2-7 FF L& J — )L~ 4 IR ABREE|Z
L0 MEZ v b THRIMER DR M55 73 JTUEE L 72 (Carpenter et al., 1956) .

Ghanayem et al. (1987b)IC L2 &, T MIEBITD 2-7 bX ¥ /) — L MG ME X F kb
IRIFET, B0 DNBEZENE N ERNboTz, 185 OB TIZ, 0. 125, 500 mg/kg
KED 2-7 bx vy ) —%&, Hlin(4~5 ) & (9~13 i) 1 F344 7 > MR
N5 L7z, 125 mgkeg REHGOHEE, T v MIBE R MIREEILRD b o
P, BT v MITIERIER, ~~ ~27 Vv b, ~NETRECOHIEOHERBA (P <
0.05), IMIENFEE~T 7 0 EEOEMN (P <0.05) NRD BN, 2-7 hEx vl ) — Lk E
24 WEEZICEBERD T » MMTOWTIT o 7o BRRRAT L Cid, IFds L OV A & - Wik
FHEDOEANRBO BTz, T 6 OIRFEMARFRIZLIZ OV T, BRiE 48 RFRIZ I~
T BRI IS L OB R ST e, TRERIRIMER DB, MBEERE~E 7 0 © U RE D
R ~NErEUROETIS, EELRSMRELME AP S Téh -7, Ghanayem et
al.(1987b) 12 LB &, 2-7 F¥ vy /) — VICEEI N7 v MBI 22akE i Tik, R
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MEE, ~E7 v RE, ~~ b7 Uy MEIZOWT, K - JHEEKFHEORBD RS
o FRFRMERAEITIZ L A EHDWITES B LRh o7z, BINEER Tl K55y
Prick v, ~= F27 Uy Ma & EHRMERFFE OB » HEELAAEO MR S iz, LA
DT —%75 . Ghanayem et al. (1990) 1%, 2-7 F ¥ ¥ J — /L3 aRIMER D ERRAVIEIE 2
Sl L, @i~ &E< St Lz,

Ghanayem et al.(1992) 1%, MHMEFEELH D720, FERKREHT v ML (Z BRI
Lt?ykm\nsikmzmmygwi@z7b#vz&/~»%ﬁ@&5bf\mm
FHINTG A—=Z T LT, BRIL/EIE T v MIERREHZ v bRV 2-7 bRz F )
— VST DI DR o 7o, BRI 7 > R OFRIMERIL, in vitro T?O BAA L DA
VX aN—T g AIBWT, EBRREHNT v b XIS ENKD o> 72, Ghanayem et al.
(1992) 1T, FFAEBRRICIE SN2 WVARILERITHWRMER L Y & BAA 12X 5 @D
e Lz, 2-7 b v = ) — L ~ORMBEROBRIZIL, B TOMENRECHED &
BEZ DN, ZOMFIIEZ L HWIRMERD 73 BAA (2R 2EZEN RV Z & ICB
R4 2 LB HND, HIEIOREBERIZZ O HVARMERDEM L, Z OREZIEIMENE W
ARMERE B EHDDH Z & T, MPESA U D ATREMER H 2,

M7 > MIEL VS, 227 hXo & ) — L ~DORTIC L LB L, RN E W &
FHID, 250 mg/kg (R ZGEMHIRE OG5 iz F344 7 v b Tl BEX 0 D HF Ao
FEAET R MERDZE LS B3 7 5 RN EIZE S 172 (Ghanayem et al., 2000),

DY XE 2-T hXTIH ) — VTR S BT L 2 A, BN BlES S 7z (Carpenteret
al,, 1956), 2-7 h¥ =¥ / — L5k (0.48~0.64 mL/kg 14@) 24 REfIRER S E /- v
ZHEBLIZEZ A, BiBD S oifl, ~E7m EUR, MHIEOMRE, RO FRM1AFEBD 5
7= (Carpenter et al., 1956) ,

M7 >~ FREORIBERIC 2-7 hF =& —/1 (200, 260, 320, 375, 500 mg/kg {AHE) %
BATT 5 &, RIRAREZRLS SR TR~ P2 CEYRIMERS BN, Rk X
ONEZBEUEOK T, ~EZ bV R)BRO LN, L L, B HERIGRR
TR BT AT, BRERIOEMEZ RIS &b & A DN D EMFNEHC, 5
HEOBME R D72 (n=3) 2 ENRKTH D & B 2 b/ (Bartnik et al., 1987)

8.2 RHE K UREE

-7 X & ) — VTR IR 2R T, U XOIRIZ 2-7 b & ) — L (&
R ZHFET 5L, fEoFMPB X OV PO EERIRFNEER Z3 < 2 Li=n
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(von Oettingen & Jirouche, 1931), 30%35 K OY 70%iK CORIFAMEILH %L T - 7= (Kennah
etal., 1989), VY FORFIZ 2-7 h¥ vy ) —V % 4 WA T 5 &, BEORIEEH
NS, R 2 R 5 & BE(L L7 (Tyler, 1984), 2-7 hF v X /J—/LiZ R L
— RIETHE O BF R 3 S 17z (Zissu, 1995)

2-7 hF¥v=HZ ) —)uiE, EAEY MZBWT, REBMEZSI & Z 722 5 72 (Unilever,
1989; Zissu, 1995) ,

8.3 HHIRE

BREH 30~35 HRD 2-7 h¥ v ¥ ) — L ~DKERAEEIZLY. T v (270~1600
mg/m’) . A X (1000~1900 mg/m’) ¥ L TH /1 (1030 mg/m’) T, Mgz (2% E ss T
H, ~Fra e, RMEREGED) 235588 5 17z (Werner et al., 1943b; Carpenter et al.,
1956), UHXTH, HifE 2-7 FF L TF )L XTI 2600 mg/m’ Q-7 FF K ) —)L
2000 mg/m’® (ZFHY) OFLE T 30 HEIRE T 5 &, ~T 2 1 B U RO#E & B o E kT
b3 BIE2 S U7z (Truhaut et al., 1979)

Dodd et al.(1983) %, MERED Fischer 344 5 » F %, 0, 100, 420, 1200 mg/m’ DFEED 2-
T hRTZ )=~ 1 H 6 KEIT 9 HHEREE L2 (5 BFEREER. 2 AFIRIE L,
WNT 4 B REEREE) . MEMEE B 1200 mg/m® BET. RMERE (P < 0.001), ~EZ b
il (P < 0.001) . FEIRIMERNE 7 1 R (P < 0.01) 2MAEISHAD L, SRR ILEREE T,
ARARMER, HRARMER (T s P < 0.000) SAREICHIIN L, BRE 14 B, RLERD
IRT A—=F XN 0 OEIEE R LIS, HECIE, JRMEREL (P < 0.01), IR M EREH (P <
0.001), FEFRIMER~T 7 0 B (P < 0.001) T, KR E L THBREL ORI EE
INB BT, 420 mg/m® D 2-7 PR TH ) —)L~DIRFEIZ LY, MEHEIC VLT, RIMER
WRIA—ZICHABEENEETIERVEENRBO LN, ZOREBRTO NOAEC 1% 100
mg/m® T 5,

Tyl et al.(1984) (X, & & b EFHAE~DREL N T 72O SRR T, ER L7
Fischer 344 7 v b (36 T /#£) 3 L O New Zealand >0 74 (24 )L /Ff) &2, 2-7 hF o=
% 7 —(0, 120, 250, 490, 980 mg/m’) 2 1 H 6 B>, T v MIMEERE 6~15 H, v
FIIAEHR 6~18 HICHRE SH7-, 7 v b Tk, 250 mg/m’ BEO MKIRIZIER T, 490 mg/m’
YA EORETHRMERE, FHRMERNE 7B B REMETL, ~EZrbEy ~v 7Y
v M, SEHRMERERE, FHRMER~E 7 m R ER L, 7T, 490 mg/m’
HT~ErrbEr&E, ~~v b7 Uy MEBHFICHEIC LA L7 (P < 0.01) 2%, 980
mg/m’ TIE EFEF, v XOMZIETT v PR VEWZ BRI SN, ZORBRICE
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I7 % NOAEC &, 250 mg/m’ Td %,

HEF344 7 v MZ2-7 R ¥ ) —)L%& 500 £ 7213 1000 mg/kg R/ H O R T 4 Hidf
TRAOFST L, BROLOFMEKLAMEKIC, EECHEBEEKEMEORELZ R LEN
(Grant et al.,1985), BREEME T2, EEO—MILWANIHEE L T o7z, RIMERE, ~~
7 Uy Ma, ~E7rEUE, BEREORD & SFEIRMERE RS, MRAR M Ek S,
PJIRIMER~E 71 B R EDOHIN (P < 0.001) 25/ A& CBIE S Ve, BAEE IRV A,
RHERETH RSO RENBIE X7z, LOAEL (X, 500 mg/kg {K&E/H TH -7z,

27L%y:&/~w~@%§m;5%@%%&%&5@@%&%%%@%?@%#5&

. HEF344 7 v MT2-7 XX /) —)b 125 mgkg KE/HZ 0, 1, 2, 3, 6, 12 H
ﬁﬁ&m&%bt% VMR R T A—2 (RilLEkE, ~Er/nberG&, ~~v h7 U
> ME) Z & L7- (Ghanayem et al., 1987b), 2 HIB L3 A5 T, ARMLERDZE LWL
mElERZShiz, LML 3 AU EERET S L, RilLEkEE L 0T 7 1 v maiy L
720 12 HIZIZIIRIMERB KONEZ7 v B o RRGLRIOMEIZITESE, 2-7 hFv oy ) —
VO IMAERIC XT3 2 M PER B /R X 4172, Ghanayem et al. (1992) (%, EMEERIZF W
T, RAE RHR) 38 L ORIRNC 2-7 ¥ v ) — LV OEHALE % Jiii UT- 1 F344 T v b
(2. 0. 125, 250 mg/kg REAZHEEE L C, WI/EMAEZFHML L-, AEGLAE TIX, 7
v MZ 125mg/kg (KFE/B O 2-7 hX =X /) —/v%& 3 HEEHEOEE L, REREALARIE
BEIE LT 7 HZERE LTz, RILEROEWIL, 2-7 hX X ) — VIRFEEIC X D0
TERIZXE LT, RAETRBEOEM) & 0 &S MEMED 572, BAA & @ in vitro 1 > F =
NR—=yza VNIBWT, 2-7 MR =¥ ) — LRILEREORIMERIL, ARALE X PREEO IR M ER
L0 BREEMENED o T, FEIL, 2-7 bR F ) — L OEIMER I B I ELE
1M AR TR S N D S ERMERDT BN N N —RTH D Z & 2R LT
Do

<7 A2 500 £721% 1000 mg/kg KE/HD 2-7 hF =X ) —)V& 5 BH TS BEBERD
BHT 5L, AmEkE., FHRMEKERE, ~E7/n v U BEICIRETRD N7
23, JRIMERFE A & T L7z (Nagano et al., 1979), HEZ » MZ 222, 443, 885 mg/kg
KE/RD 2-7 bFx s ) —Lailll 5 BT 6 BERAKEGT DL, & LTRMERIZE
BN U=, AMERENIZ AT K IE 720> > 7= (Krasavage, 1986)

F344/N 7 v FB IO B6C3Fl ~ 7 A& FAWNWT, 2-7 F& =& ) —/LdD 2 Rk 5
BraiTolz, 2-7 hx v =¥ ) — WHEEBIEIX, 7 v F T 70~300 mgkg (KE/H, v 7
AT 90~1400mg/kg KE/H TH 7= (NTP, 1993), AEFRITHET ) -T2, 400 F721X
650 mg/kg KH/H Z G SV fi~ U ADOMIRE S Lz, ZORBR T, miR7HY
AT TN S 700 72,
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fff B6C3F1 ~ 7 A2 2-7 h¥ ¥ J—)LE721F BAA % 10 BREEOES L7 (0, 50,
150, 500 mg/kg {AFE/H), AIHICHERAITERNRD L, 2-7 hF vy —L LD
BAA DM, #MENGEN - 72, NOEL (X, BAA 7% 50 mg/kg (KE T, 2-7 hFo & /) —
JLIN 150 mg/kg IR E T & - 7= (Green et al., 2002) ,

Ml B6C3F1 ~ 7 AT, MR 2-7 b ) — L AROEYS Lz, &0 2 BIX
400, 800, 1200 mg/kg AH/HOHE TR E L, S 5122 HI# 200, 400, 600 mg/kg AT/ H
R (RHOFEERHA Liz/d) LTEES Lz, AEERFEEORTERZE (ERIRF R
K ORIAE) 234 U7z (Poet et al, 2003), ZDOFTHIEL, ~ 7 2 DK HR AGKER DT, (NTP,
2000) &HELLL T2, BTEBZEIL. ~ 7 AT 400 mgkg (A#E/H % 4 HREEN £ 721354k
TEE LEZGEIZHERO H1v7z (Poet et al., 2003)

8.4 PR

F344/N T v b & HW = AGRBR T, 150~2500 mg/m® OFEFEIC 14 WRIIEFE SH7- (NTP,
2000), KERPE, EEAFEME, ROSHE MR R MK T A —2 D&, Tbb, F
B MERARE O, PR MER~E 7 7 B i b, #RIRMERE O HM, 23380
Sz, MEDHDHEL Y bR E & 2> 72 (LOEC 1%, MET 150 mg/m’, HET 610 mg/m’),
NOEC 1%, #T 310 mg/m’ THHEEZ SN, THDLOEEBTREICONTEEZH L,
RRIFHIC S E T DT RITER O b o T, EIREHOME T, WO ofEfkizIs T 51
B BEEORAERN LR L, ZHICOWTIE, BEEZRAPERML0P B 0 MR 31 18
BIZ X0 MEAIE Sz d Tidhnhtm L onTuns, M » b & bio, FAEME
HiIZEAS LT, HEJ&*‘T@LWH}H’WDL%WW 7 v =i X OV R EME O ~E
DT A, BRERIER R EOREL BB, 1200 B XD 2500 mg/m’ O EREERET
M\%%?yfﬁ\Wﬁ@%ﬁ@u%ﬁ%EDko*ﬁ\Mﬁ3mmnyL\%ﬁlmO
mg/m’ LA EORET, BB L OFOMSEREOE(LIFED b,

Dodd et al. (1983) (%, #fKED Fischer 344 7~ k (16 IL/EE) 2, 0, 25, u03mmyf@}
T ¥ =2 1 B 6 R, 5 B, 13 @I AR S, 6 %, 380
mg/m’ BEDARMEREL (P < 0.01) & ~F 2 v & PREE (FEHENTER S 70 L) 25, D Fh7Enk
FHFERIA RIS L, SEEIRMERASE 7 2 RN 11% EH L7z (P < 0.001), #RERE T
FRIZIL, 29 LeZBRITW T bEs 3 220>, kB OECE CEITE L 72 (NTP (2000) O [F %
F v NTOFTREMHELTWS], 380 mg/m’ BEOKET » kTR b A B AR TR
66 D 2-7 ¥l ) — L ~DIREBERITAE U Tz 5%D MR MERERD D2 T - 7= (it
BT RIER), = OMBRIZI T 5 NOAEC 1, 120 mg/m® Th 5.
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B6C3F1 v U A% 14 HIRHE I E-HEGTH, BRI Z2 R~ KT/ NT A —Z (~F
rary, ~v 7 Uy ME, ROERED) OZLD, KbEZEORWVEHMEEE Th - 7o
(NTP, 2000), L2>L., 7 v b TIEREMEAMARINTZOICH L, ~7 A TIE, 2-7 bF%
VA ) — VT PEERIMER BRI A BB KIE ST, Bk, EARME, SO
TholtBZzx b, &b, Z{LOREICESNTYH, Biflix, ~7VADHFNRT v K
FOVRETH-T, 72720, HOFRRITV LY SR o> 72 (LOEC 1%, T
150 mg/m’, #ET 610 mg/m’), T v b EFEEE, FEMEN L BATIEE(~EVT Y ik
B L OMIHIC I B i i) B Sz, METIL 610 mg/m’ LLEORE, Tl mi
FED 2500 mg/m’ BET. BITE QWA AERN LH L, Mo 2500 mg/m’ (MELE T H -5
LR IR BETIX, £ OM ORI~ 7R LR bilT,

RER 90 HIE, 2-7 h¥ v & ) — L ~DRER AR 21T o 7o dir OB ¢, Mgk
(RBIEWaFsEDTUE, ~F 7 m e g, FRIMEREEA) 23, ~ 7 A (490~2000 mg/m’) |
A X (2000 mg/m’), P/ (490 mg/m’) TEIZE STV 5 (Werner et al., 1943c; Carpenter et
al.,1956)

F344/N 7 > 3B LV B6C3F1 v o A (1 R4 7= 0 HEfER 10 PL) 12, 2-7 b =X/ —)L
ZaEH, 13 EEOKkES L7z (0, 750, 1500, 3000, 4500, 6000 mg/L), &R,
7w h T 70~500 mg/kg (KHE/H, ~ 7 AT 100~1300 mg/kg {K&E/H T - 7= (NTP, 1993),
BN FRIZ IV T, IREIINNE], KRR T2 EORERRBD b, 7> b Tk
IZBWT, JRIMEREL DO (3000~6000 mg/L £E) . FF. . B CTOMEBFEAIIRE (750~
6000 mg/L #) MBI S 47z, MRE SO (HED 4500 mg/L #ds L UMD 6000 mg/L #f) |
TE A R OHE/ N (HED 4500 35 OV 6000 mg/L BE) | K TR DK T (kD 750~6000 mg/L
FE)DRO BN, 7y T, FEALEORETRE~PEEOZMMNRD L7220,
NOAEL % CERnole, ¥ U AT bV EIL, MEMED 3000~6000 mg/L #£T
OIREHIMIAH O TH S 72, ~ U ATIHMPEFAINT A —Z TR TR ho Tz
ATREMEN B D,

Siesky et al.(2002) (X, 2-7 hF > & / — /L3 F > O IR~ LT T B Z 7=, 2
T h¥x & ) —)VE, i B6C3F1 ~ 7 A (225, 450, 900 mg/kg IKE/H) &, M F344 7 v
~ (225, 450mg/kg REE/H )T, H&& 90 A MsRGIRE O &5 Uiz, IThEZIiT 5 DNA G Ak,

LIRS, ~~ 27 U v b, SRIEEZFM L7z, 7y &~ DU RO ST, IO T
(~= h 7 Uy FORD &AM EEOEMETRE L T2) B3RO LT, ¥ T AD 450,

900 mg/kg RE/HFEL T v FORKREHET, 5%, SREMEY v X —HlaOEIE 238N
L7z, ~ U AOFFIRTIX, &5 7 H%E 90 BIZ, BEMBEOHEM G-t Ruxv 74
XTT VBRI RRr YT LT e RO BN THMEICRO b, Ty T
HEULRdole, 2-7T bR ¥ ) —AEgHESL, ~UABIOT Yy b, HiEOEZ I
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E B LT, 22 L(EBERZEEN), 7y hTIEEZ I E OEEREIL, v~V AD
K25 ThHD, ~VATIE, 2-7 hF o=y ) —n#EICX Y, DNA &b “MHEICH
BINTW5, 9772bb, v AOLHERET, IR TIX 90 Ak, WEMRTIE 7 B
KOV 14 B%IZ, DNA BB EE LT, 2-7 b v =& ) — %25 1L7-7 v FORFjET
IX. DNA G RIZZITH DN h 5T,

TYXOREEICHK 150 mgkg (KE/H D 2-7 v ¥ J—/L%& 13 BRI - Tl
(W) L7=akBacld, Bges (R ST n) o B ESCIAMEBENAT . & L CliR#rET
R OREHENESITET 2 &2 ETe) 12, WL FEEEESE TR bk o - CRERT
in S 2 (CMA), 1983],

8.5 RHRE & BNAH

T MR T RZOWVWTOWRANL T T v A RBROT—ZBHEoNTNWD, 2-7 FFv
TH ) —)UZ, F344/N 7 v h%& 0, 153, 308, m4mmﬁwﬁﬁf B6C3F1 ¥ 2% 0,
308, 614, 1230 mg/m’ DIEET, 1 H 6 B, W5 H, KE2HEIChEY ., 2HRESE
7= (NTP, 2000), 7 v hTi&, 153 mg/m’ GRAKHESE) DL Lo BHgE <, ilmtEg i (~~ k
70y M, ~EZ 0 EURER XORMERE A SRR MERA T L OSEIR MER
~NET B ECREM, EERMERANE S 0 B RENEEEZ TN LD, KERE
EEFRMER M & RS D) SREB L, R, Mfiﬁ@ﬁﬁ%@m@@&J?
TUANEL, BET A VA AOTEERR W E T 2R EORRT — & SHEYEET —
CEALTRY, MEFHEEORE X, ML CHELYIcBWCEE T, M7 >~ h Tk
ARSI E (LOEC #2515 153 mgm’) THEED /T A —Z ITE(ENBES L8, 1
TIEFERE T LT OIXERMERBFED A Th o7z, T D K 5 72580 BiE 1Tk R
BESCTHEY, BEEIMERAT7 A —22H880LTE 12 5 Hicblzo TRt LTz, i
TIXRFREINEE L CHEIIRD e o722, T 12 » HRIZNT A—Z O —f
OEFEFEN DTN L 7=, MRRMERE X OVE R MERE AN L, B BEERR AL,
TRHERBAIEL MR T L2 2 &0 D, BiIRstEE &2 5niz,

WET v N ORI ERE (614 mg/m’) TiX, BIBOBEMIRIE (L LTRM, 1 Bl
95 OFAERPN DTN LT, 2 OHINE, FESSIR & bk LRI A I TR
Dol WEIZ NTP THONLTWOIRFEDT s I bEmWRBEREZ R L, (B
PE & M A A DR - B EMTAIEO R A HIT 0, 153, 308, 614 mg/m’ BETENZ4L. 3/50,
4/50, 1/49. 8/49 T -7, ) MED 614 mg/m’ FETIL, FIBBEEERORERE ., MM
AETEH2WERAZR L, HETIE, ZoXo ERHIFRO NPT, T T

ZOMIZHED K 9 fxﬁﬁﬁﬂﬁ%%éﬁﬁftﬁi%ﬁéllﬁﬂﬁ LCROLILTWDS R ERICET
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DWUNR AR AR O EH (ZAVUFAEFEM TR @S/ BhEER LB 2 boni);

WeRED RO 2 BECB T BT v A=l O GFRILE R AR EF O 308 mg/m’ Pk
DRI T L IR HE L OGN, = OB RIS & NTP (ZEMNAMEIZHOWT,

F344/N 7 » N ORETITFELL e <, METIEL, BEMRED DT 2R 2-7 o X
J—VICERT D EHEETE W, EbbEbExR0VEMmL TS,

AR EE SR & B, B6C3F1 ~ U AL, 2-7 "X v ¥ J — )L ~OBRFRIZ X 2 ik ~D5

BT HIEEMED, Ty R b o T, BB (614 38 XY 1230 mg/m’) BEDO~ 7 A
ZBNWT, A"~ b7 Uy ME, ~EZ v EURE, RILERBORD 2 Fri & 3 2814
U, 308 mg/m’ DMECE M A2 RTHFIN RS2, 1 BEHSICBNTOARATH- T, 2K
BT, TEERIMERARE, FHRMER~T /0 BRI B LB N oo 2 e b,
ZOREBIL, EERME, FARMEANLEAT IO TH o, MRARMERE BN L7- 2
EMBBOSER I & A DT, RS RET 2 LdGE Lz, 612, Ty FEIFRRY
BHEER R AN, RIFERR MR IR T Lo 7o, /MRS 2N 2R EERE TR bz,
WVWXTi\%LTﬁiD%\mmﬂ7%—&®%m@$@_ﬂoﬁﬁQ#%ELTk
0. LY HEIREL Y bIESMER E 0T,

WMERETT 7123 T, BT ORLBEME £ 7213 A DFER(BFH S EH- L, M 1230 mg/m’ BET
IR RS KOS o R & B SFH 2RI A B TH Y . E721ED 614 35 X T8 1230 mg/m’
FECTIEE R IR & eAFGE A E Th o 23 AR RIS KT L TR E Tl oo, (v

RV R FLBEIE O AERIT, 0, 308, 614, 1230 mg/m’ BETZHE4L, M 1/50, 1/50,
2/49, 2/49. M 0/50, 1/50, 2/50, 5/50 T -7, M~ 2D LA & /- B2

NEHRDERIRERIT, FLLENZh, 050, 1/50, 2/50, 6/50 Th-o7r=,) /=, Al
O ERBEROFRAERIT, ERERICOVIREICEEL CHFREIZEML, /T~y

R HATHE OBEERAERD ., BEICEE LnEmz R Lz, M~y 22815k
BB b MEFEIR E O LRI EWETE L, WER S D~ U ZADNPHEIEL X a7 X, 0,
308, 614, 1230 mg/m’ BETENEI, 1.8, 2.0, 24, 2.9 Tho7z,

M~ 7 ZNZBUT B TR ME IR AR S | JEEICEE LT R Lz (1230 mg/m’ BECH
B, GEAEsIE, 0, 308, 614, 1230 mg/m’ # T, THZH 0/50, 1/50, 2/49, 4/49 Tk -
2. ) MEREIZEEIC S, 1230 mg/m’ BERHO~ T AT2IE(Z0 5 B0 1 PLEMIHIC b,
B9 1 PERLEICS) &, 308 mg/m’ BED~ 7 X T 1 JLIZFD b,

e FEERE O JECITFAII A AT AERRFEIC LA L, xR ClE s n-siEn
Tholo, £z, JTTHIRIRIE D 3 AR IT RHE L 0 IREERED MK | REE & URER 2 B
ﬁém#hﬁ£® FREOMITHBEMEII RSN hole, 29 LEMRTIEH 208, BT
TG DAL, 2-7 ¥ F ) — AP B OFEN 2 RTe LT 2 ATREME DS HEBR C &
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FLOBRENEE L TV D ATRENMEN S D LR Em AT ST, BB~ U ADORETIZ. 7 v
N=HIND Z L DF NIRRT DTV LE BRSO b,

JFREIZ 36 F % i A8 P (BE) & BTS2 360 2 R V- BRI FLEENE - 25 A () D F8 AR5 L5
L7=Z &b, WD B6C3Fl ~ 7 AZBWT, 2-7 h¥ ooy ) — L DFENAMEZRT
AEMLS & 0 | FERE IR R (I e ds X OV H IR ZE) 1IZBd9 % LOAEC (X, MEMEL & 308
mg/m’ T 5 &kl 5z (NTP, 2000) .,

8.6 BEEEES & UCEEFMER

-7 "R A ) — )L OBEREEMIZ OV T, in vitro 3B X Win vivo TAEICHRET STV
Do

2-7 R v =& ) —/L® in vivo ZERFMHERBRTIL, —E L TRESERI G ONT, 1Thi

7RI, 7y PRI~ U R TIEENES L 3 o058/ %78k (Elias et al., 1996;

Elliott & Ashby,1997; NTP, 2000), 7 » MEOEHIZ X D04, Bk, AP, bR, RERICR

I7 % DNA {1k %0 ~72 [PPIR A b 7 ~ULiE#ER (Keith et al,, 1996), T v FO4, B,
s, Ui, K5ELICEIT D DNA X F LAk, v-Ha-ras fE5E s 1 % 5> FVB/N i&fs -k
A~ U AITEIT D DNA A F bz i~ 73k (Keith et al., 1996), FVB/N iz f-#l#i 2 ~

U AN BT HIEB I AGRER (Keith et al., 1996) 72 K Th 5, 2-7 FF =&/ —/L O in vitro
ERIFHEREBR O RIIARH—TH 528, in vivo REEOFER B f2ETH DL b, 2-7 b

¥ J—/iFinvivo CHHERBLEEELZ RSN EE LN,

M Z AW 2B T, 2- 7 hF =& ) — L idx XI5 7 AE (Salmonella
typhimurium) TA1535, TA1537, TA97. TA98, TA100, TA102 FRIZxf L CERFMZ RS
7273 12 (Zeiger et al., 1992; Hoflack et al., 1995; Gollapudi et al., 1996), L7 L. TA97a fkiZ
BILTIIRERDEBLELTH Y, LR TITRHBNEHELOF I 59, 28RN
fife78 = 41 (Hoflack et al., 1995) . B FER TIIMEFE S 417220>> 72 (Gollapudi et al., 1996)

2-7 h¥vx ) —id, REEHEICOFEICEHD LT, F v A =— 2 L2 Z2 —JNELf
Jd> HPRT JHEIZ 38U T B 2 7R X 725 72 (McGregor, 1984; Chiewchanwit & Au,1995)
LrL, T A =—ANLZZ—fili (VI9) HifdD HPRT JEIZIBW T, BEinFRARLEEZG]
SR ZTFTANE LTV S (Elias et al., 1996), 7 v b O Z - in vitro REH]
DNA A BR CTlL, Eb 6 &b F X RWEER TH - 72 (Elliott & Ashby, 1997), 2-7 FF
X ) —ME, B PR Y R TR G AR SR A AR CTe s, Fr A =— AN AT —
i (V79) MR & 7 139 CIZAE U e v ode, B RU LR, Fr A =— A NAAX —
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Jiti (VI9) fllaF L OVF v A =— A A A X —PIEHIIE A V72 in vitro MR B S22 )8R C
IE, ORISR SnNkrol, FrA=—ANAZXZ—]ili (V19) HikaZ v,
HHMERAE 2 A AT invitro /DMEZRBRTlE, EBH L FARNEWVI RN G LN
(Elliott & Ashby, 1997), 2-7 F& L& ) —/Lix, VU T LA X —IR[IEZ IV Tk
15 20 mmol/L ORFET 7 HE]OMEE A 1T - 7238 C, WHEERHLZ £ UZe ) - 7= (Park et al,
2002)

-7 hEx v =D 2 >OREY,. BAA B L OVBALD ([22W T, 28 RIFMERBR 2T
PILTWD, BAA X, —# O in vitro B, ~ U A~OIEENE G2 X % in vivo /MZEk
BRIz VT, BRFVEE R & 72 5o 72 (Hoflack et al., 1995; Elias et al., 1996; Elliott & Ashby,
1997), BAA X, U 7T U/ AR L — il 2 F 72388k (s EE 20 mmol/L, 7 HI#) IC
BT, Ml % 5 & 2 8722 > 72 (Park et al., 2002), BALD %, #%® in vitro
ARERIZIWT, BinmElEa R L7 (HPRT BinF28RZE R, Jua R | /Z. BEok,
RGOR R HADAFAER) . LoxL. invivo iBRO T —# MR E< | BALD OZ RJFMEIZH-S<
fERPEIC DWW T, fEE - D5 A 8 < 2 & 13T X 7)o 72 (Chiewchanwit & Au, 1995;
Hoflack et al., 1995; Elias et al.,1996; Elliott & Ashby, 1997)

8.7 &£ - RESH
8.7.1 BRHEADEE

Heindel et al. (1990) i%, H#i %5~ 1 k =2/L (Heindel et al., 1989) ZH\ T, 2-7 hF =X
J =V DAEFETEE A R L7z, MERED Swiss CD-1 ~ 7 A (20 /)12, 0, 0.5, 1, 2%(0,
700, 1300, 2100 mg/kg RE/HICHY) D 2-7 hF v =X ) —/V& | [FERT 7 B DAAD
TIRJEHIE 98 BIZiiz» THUKEEE Uiz, 1%& 2%RECIRMEDSETRAHM L, 1 Y7
0 OWAATER, AETFEFR, A TFER HEs KORIEME &) 3H RIS L (P <
0.05), FHAREMZ RITMOBMEEL LT, RERD, SOKERD, BEEMMA AL,

HRICE Y, BRBIUOKBREKREENEFE CTOLZ ERIN, £, BTroBBLIW
EEPELER Thotz, 2-7 b ¥ ) — W X A AMBEENH IR SN0~
U AT, TOHETIIEEENE LD b7 (Heindel et al,, 1990), UBFAETIE, IHME
B LT 2-7 XV F ) =B 0NEEORFEM TH D BAA MifF LcEE LA
WZFED L IBRFAKIEICE N2 O TRV & W D IRGEAE T H A TUW D (Atkins, 1999), L
L, ZORBREEBRICIE. BERETEZHOZEEZ LN RRICO W TRRBREA TN
72\, ] NOAEL i, 700 mg/kg {K&/H TH -7z,

WEIE D A Gl ~ D SR CRE B AR S 72 13RS B 0 T DO B AR ML IR
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AL, &Mz )2, NTP (1993, 2000) (2 X 2 #IBMERERICB VT, 2-7 h &
VY ) ~DOWEEEZ T2 F344 7 v FB X OVB6C3Fl vV A TRO LN TWD, 7277
L. ZNHDEEON DL, AMFHIICERE TH D LITBZ 2T, LMK TFRIE
BOMOEBLFHRINTHESCRECORELT WD,

UTFD 2-7 b ) =L ~DOREERR T, HE~ORBIIBEI N o7
Alpk/Ap (Wistar H13) 7+~ N % 4000 mg/m T 3 WFf % ABE#E (Doe, 1984) ; JCL-ICR ~ 7 A
% 500~2000 mg/kg AE/H T 5 T % 1 E 2 (Nagano et al., 1979) ; 7 v b %& 22~
885 mg/kg RE/H CTHE S H, 6] Fﬁ%ﬁﬁﬁw M % 5-8% 7% (Krasavage, 1986), BAA % 174, 434,
868 mg/kg REL D [T & T Alpk/Ap (Wistar H12K) 7 v MZHEERE AR LG LIZSGAIH . BEIZ
HBIEIIMER SN 72 )>- 7= (Foster et al., 1987)

8.7.2 REFM

740 ¥£721% 980 mg/m® D 2-7 ¥ & ) —/LIT, Sprague- Dawley 7 v k& IR 7~15 H
OHIMIZ 1 BdH7ED 7 KHERARE SIS TH, s L O (I, e frAE, &
HAR) ICHERBIIBE SR> T2, BRENE, 1200 £721F 2500 mg/m® TR L7
(Nelson et al.,1984) .

Tyl et al. (1984) {%, Fischer 344 7 v b (36 VC/B¥) Z 414k 6~15 HIZ, New Zealand > & 7
X (24 VU/BE) ZITE0E 6~18 HIZ. 0. 120, 250, 490, 980 mg/m’ ® 2-7 FF =X ) —/)L
~1 H 6 BRE L7z, 250 mg/m’ LIFTld, BESNET v bRoU S X0AFLIAC
B LT, AEEBIIRD LN -T2, T v bTIE, 490 mgm’ LI EORECTEALERIE D
DSRS0, 980 mg/m® B TREATENE (R EBEININHI LW ILREE ) 23R Svfz, 7HFT
1Z. 980 mg/m’ ¥ THRHATENME (REBIINHNH]) & BALIEIEATRD Hiiz,

CD-1 = RI2, 2-7 FF L4 ) —)L 4000 mgke IKE/H %, 1R T~14 Hl2biz > Tk
A#ELEEZA, RHEROELCE I 1 B4 72 0 A O 035589 6 1u7z (Schuler et
al., 1984),

2-7 b v & /) — )%, W Sprague-Dawley 7 » ROz 7~14 HIZ, 1 H 4 REHEOD
ORI G AT L7= (106 mg, # 1.6 g/kg KE/H) 3. RHAENE, WM - Mk,
TETTETE R EORBNIER® L7 )>- 7= (Hardin et al., 1984)
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8.8 RE - EFNEE

FIZZA~DEEENR . Ty P THRILBILTWD, & LHRERTIL, Sprague-Dawley 7 v MZ, 0,
2000, 6000 mg/L (7). 72V LI% 0, 1600, 4800 mg/L (M) D 2-7 FF & ) — )L &
21 ARIBOKEE L, B&GICXE0 . PURpEA, BERDEESIS, A o2 —7 zu o E720F
A=A X2 OEAICEBEZELDZ LT holz, L, KIKBEZEREG SR
727y T, TF 2T - F 7 —MfadErE G T L7z (P < 0.05) (Exon et al., 1991), 7]
DORER T, Bt Fischer 7 v NI, M =bua 7 x=)L-UREIT L D0ENEZ i L 7=
%z, 2-7 h¥=H /—/1 0, 50, 100, 200, 400 mg/kg (KEE/H % 2 H i CHilee m#
5 1L7-, 3 Bt.. 200 mgkg KE/HOHED 2-7 bz ) —N%a2&5E3INT-T v MC
BT, MiEORMEREE DK F 235580 b7z (P < 0.05), eieEROEWIL, 206
FETC L 7= (Smialowicz et al., 1992)

HOLWEOMEIZLD L, BALB/c ¥V A2 2-7 h¥ v =& ) — /L% 50 mg/kg (RH/H L E
OHET 10 HiIZhz ) KEROEL Lz L 2 A, EiEDIRIE L 2 5B, ki
CHBREEPED b, EREEOMMIZOWT, BE U /7 SERER O # & <M
REFEICE S D a o A F 30 o A B OE RGO Hivle, mHERF T, Miko
MRS EME T U o/ SERIEPMEOHY & s KO SE I C 2235 U AR SR O ¥R 03388 &
7= (Morris et al.,1996), BALB/c ~ 7 A|Z2-7 hF =& /—/L% 100, 500, 1000, 1500
mg/kg (RE/HDHET 4 HREREERG LIZE 2 A, 030 GEESEE~DORENBE I,
A HFNY AT D ME T MR AOG F K ORISR 6 2 1R G U N EREOG
DOIMHIAY, 500 mg/kg (KE/HEETEIE STZAS, S & TR o j 78 325 o # N
E AR 2 R E B L O BN ASEE 8 5 407- (Singh etal., 2001), M BALB/c ~ 7 A% H
WEREIRECH . AX VY r VR OBEANRBSOS ST 2 Im A BE s, Tk
Fo /AU =7 (4:) B AL L Tamg D 2-7 bRk ) — k& BAEFENR, RIEA
FLRE, B D WIEZ O G T®A Lic L A, HERHER (BERERAT#ZICHE ORI % 1
E L CRHM) 23, N2 18%, 18%. 22%fKJk L 7= (Singh et al., 2002) .,

KEWAZELDY 2-7 by y ) — VIR IR~ T ABLOT v MZBWT, Re
Mg D EE ORI b L < IRPHRR OB LN RO vz, LrL, b 0mE L, &
MCAEREFINC L > TECE IR ETH A H & & 2 72 (NTP, 1993, 2000)

2-7 R H ) — L ~DIEFEIC L DM TR B LD 2 & A U7 3BT R
nippodz, Lip LEHRERICEN T, mAEZ2VLIT&ERETO 227 FFxy /) —)L
WREZIC L2 PR R ~DOFEFEZEL LT, WHilEREE, NG, BIR, g, EH)
Kl 70 &M BLEE X 40T B (Carpenter et al., 1956; Dodd etal., 1983; Hardin et al., 1984;
Krasavage, 1986) ,
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8.9 In vitro TOEMm{EA

Bartnik © (1987) 1%, in vitro T2-7 h¥ =4 /—/L L BAAME M(EFEEE) BLOT v
k (Wistar &, # 4 JC) OFRIMERIC MIE B E T2, AR (1.25 mmol/L) ® BAA /L
HECIE, 180 /32127 v FARMERDEMZIT 25% T > 72723, 3.75 mmol/L TIXFERIAIM M
BRI, A, B MRIMERTIX 15 mmol/L @ BAA THLELL T, [A UKHRGEE]
BN, BITRbNRoT-, 2-7 hFv =¥ ) —LTiE, 7v bk MIBIT55%
VRIS, ZHZEH 200 mmol/L & 175 mmol/L TH U7z (GRIE : RIE DO UIREE 25 &
[Zw b FIUFESD) T, ELLIEIE b7 v b EHEE) , U EOERNDL, B
FED Ty FOFR, 2-7 bF =y 7 — oY BAA OWRMAERIZx LB D E
EBZZ IS Z LR E T (Bartnik et al., 1987),

7w FOMKIZ 5 £721% 10 mmol/L @ 2-7 h¥ X ) —)LEHFRMLTH, ~~ h7 U v
MEIZESBITFED B > 7248, 20 mmol/L TIEA EARAM A E U= (P < 0.05), 7 v b
DOARMERIZ 0.5 £721F 1 mmol/L @ BAA Z#IRINTH L. ~~ 7 U > MEMFE# I L OYR
FERAEMEICHIIN L, ZDO%IAEMAA Uz, 2 mmol/L @ BAA LA FaX—a 958,
~v b7 Uy MEORRURTFEOHEMAEHE D . ~~ v 7 U v MaiX 2 FE% ISR KIS
L, RWT 4 K%/ 2 LIRITERITIEM Uiz, /72 595 2 O BS54
bz b b OMIRIZZIFEFT BAA(0.5, 1, 2, 4, 8 mmol/L) DL G5 417- (Ghanayem,
1989), 4 mmol/L LA T BAA Tlk, AER~~ b7 U v MEOZALCEEMITBILE S e
7273, 8 mmol/L Tix, ~~ hZ7 U v MEMEN RPN SAHBEREMZRL (P < 0.05), #i
WTHENTIE S D D3 B2 R IMEREA M 2358 6 H 4172 (P < 0.05) (Ghanayem, 1989),

% ®%. Ghanayem & Sullivan(1993)1X, 7 v b, v U A NARZ— bk, UHFX 7
Z. EBAEY b AR R, B ML MEERR L, BAA(L £7213 2 mmol/L) DA fF
MZzdi~7e, BAA X, Ty b, U¥F NARY— U A b EOMEOFERMERE
MBI U~ 27Uy Maz, BB I ORERMAEICHRSE, Lol B L
Ey b, AX, X3, THXOMPE~DOEEIL, BNDEK TH Y (Ghanayem & Sullivan,
1993) . BAA OEMAEMICH LT, 7 v MRMEROEODEZE L & MRIMEROFXAYIZ
IRV R STz,

Udden (2000) 1%, 7 v b & b hOFRIMERIZOW T, invitro T BAA IC&ZIRE L7-BED, EHE
FHIMBL A R L=, T v D ORMEROEEFHHMIL, £ & LTHERRMER (T » 7
Wiha) 3 X OERIRARMER TH - 7223, B MRIMERTIX, HK&K 2.0 mmol/L @ BAA L DA >
FaX—TalrEMLED, WTHLOKMELBIE I oTz, IROWTIT- 2R BR T,

Udden (2002) 1%, & MRMERICHER AR (B Re 0N, =B =M PE T, ARk
FU T AN BRIEENDIZIE,. T v PRILEROBEE D 100 50 BAA ~DBEFE (e K 10
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mmol/L) NULETH D EWMELTHY, /o, ZOXIREREIX, 2-7 vz ) —
NERESEZE RPBEFIHEH L TCOWAERETTCREBELSBELRNWI LE2RERLTW
e ZOREFEMNDYL, Ty MIBITD 2-7 by ) — L ORMAIEMIZ BAA A5 L
TWHZ &, RO, b MIHEANTT y FOGTPEFEZMETH L Z RSN D,

BAA DFEIZOWTIL, F 255 - mlinE 0 b5 572 R M ERIZ IV T (Udden & Patton,
1994), F72, 2-7 FX T F ) — VEERMER MBS M2 R A RS B 2 F (B R i
Bgpi g K ORI AR M ERAE FBFE) 2> B 15 DAL AR MERIZ I T (Udden, 1994, 1996) &~ 5 4L
TW5, 7v FRIMEKTIE, 0.2 BLD 2 mmol/L @ BAA (2K, AEIMIZINA, FRILERZ
TERE DD 72 & N SRR MERSFE O YEIN 25388 B 417z (Udden & Patton,1994), L72>L72
NH, B FOMEERE TiX, 2 mmol/L @ BAA IZHE 4 R L T8 . A mM24k (%
TEREDWD F5 K ORI ER A FEHEIN) VR IMLITR S 417 5o 72 (Udden, 1994, 1996;Udden
& Patton, 1994), ZiAL5H D in vitro IREROFER NS S, 7 v FRIMERO G2, & FIRIMER X
Db, BAA SFFEMEEE ML D MEA MV & D ARG B ATz,

8.10 RNAEDORGIME
8.10.1 T HRICHITHAIBDIIEES LK UHA

-7 hX v F )= AREIBICEREEZFETOIETICONT, R TOATNS
(USEPA, 2005), #25 SN TWAHHERRKOF 1 BRI, 2-7 h¥o =¥ ) — 128 EIC
B AR, WER, BRYE O IAHZRLHIY ALEZ Lz, BB IS 2-7 |k
Fios ) —H LUL BAA DILETH D, 2-7 FF & 7 —/L=° BAA O—HBIE, il
DIgERNHHER LD, EVMAIFICBWTEMF OFICEES, 2-7 hFv =y ) —
JUiE, BALD ~E &, 2R e LORTHEICE W GESLMIZ BAA (125 S
ND, EERHIRAA R 252 T 2 LB -CIEIEIE R U RGP e T Miflno
HACAH IR N TTHE S D, NG AR FE O St Be B 1. # o 1 9 722l 0 B FE AR ]
HOTUHETH D . BRI IEEAL L 72 all B ML O E R A 2338 7 41 5 (USEPA, 2005).

In vitro @ DNA &R, Gkt A HaaiR, M Eisaliiic ik nw . miRE 2-7
oo d ) — M KD FR SN OEEZERB I TS D, oo 2-7 |k
Xy ) — RS DNA & EHICHEER L TREZ KL TV etz wse
WZHEBR T 5 Z L IIREETH D, 2D XD RIGHEFTRIZ, SIRE 2-7 Fdv >z ¥ ) — LTk
% pH RORZEEDOZEAGZR L BB EICHRK L TABMICAECTZBRHEDOD EEZEZHRD
M, FxX A =—ZANAAZ—Offififace b U 2 SERICYM AR R 2555 Mt
#THD BALD IZH —KDBHD B Z HiLd, BALD ORFENHEZMHAAND L 91Tk
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B &Nz PBPK BT /MEIZ L VFDNTGHLN G| in vitro BAREMERER O S 0F ((REHEME
LEEL ; MifaEtE 4 "3 @R EE D BALD) X, TAR SN DIEMIZRE OBREE (EENEME ; (K
IR BALD) 2> HIXTHEELTWD Z LR Sz, S HICRBRA1T> T, Z® PBPK &
TALERGEL . BRREEEO R UM EZ R T 22 LIk v i~y 20RIHICBIT 5
NS BRI BALD SR T&EZ, LVMEICRMO LN TELHEBEI LD,

8.10.2 v IRIZBITIHES

e~ ™7 A O FF o> M55 B $5 L ORI AS A O R HSFE 23 2% X 41T 5 (USEPA, 2005) ',
PRI TV ORI OF 1 BEREIL, 2-7 hx v 7 — LH) BAA 12 X 2 ARIMERIE
MThHs, ZOEMIZEY, 7y FTh~vUATH, HROBMILIZ~ET T Y & (88) 23
WHET D, 7 v 3—HIENOEEE B2 5 TS X OSERN B RN o8k X 515k
FERFDOAERIC L > T, 2V LITY v/ =l EE LS T, TR M= 22480 L7z
D AMPEEESE AR L2 0 3B A N A v S BFERBEASND Kbz kicd -
T, WEAMEORFHIIE DNA OFLARER X OVERIRENAS D, THEOFHEIZE D,
~ U AE 29 LIERIS L THBER S MWL R T Z LRI Tnd, Zib
DHEEMN, M~ 2B T, NEMTE S IMERE~D, £, AR S FE A
SO Z B 7253 —JIZ72 D 95 L WO RGERNBILTHIL TV D,

Hf~ 7 2 TSR SN AT EIEEIC OV TR0 LRERIC (B2 v 3 > 8.10.1 &IR) . —#f
O in vitro BIEFEMERBR TEIEE 2-7 F Ry ) — /W K 0 BEEEORERFE R ST
BU, 2-7 hxF ) — L REY BALD OB EFHRIENRE S TWAT2n, i
S0 2-7 FFRv T F ) —VARGHH DNA OEHERICHAEFEN L TREZ XFLTWD
AREMEZ ERICHERT 2 Z EIXNEETH S5, £, 01XV PBPK ET/UEIZL 5T, in
vitro IBIRFEMERER O S (RENSTELIE U ; Mila gt 2 ~ 9 ®iRE O BALD) 1L, THIh
5RO SR E O BRET (B WMUEHENE ; KB BALD) 22 DI TEENL TV A Z L AVRIR E N T
W5, BTEIEGOLE LRk, S OIZRBREZ1T> T, 20 PBPK E7 /UMb EiEL., Eis
BRSO R YA S BT T 22 LIk V| i~ U AOFEEFAIC BALD 2R
TEE, LVERICABDLZENRTEDHEEZLND,

9. E rADEE

2-7 b F ) — VIRERICEIE T 5 b b DB OFRIT. DBOEFERE. 1 RO

L S AMEE OFMMIC B9 % IPCS DAz HE-S3% | IPCS IC K 2EBEMFIMT ey =7 ho—BE LT,
~ U AR OFEIH DR ST\ D, T OFFTHERIE 2006 FIZHETETH D,
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Rk, BLO 1 ORI E SN D, 2-7 bF oy ) — L ~DRJRICE 5
NOWEFEICKR D FHE R8T, PR, . Bl S &IE S5 (ATSDR,
1998)

RERTAOTRAT Tld, PR 3.64 7213220 mg/m® D 2-7 F ¥ mZ ) — )L~ DR ERE %
=7 31 AOBYEOREZHBWT, MiE/NT7 A—ZD—(~~ s 7 U v Mik L OELR
MER~E 7 v B REE)IC, IERBEREL AT, b IO ZNICHEE R LR
vz, UL, R BAA L& ORICHBIBEfRIZR <, BEICET 2 EHRIT. v 7
FEEBE O LT 1 SO TSN ABOE=21 > 7 B Th o7z
(Haufroid et al., 1997)

WL OPONEBERBRZ Y B HEICL D &L B2 A% 560 mg/m® D 2-7 hF L
X =T 4 RERIRER SH2E 2 A, BIROARGIER & RIRFICREREENE Ui, &
AR OFT RITFRD DL oz, BIORERTIE, B 2 ALt 1 A2, 960 mg/m’ D
227 hFTI L =D 4 BEHIBREE A 30 5 OBRERIRIEHFZEA T 2 BRI 7208,
1TV AR EENRBIE SN TV D, 490 mg/m’ T 8 W DIRFEZ T 7= Bk 2 A& otk 2
AT, EHSCHER 2 EORBENL LN, WTNOWBRE IS, il 2R~ R M
D B L7 o 7= (Carpenter et al., 1956)

2-7 hRvx ) —VE AT IR L TRRZ K> T NDTER] (2-7 FF = F ) —)L
DARAEITR 25~60 g LHEE S D) Tk, ~EZ v EUIR, ARIERBA, AKfLE, G
T v R—=v R, vay 7 FROFEHEMAKIE, Z R R, IFRERERAEICIS T 585, 1M
K. BLOH D S23#E 4T % (Rambourg- Schepens et al., 1988; Gijsenbergh et al., 1989;
Bauer et al., 1992; Gualtieri et al., 1995, 2003; McKinney et al., 2000) , #%31 ClE i B HT 53
S, EEFENHEURIWFICL Y ERICEE Lz, NERSBEOREORMAE TIL, 2-7 b
FowH ) —VERA T AVEA] 5~300 mL 2B L7 24 AO/NROBIPHER SN TND
(Dean & Krenzelok, 1992), #x b KEIZEE L Tz 2 NzBW T, WI/EH %2 ~3 A i
B bR, TOM, WL OPDIEFICHBIRIRA SISV T, FlE, T VR
— VA, BB, MEEOEOE (EMFHIERITIRMR) L, =F L 7=
— (b MZBTD 2-7 Fxxm s ) — ARG (12 L2 P E IR M R e B et ST
% (Rambourg-Schepens et al., 1988; Collinot et al., 1996; Haufroid et al., 1997; Nisse et al., 1998
728, 227 bR H )= B MBI EREE A RS R EWES TV D
(Greenspan et al., 1995) ,
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10. FE DL
101 BEADOEEDFE
1011 FEFEMDHELFERLETE

EMIBITD 2-7 hERvx2F ) =V OBERREEICET 57— 213, & A MRS
TRV, BRZEREE G X W < O OBFBIREGNC IV T, ME~DRENRD LT
% 73 (Rambourg-Schepens et al., 1988; Gijsenbergh et al., 1989; Bauer et al., 1992; Haufroidet al.,
1997), ZOL I RWEIROEN TS, 227 M v =d ) — /T L D REFE~ DA FHIE
FetEafm 1, AR EBREN 2 W 7o BR ISV Tn g,

10.1.1.1 M BEFHEE

2-7 hFR v ) =N OEMEFRRBRORSEIT, 7y P2V TTTEOh TR, Ty b
T, b NEWVEAERIIIE TCH D, 7 FERA, ORI %L<i&ﬁ
BAIZEY, 227 bR ) —VZHE, B, B RV LITEIIRESED &,
MPEE MR 7 i N T A — % OZALD L2 S 417z (Carpenter et al., 1956; Dodd et al.,
1983; Bartnik et al., 1987; Ghanayem et al., 1987b; NTP, 1989), Z L5 DO#BRO W DTl
MREE P IR IR R OfE & & B I MK Z b O BEIEFE MG L, Mg ~DZE T A WiiTh
% & o7z (Grant etal., 1985; Krasavage, 1986; NTP, 1989; Ghanayem et al., 1992) ., [FIEEIZ

2 FORBRTIE. ARG ORI 2-7 F ¥ F ) — L~ DUkE %%ifwt7/%®ﬁ@
AEGLE T %227y PR b IME~DE éfUDEifhfpﬁ>ﬁib‘é:b‘fﬁ%t5%ﬁ>?%?>%b7fjb R
M= B B 22 B E R 3R S v7e 3. £ 0 X9 2B E L, R L IRE ORISR
<@6kﬁﬁbkoé%K\}TF#VI§/~WA@%ﬁ%%@WLﬁméﬁt77P
TiE, MR FEMEOEIEE 2ME T L7z (Ghanayem et al., 1992; Sivarao & Mehendale,1995), =
NWHDT—E00, HWIRMERD G 2-7 "x v =& ) — /T X VFER I DI L
TR E < (in vitro BEBRCHREI STV D) | BDMEREWAE W MER & E X #ib 5|z
O, MEFEME SO EEEITIR T 5 2 & B3R Sz,

Ll 20X D erfitee BEIBEERIZRER & Bbiv, 2-7 x> & ) —/LiT
FEHRICO > TKEREZE I N7 v b TRBIZE SN »oT2, T M 2-7 v X
J =)V 13 BBk G S SRR TR, 2R GOl T, ﬁéﬁmmﬁﬁmmr%#
AR THREICEB W T 2 BEIE X 7= (NTP, 1993), NTP(2000) 23326 L 7= 7k O #E F 12
L& [FEROFEEN, 14 B OWAGREEZZTT2FRZT7 v NORRBERICBWTHRD 5
nTnb, ZOAME, KEME, EGAREE SETHLEBE2 L5, G, Bl
SO TONE DT Y CEM, BHIBRRE Vo To, FAERM 2RI oOEEE | M
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IZBWTBEESN WD, EERSMRMICHEL TRELLT VMRS, @ik ERER
DOHFIZIB N THBIE SN TS, X512, NTP(2000) 12 &> Tithbh - EHERBR CIX. &KE
QDT STT vy b 2-7 hX V=¥ ) — VI ARRZE S, 12 5 AR E TEHIZ
WL M L Z8IckBWV T, RN Z2RBDTVD, Zo&MmbGLid KERME,
BRE, KEETHY , RRECBE SN, EEEIBEREC-TEFLTEY,
RERI 23R L C b A B RUGEIEA HIL TV,

2-7 MR v ) — VRO MR TR EL, MOFERBYHETHLBRINTND, *
AT, BEROREICL Y, RIMERE DR DD 51 TEH Y (Nagano et al., 1979,
1984) . E£7z, HEBMELW LITEMERARERERICES VN TH, MRFH/NT A =2 D%k
P STV D (NTP, 2000), 72720, ElRL72LDiC, ~ v AL, 227 bFvxmy /) —
NVERMEOMPEREMEICRT LT, 7y PR VESZENMENE AL D, MRTFRIEEIL, U
T A XD LR V&2 Tz /B e R T H 80 57T % (Carpenter et al.,
1956; Truhaut et al., 1979; Union Carbide, 1980; Tyl et al.,1984) 23, &S 7=7 — XL, Bzt
OFEZEZ T DITIEIAR o ThHbH, MUT, ZNHLOEEL, 7y P CTRZHDS LITEX
WEEREZEZRTHELIV L, GHEOLAICOABEINTVD

EJ/AN &Eﬁ@&%vﬁxﬁiwﬁyb’ﬁmf% TEWNT 2-7 ¥z x ) —) VIR
BT TYA ., MRDSEZEOBEWENEKTH S 2 L 2R T HTARSE LN TN D, FHE

%mmﬁ@%mbt%g@}7b#v:&/—w_%%éht7y%@%ﬁ_kwf\
MR BN X T (NTP, 1989), — 7, V?XT%H®%t$Lﬁﬁﬁiéh
TU 5 (Heindel et al., 1990) 25, Z2UZHOWTIE, WBEZ@EBE Lz 2-7 by ) —LF
T2IEE DR BAA ITHR SN EHEREMICMHEL THE U, IBIFKENRK TH 5
EWVHGRMBNET HALTUV S (Atkins, 1999), L2cL., ZOREBROHE B BIZIL, BIFOE
RN DWW T OFRER LR,

2-7 MX v ) — U RNEEOERBWFEIC R L iR B A R T T DA T —F
—ANGFHET L L, DETEH DN, 2-7 bFvx X ) — L ~OREREL L I3H
FEIREE 2 T 728 OB W TR PN T A =2 QBB A LT E W AT & &
Bzt 227 bRy —E, B MOEEEEZ R TO T R2WhEEZI LR
5o

INRRETIE D 208, BENREAORRERSC in vitro LGB DB LN T 20 biE, B b
X, 2-7 R v 2 F ) — AR MIKEEICH L, Ty bR EEEMERVATREE DR
I TWD (7720, B MZBW TS O AN ZIZBET 57 — 2133 & A kR
TR, BEtShzBmoh it 7y MPARBESHEDRGVVETHL EEZ BN
Do
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10.1.1.2 EZDHDHEEHEEE

2-7 bR )= M KD RBEOMOIERZRE & LT, M, B, g, 5 X OvERE
NETONTEY, A REBYE(T v b, ~ VA, U¥F LV LITELEY DIZBW
T, HEL EH, b L UIEMIREE T O 51TV 5 (Carpenter et al., 1956; Truhaut et al.,
1979; Krasavage, 1986; Bartnik et al.,1987; Ghanayem et al., 1987b; NTP, 1993, 2000), ~E 7
U BFRILE. Gl X OCMRTEELZEOHER, ~EZ/nbE U RRE, BIRINREDS
<UE, WIPERMIZ X0 BIRANIIZAE LTS D, &5 WIS T 55002 k5 b
D L #EZ HH(NTP, 2000)  FHTi: BB O LS —E OSBRI L &L W o Tl D
Y, WA ECTEHETOARBEN TS, MIREOZEMIT, Tz > TR AR %
ZATTERET » FORFIBIZIBWT, Mk N7 A =2 B2 LT HELVIEHAE TR LN T
WD (T2 LENGOHE T CIIMKEENRINTWD) A, 29 LI, 2-7 K
FraZ )=V ORBEDLIERPFESNTND L L L TV LD TE RN L
# 2 BT (NTP, 1993),

AIE D, v~ TACBWT, 2-7 hF v ¥ ) — Ul X DO EERENES TH - 72,
~ U ADBHERARKERTIL, RIE, BB, 20 LITEBORAR EARRO 5T
WD, HEX D MED SRS & < o RITE 2 O S A SRS FE T VLR B A 23 B D
ZEERTHANNS ORO LN TS, ZHHORET, MRFNEILLFERT D5
RECHINCD > TREALZ T VAR T v P THEIE I LTV A (NTP, 2000), Al
~OZNDLDOEEL, ~ U ADREALICE T DESBERE L L AT 5, RIERAIE, 2-
ThRT 2 )N EEENEIIR TR SN ACBWNTHBEIN TN D,

T b, wUR, FREFUVYFEHWE, 2-T7 bR ¥ ) — L OREFEE AR LR
BRIZBWT, BmEECRireEE. & LIEaBIE, U TR EEE b RTHEL EToR
BIEL XN TV 5 (Hardin et al., 1984;Schuler et al., 1984; Wier et al., 1987; NTP, 1989; Heindel et
al., 1990) . [FIERIZ, MEDZFERE F 7o ITMEMED ATHIRE ~ DB (— AW FRIERIT W
LEZOLND) T, MWBIERIVRSINDHERRE., b LMK EERRIND XY
EVHRESCREDOHEAICOAR, BEE STV S (Heindel et al., 1990; NTP, 1993, 2000) ,

bPENRTF—ZIckbe, 2-7 "X F ) —)uT, MiEEM R EOFERZE L T &
LR T, SEFREELZHR LA E BB 5 (Exon et al., 1991; Smialowicz et al.,1992)
-7 FX U H ) — U RHRRICEEE MT T AR AR DI, TR ARELT
W3,
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10.1.1.3 BHAMSL L VB EZEE

NTP (2000) iZ X » TIrhon 7218 A4 T v A TiE, BEERAERSY, BBRCRELEZE
BREMIZEBWTOR, (ZLDGEEDLTNO)AEICER Lz (RSB EDEE LIZGE
WZFR D WL Do plicsunT),

< 7 AZOWTIEL, BB AMEEZRTRELA H 5 LR T BT D (EO TR & A
fiEE & HEDRITE O ERAIRFLBE O IR AR EHICHES) 2R, 7 v hO#EIZ OV T,
PR 72 LI 22 VN E B X DTV D (RIBICE T 2 B S U < IR EES G fa il o 58 4 5
DT ERIZHESL),

7 va 8101 IR L@, 2-7 bR ) — R0 BAA ORITE~OFRIT, WA
WREE D%, B AN, BIEEZILEBICES LTEWE OB, & 2 \WIHEIRCMER 771k
WOBEUZ L0 AT 2, AT, MladsE, MiEROMEE, sXOMAbtEZ 5 ik
L, INBHIE~Y VRO THALNTEE~EEITT 2B THDL EEZ LN TS,
B~ A 2-7 MRy 2 ) —VingERT DB AlX, B2 23 > 8.10.2 THERL L 728
0. SRBRMEET LA R LAY v SR OIEE LR N ET D EEbhTnd, —H
O in vitro BaEERBR T, 2-7 by ) — i k) ERECB W), 5O BIEE
ARFHER SN TRBY, £72. % BALD 1%, NARAX—Cb FOE#EMIZBW T, YL
BEROENEZFEE L TND, ZNbDOBELEHEERBROFTIL, LB ONIHEDOLR
BRI L TR EACBEREFFZRVWEBEZ NN, BEFRIZENT 2-7 ooy
— /LR & DNA OEBR LM EAEH N R LIS 2 BENT OV CIIMRIZFHE & 2 22
DO, SORIBEDEEND L ZATHD,

10.1.2 [WEFEREL L VHZEREDREERE

BEH LT —HITHES L, —BER, ¥R 2-7 v =¥ ) — a2 EH T HHEERMY
AT OANCE 5T, ZOFEWEOEBELRBERKIT, BNEKOBRATSHL, Bl
DO OEBEUIIEFIZE I K GHYIRET=4 U V7T — X TR ST ien) |, [K&T
HHZENRTHEND ORGP EGMFOFERBZEIRNCTHD B2 ONDHNB, KoHOFE
BT, 2-7 bR H ) — T K DRSO LT, R R - RSBRAE
BEINTWNDDIE, MARKOAHTH S,

B MIXT Y 27 OREGHIEICENT, BERE— AT T 5B ETHREL DK
X, 7y FE~vURATHALNEMIRFHIRETH D, LFFHORER TR &R 5O
RIEBECBWTHIAN B LTNDD, ZNOOREREHRIND, xR iiE#n
FHEEE H BT 5 BMC 23, BEHIO@EWRERICESWTER SN TS, v~ T RIZBITS
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A OIEEBEMRA G EERELEZ 5N TEY ., ZOFMEEICEA LTS BMC 23EH
INTWD, 7 v \—HilaDaFEEEICETS BMC &, £& LT, BEEEZ LD
BRI LT B2 BMC & DD =D, EHEH TV 5 (Appendix 5 ),

MRS IR 5 TC(TC OEHIZ 2\ TIE Appendix 5 22 08) 13, ROKRICHE Sh
5
TC = 53 mgm’/0.5

11 mg/m’

ZZT:

« 53 mgm’ X, T MBI EMRR(T Yy hOF—H I~ ADF =X L) FFELT
BYBRETHDEEZOLND) THLN, MIKFHIEEIZET 5 BMCos [EOHFAD T
[RIETHY ;

« 0.5 [T HEFMELRE T, 0.5 GEWENRE FHIFERIZEE) X 0.1 GEWE) /)1 FHIFERIZEE)) X 3.2
(FEEIREFRITEN S E)) X 3.2 (FEEN ) FRIRENEE) 672 5,

DOIEFEBER BT 5 TC (X, LLFORRICEH S D -
TC 4.3 mg/m® / 100
0.04 mg/m’

ZT:

« 43 mg/m’ L, 2-7 PR F ) —/UT 2 FERIREE S B B6C3FI < 7 A IZBWT, B
B O _ERImE I AERIT 5% DN A4 U S+ % BMC (NTP, 2000) TH YV ;

o 100 I ARFESEARE (ENEENCEI L T 10 5, B L OHEMZE#HICE L TI10/%) Th D,

(Y

AIEOBEICE LTI X2 IcBbh TC 1%, vﬁxm%%m%IL&ﬁ@%@@it
ENANZONT, BRMEBE LI THDL EBELLND, 2-7 X=X ) — VIgEE
Wﬁﬁﬁmowfwﬁmkbfi#%_%Mkﬁbﬂé#\m@%MT®E%%$¢_%
DWTCHEH L72 TC OF 2, RiE OEIZET 5 TC LV bEfETh o7z,

ATE OREIZHES LS TC 2, 2-7 bF v =& 7 — VRO MRFHEEBIC OV TEH L
ToAED 275 53D 1 ThHHHFIL, FHRIET 5, LorLRns, filHE OIEMMEERZ IS+
% BMCos 1%, WEMREZETe, & O DEEE DRELE A O THEORERITHES
WTCTEHHINTWLZEICHETRETH D, L, BBMAREZRALTH,
BMCos I, ::ﬁmbt@®34mMN_miék%zemé Flo, 22T Fx K —
S~ DIRGE LRI & OBEMEIZHOWTIE, RIE OB L OBFEM LD b 135 MITHUE
LTHFESNTEY, b MR FREEGEFITMII TIEH 208 2 KIET LW HFHLE
WS DHIVRINTN D,
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10.1.3 YR O D#HELHEH

REMAEF D 2-7 bR & ) — VREIZELTHELALTWDSET —ZIXZ LWA, Zih
WZES e, BT FORERTIE, 2-7 ¥ ) — Va2 GHEKORADN, FEk
IRIEIRIK & B R DD, ZEARREMRATIZ, BAZESTO 2-7 hFv o ) — L PR
FE1E 8.4 pg/m’ T, AEIEEEIL 243 pgm’ Tholz EMESN TS, TR~ S@Y |
IO OfEIE, AW BIEITER U CTEEEIMRD S, 22 ER LEEEZ D
o, EEE, ME—BNCHER SN TWD DT X OFRE BEEEN V) ICB W T, JAETR & #
TIN5 (HBE TH) O CRIBME N BIAEZIZ OV THE STV D R miRE
DN, R (7.3 pgm’) Tho7-, — KIS, BRNZEXICL D HR, BAZERICED LV
L EOBELZIT D, FROZERREFETIZ, VX OEEN LS 50 #EHIE
WT, 2-7 bR Z ) — )LOFHEEET 27.5 pg/m’, IR 438 pg/m’ Tho7-, L
2L, HEZFRSOPFIZIZ, ZNODOEHEZN LT, IZDNTKED 2-7 FFm¥ ) —
N~DUEEE T O LG Db o7, BlxIX, Rl Tirbh il Tk, —&
IR FRER SO WL DD | ZAeZ B LR T, EHNRRNEK T IREN KE 62
ng/m’ ICDIEBHIEEDHRENRHH Z LARENTWDS, ZOX I RHEBEERLEHEHNT 5
BRI, WMABLORERFELZ N L CTEREND 2-7 hXv =X ) — L ORIT, Bn/ BRE
HEHIE 2D OB RE L W HIXD 0TS - T,

Bonler —# (L LTERBMICEKIT 5 3E7IRER) oMk &, 2-7 ¥y
TH ) VIEBRKIELEDE b~D Y R 7 ZRAEHET HICHIY . mMEsEEX, &b
HERPETHDLEEZE 2 DD, PR LT-FRIZ (Appendix 5 H5H) | 2-7 hF =¥ /) —
LD TC & LT, 11 mg/m’ (11000 pg/m®) & WV HEAR, BHIRES AT v hO~ 7 2 THL
BEINTMUENT A= OEIZBE L TRE SN BMC IZESWTEHEHITRY, &
HIZER L CTld, #PEiie il K OEYEl I FI R E N EZE ST\ D, 2 FFHEES
Wim~ U A THAE S AT OISR LTI, XV RAeEEH L 0.04 mg/m’
(40 pg/m’) £V H TC AREH SN TWAHA, = OEAEDIEREE TR,

BAZERTOREEREZ TC LT 5 & ARSI 2 PR g fg 8, Mk
TS TCUREENA W) b, AIHOWEICET S TC(L W LeflzBE LIHE b
ERISZRNZ EAREN TV D, [FRRIC, ZHEAREHRA CRE SNTBRNZEKT DY)
REL, 6D TC HEL VKRV, LLAans, ZERREFHE CTEASCENDZERIC
OWTHE SR EREIL, ATHOWREICET 2 TC(X Y Lafllz B[ LI-E) % LFE
S TWAH,

BWNZERTOEIREREIL, 2-7 v ¥ ) — V2G04 2HBE /G 2T 2812
BERLTU, FEEE DX O RRGAZEENIHEMN T2 Z Lick oA OREREIT. 2K

193 /193



CICAD No. 67 Selected 2-Alkoxyethanols
PART D. 2-Butoxyethanol (Update)

DT —=ZIZESL DN, EE~OFERZEIZEAT S TC ZI1E202 BRI S EH#HEE S
NTWD, BREO R RFEER SO OPEHEOREMEIZES L. BAZERT O 2-7
F¥v =y ) — VORBK R EEIREIL, filE OWMEICET S TC(EHEREICESL, &
0 R ZBRE LI fE) OF) 1550 (5 CTh D LHEIND, HEEHLNOOPEHIZL > T
HIebINDEBAZERTICKIT 5 ZOTHREIZ, FEENESV (b b Mk Fr) g
\ZBE95)TC D 6 {5 TdH D,

10.1.4 @BFYUIOFMIZH ]S TREEM

EMRETE BORETEMEIT, 12, ACETORMEICRBW T, EERREMAZRET HIR
L L CEHESNTWAR, BREBATD 2-7 bR oy ) —VRBEICET 57 — 23R
BLTWDTED, M0 RiEFEMENE, EAREREEMIL, b ¥ TEME S - 2 EE
REEHEDOWME T —ZICES b OER, ZORE TR SN EETRITHR LD L E
Z BAv, FEROFEEITEV, B2, BEIES B (EKH T 52%). (77
7 REORENES TUXLOXRROLNTEY . ZHUT >0 TE, —#iE, 316
-7 ¥ & ) — VR T D DI o e AR EER TRV D Th o 7o 7
HEBzLND, L, BERMEEBE LRI/ TLED OO, ZORERFAIL,
B FZ LS TIIME— & 72 DETRRNZER COREME L R TH D, AR OHEEMIZ DUV T
E, ERHD 2-T hX T F ) = A RRERINEND Z LI L 2BRELBEINTED
TR, BNZEXDPLORAINLELY DN bO0, 2R oEE D5
Ho IHIT, 227 MR v ) — VREBEE SO/ O E 558N, #74
F=Z VT ERHERINTELT, WREORHEIMENRH Y, S 6RIBHPTH
NONEHEEZ 2 bID,

-7 bRy )= EGRETLMBOMENZN T 2REEOHEMIZEAL TX, £DE
BRI, £ 20D OBIIZOWTHIEN T oL THEEEE 23 FTRE Th - 7o B IZ B
WT, B~PRETHD, FlziE, A7 —REHE2EERIHER LEZBICLT-b &5
BNZERPREOR I, BENRKERE LTEEMZBE LT 0.5 [Bl/h 8H I,
1.0 BEl/h EWVWolm@mfAREEHEATLE, TOX ) MM AEENIZHEA LZEEICL 55
SNHRENELREIIBLE 200 1 IZhbERIAEND, —FH, BREMICIVIAEND
227 bRV Y )= VEOHEEMIT, EEFKRETEZ D FECES VTS, 2951 T
BrHEEMEIL, KV RRMEBELZHOFEELREMA L THEE LM~ L, KT
1 Hi/h&< s, LnL, ZOXI RAMEEICE DL HT, MtEOERICESW
FROHEEEOFEE T, RO T — XSO THEEM X 0 @, ASCEOFMC
13, WAL L DRI EL . FTEDOIEZED LR & d L O EATHE 2 SR BICHE
BLTW%, LaL, USEPA(199) ICHE SN TS 95 N—t & A VEICHESL &
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ZOHEMOKFOREN, HEICZ 2 CHE LR OB 3~4 [FOREH, £D X572
EEIREFTHHADRH Y, HHIFZNMHIED LV ZL OWREZ T TWDHZ LT D,
Flo, T TRRSNIEEZ, BEMICBSFET L2 LEDbND ., HEEDNAFLE
5 2-7 "Xy )= VERREORO, DFREEIZ OV T ORISR A NGS5 F
BIZEDNTNWD ZEICEET AR ERDH D, LIehR>T, 207 ) a—rz—7 ks
WMazEGHT 5% < OELIZHOWT, £N6 Z2FKETEMNIMEN LG EICET HRED
WEZ, DRI L CW A AEEER S D, HEREFRMLIZE TS 227 v xy ) —
NEBECHEEMLNOD 2-7 ¥y ) — VOBMICET 27T — 22 S HICEDDH T
ED, KEEFHTHLEEZOND,

MEFHER 2-7 v ) =V OEENOEBERFMIEE THH L) Z &2 20T,
B O FEHRETE O 2V LITRHIRBRICBIT 5T RICES < & ZOMEMEIT PR
FETHDHMN, B MIBWTIE 2-7 bR v =¥ ) — R IMIRFHIEELFRETHE VI TR
I, DITNIHER SN TWLIET TH D, LR, invitro B THE LT —4 06, B |
X7 v IO BEZENMENZ ERRBEIN TN D, MIRFHEEICELE FoEZEN
RN EE, TC HHDOERIZ BMCos (i H 402 NHEFEMEREEZ /NS < T HARMLE 72 0 |
b MBI 2RBRTHELNT D NWT—ZI2L0, 20 TC MEENRETHHZ LN
RENTWD, LB R IME LA FZMAREL (IPCS, 2005b) (231 2 Fif# HAEhRE D
AT, BREFENDRNT —ZITHESNT WS, LLARRS, 574+ /0 M & 13HE
T ONRMEFMERE A G D LT, IV EBEREEL RITTRIICHET 27— =2 (T 72
OOLENFFER A OT — X X—2) 1L, XD FR S OB FEET D,

LorL, FolWBEEZMNNT 12 » HEBZ TUTOICEBELRRRIZBWT, 2-7 o ¥
J = VD MIRTFHI/NT A —F OB T 57 — BRI TN RWZ LICEET S
VENDH D, 62, MEREZIT 5 &R T 28 OREO LA/ SV, NTP
(2000) |2 & B dHMB MR Cld, RESNEBBIREOEIIZ oo, 207 —Z 2 v
TETMLEIT>TH, BMCos FEIK T OMEEE — ROSBIROFFED ) 32 S i3B b,

95% FAMEFER S (LCL) & ITRHHRAYIC, TC X, BMC O RHEEMEIZHESWTE ST
Lo LInL, KED/NT A—=HIZDNT, 95% LCL IZHEEFMMED 3 0D 1 K TH V|
95% LCL # W T HIEMIZ TCIEEDL L2V, b2, MBEFD 10%% [#EF) &L
TR FHIFZEIZES T 5 BMC EARE L7256 (TR LTSRN Tl 5%% VTV e hy)
Wi, X 2F T 15 EURNIINES E& 2 bhvd,

~ 7 ADORIB BT 2 IEEEMHIRZICEE T2 BMC IZHESWTEREINZ TC [Z2oWTIE
(CORBEIL, Ty b T AOHEMERRE ., 1| M2 208 b~ A0EMERERICB VT,
—HLTROLNTWDEN), TERE~EEORMEFEMENS D, HEORHENG | B
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SRR A~ E AT 5 2 RS2, I ~ORZENLHETH D
EHEESNDRBIOREN L W oTe, TN HHAEDFHEREEFICETHHEHRNZ LTz,
b hEOBEMEITIZONWTIE, FAHETH LI NERICERI T2 Z LiTTERYy, (BT
ME—E U T O & SN DR T, IRPB X O LEKE~ORIED i b B2 ETH
LERESNTVWDZ &I, ERICETS,) %ﬂ’b%@ﬁimb)fxm’ﬁﬁi FoThblen s
NDRPTHIRETHL L2 061E, vV A, Mif&2t hORE L HEATGE, WHOMREF
DR (FBRYEEE ARV 720, 13D ICBUR Thd D vTREMED S, 7'72 IWAICE ST
2-7 hXTIF )= AANRRENDTZD, BOLK AVITEIERIALOREIZF S LT
LA D % o

ESL AVTEICHIEREZ VT 70 22N LIZBRBNE LWL O THLEAICIE, £EX
WREEIRFE 2 JRIE M L7 BMC 2HLY Y2 AIC LT TC 1, & DU A7 ZilKGF
fiL72b DL D EEZ LD (TRLHRABIUC K DBENIK I TRV, —F,
EMIBITARET 2-7 hFRm & ) — L ORERIN (b b OEKROBEH LT, 27k
Do/, T7hbb, & CREBUAED 27%I272 D 155 ; Corley etal., 1997) &, TC DOIREIT
PRLTEREINTE TR, £72, TC O#LY EZ AL 725 TWv% BMCys flHIZ, &
HZREREOHEREZALEED TEHENTWD, MEMARREZBRI L2546, BMCos
I3, RXECTHRRLIZEO 3MHELUNICE DS B2 6D,

U A7 OfEHIEIC T oEBEICB T D EMREBRICESHWTEHR L TC &, 2-7 k%
v:&/—wéﬁﬁﬁééﬁmﬁﬁﬁﬁ%%ﬁﬁﬁé LA Ko THET D F I EE OHEE
SR L TV Z LIk D2 RS, HOREMDNS, L, HEBRZEREIX, F
B 72 B H — NSV TER Y, —REROS I, T HBEE N S & BB S5 (B
K22 150, HHPRHIFTH 614 500 F) & -7 (USEPA, 1997), F7-. RiRO@EY |
227 hXTZ L )N EEHRTLERMDONONTIE, 1 BRfEDLNRELIbDOLHY . £
) LG A ICITBRE ORFEOCHIR 2 F 0 S TER b RVWAEE L H S, 6T, 1
RPN . BREINA AT v A COFTR & RIS, R0 LIZEH OBl T
BEINTRY., BEMOBREN 2-7 X=X ) —)Lic ié@ﬁ%@%ﬁ@%%%#fﬁ@
WIZEWRENRTWS, LER->T, EBROFT—=HIZESNWTU 27 OMAHIEEITH Z
X, Y Thr BN,

102 BE~AOEEOE'

BREE A~ D BEESEATR IOV T, CICAD 10(IPCS, 1998) LIRRIAET STV =, AE

1 CICAD 10 & A& CICAD 67 OJFERIOMIZIL, BENZEWTETOMEN S L3, K& (77
5 PNEC 1) 1%, FEETH 5,
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(S5, CICAD 10(IPCS, 1998) DEREL~D B+ 55— % %, Appendix 6 (T
R

10.2.1 JKERE

HWEAKD 2-7 bXvx k& ) —)VFERUEIZEET 27 — %1%, U A7 ORAEHEIZIIA+5T
D, LnL7ens, KERBEOY AZREHERIRINTEBY ., ZOH T, RFTT
HIERBEIEE (PEClocal) & TG 2R T (PNEC) O LA EH & T b,

HZ/KD PEClocal (X, A—A K7 U T D7 —4% (OECD, 1997) &, KE D4« D THH 6
1993 FERIZEREF ~PEH S N7 L E SN TV AREICET 2 HRICE S CEH SR T
W% (Staples et al.,1998) , TR AKIREE L, JRPTHOI) IR R ICBIT 5 i b 2 BRERE 2 oK
EHERETTOT —F X—ATHR L, TORTEICESWTHRE L, BFRIOHEED 36
THZHOWTATOIL, ZDN 26 % FTITBEAKLESEEE D 6 OHEHTH D . 10 » Fridi) I~
DEBEHH TH-T-, MHABE L 7T A ET UL ST 2-7 FF v =& ) — L DB
Btz TR LWL, DT NTHELERERPEPNL TS, LrL, Eb5DFiEDN
5bH, 2-7 X ) — L DRH(84~96%) KENZ/3A L, 520 DIFIFETHRKT
IR T D ETREND ZENRINTND, 2-7 bF vy /) — )L ERITIRIE & DRk
AIIEHTEXARETHY . EVBHELEVWEEZ NS, £ 227 Fx v E ) —L
X, AEMIZ LV EZ RIS,

Hulsh T SN2 TOKRDE—OFEKLESEZR TR ST 1 S5k En 5
CIRELESAE. A—A T VT Oy R=—I12BIF 5 iR /KDOFRBREEE (PEC) Xk D
BRICEHEND :

PEClocal (water) — Cefﬂuent/ [(1 + Kp(susp) X C(susp)) X D]
50.4 ng/L

ZZT:
o Ceffluent 13 FEKEESGEE OHEAKF D 2-7 hF =& ) — )VRE(QL)TH Y | IROBRIZHE
Hansg .

Cefﬂuent =W x (100 - P)/(IOO X Q)

ZZT:
W = BEHE : 1400 kg/ H (OECD, 1997)
P = BEAKMELEGR ISR 5 ESMRIZ X DBRE# (%) (SIMPLETREAT €7 /L%
T91%& LT=)
Q = EEKDE 250000 m*/H (OECD, 1997)
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o Kosusplds BREWEIKEAERELTH Y . Kysusp) = Focsusp) X Koe & L TR E NS -
ZZT:
Focsusp) = TEBWE T DA HE PR TR O 57 (0.01)
Koc 0.411 x Koy
ZZT:
Kow= A2 % 7=/ K5 Ef%%(6.76)

* Ceusp) (FIKIZIT 5 R E OIREE (7 7 4 /L M= 15 mg/L)
o DI EIZBE T 2 A PURE (T 7 4L ME =10)

PERALBRNE 23T 2 01X Z OME DO KR E 70 BHE T, MR Z OBEKLBE L ~L )
HER SN DT TIERNWEB 2 bW, BEARLE M TON W (TRbbEP=0) &4
ELTCHAELETZ ENTE, ZOHA PEC 1X 560 pg/L 12725, ZOEIX, TXTOF
T2 e, AT A S O —BEK CHIN SN D Z L ZFifEs LTWnWDH, A—A 7
U7 DY R=—IZBF 52 O THIZBE L CEENAE O TR S F ., BN INT R L
A OREIL, BEIITEBTE e,

LT OHEE 2 B D Tk %2 AW TIT 9 I H 72V (Staples et al., 1998) . 814 D HEHIH 51 7>
O, I &E EREOLAOKNEDOT — 2 B3G5 b 2 LIZES\W T, KED 36 T4
i U7, BEHE, BRI EICE S & 10 FiCE T 20 Fhno 7 B2
TP SN AR EDOMEEZ W TIThiv/e, BEKWLERS AT L% L CHE T S ki
DNWTIE, OfifF%E 90% L HE Lz, HESNEREZ, WMAINC X2 ARITELS, i
NKPTIFGIRITAE T T KU DEAEA~D AT 72 EARE Lcsa o, [BRE] 7
ECThd, Zhblid, BEMEBELIEMETH D, WIHFREIL, BEARLEE LT
L7236 Tl 0.0002~21.7 mg/L (BEKMERAAT 9 26 1355 TOFEMPEH EIT 18000~974000
kg) . ARAFCTHEH L7234 Tl 0.00001~4.66 mg/L (FEKMEEZ 1772\ 10 T CTOEM
B & X 1870~35000 kg) Th o7z, HFRKIZOWTHEINTWD 2-7 hFv X ) —
DR ETREEIT, BAROME)ITEREALIE NGO R ETIGOPKBRA LIZGEIZRBT
%, 5.7mg/L T 7= (Yasuhara et al., 1981), Z LD DHIFR KR O FHECHEEE % |
Table 3 {Z2F & 7,
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Table 3: PEC/PNEC ratios.

Location Sewage Highest PEC/PNEC
treatment concentration ratio®
(mgll)
Australia® Yes 0.05 0.3
(Sydney)  No 0.56 3.4
USA (site Yes 21.7 131.5
specific) No 4.66 282
Japan® No 5.7 345
? Based on a PNEC of 165 ug/l (see text).
® Modelled.
¢ Modelled, but based on known annual release for each site.
9 Measured.

HIIZ 35T DK DEEH i O A2 W CRERDFHR 21T 2 BRDfe$t & LT, Staples et
al. (1998) 1%, 0.03 m’/f (250 /5 L/BICHIY) & ) {EifdETix, 7' ) 22— z—7 v (i
INDE 50%0 2-7 "Xy ) — T b LARE) ORERPEN &R, FEKLENTH
ND5AETE 18000 kg, BEAKLEEATHOILRWIGEIL 1800 kg 12785 &, HiFRAKH D 2-7 b
¥l ) —VOBEBREN 1mg/L (IZET D ERALTND,

12Kk D PNEC IZLA FERICHE B EN D LB b D ¢
PNEC = (165 mg/L)/1000
= 165 ug/L

7T

165 mg/L /KA O BSERHHE B (Leuciscus idus melanotus (=1 Bt o> 1 F3H) (2851) 5 48
IRFfH] LCso) IZB L T ST S i/ N2 28 & (Appendix 6 @ Table A-1 /),

« 1000 I AfEFEMELRETH D, EHIREBRICHE LA ORE» b3 5 & RiEEMEREK
100 OFEHANZYE TH D EEZ B, AETHRE SN TS HR/ND LCs fEICFESL &
PNEC (£ 1.65mg/L 725, LU, JRKFIZX VIEZEREONEWIFEHRLH D, 72755,
7' A 2 Y 7 (Palaemonetes pugio) (2D TR STV D # /)N LCso (96 IEfE] LCso =
54 mg/L) %, T —% O L L L CTHEsIZoAN-METhHy . iz SN
PNEC ZHET 5 Z LIXIEY LIXE W, YKFEIZIS T 2 &/ MEIZ 1000 & 5 RS
MR AT 2 &, RKEEHSDO O LR VEZEOR W T A 2 ) T LT R
Y 71 77 % (Crasso streavirginica) ® 96 F¢fii] LCso (£ 4LE 41 5.4 mg/L, 89 mg/L) (2B L T,
TN 33 5L 540 5L WO BEENE T D Z LT WOKEREEE L OVRKERBED
W FICDOWT, REMRE L 70D, KA OWTIL, PNEC MEEICEE L., BEDE
B LE (RHIME) ORE O BIE 2 N MR OBILIZ T2 Z &1k, Y& ITRDH
AR,

M AKIZI 1 2 EHPRE O f @ fE (5.7 mg/L) 1%, ME SN TWDEH/N LCs H(F T Ay =
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Yo7 TD54mgl) & RIFFELLS, BOY RAZEENRAECTHES REZ LTIV, T
HEEMIT DT > TREIHEH S THIFRAK A~ S, £& LT, BERLENTON
T DOFENDIRNGT T, RHMIIICEREICET2EE2 610, 2O X5 72Kk
TR, —HOKEAMFEIC B L MELALREZBRT 5208355 L THRIND,
UL, AV R E OO R 100 mgL LETHY, 1FEAED 800 mg/L
R TWD, 38 BIDOMFAKTIEDHEEIED 5 6 4 4173 2 mg/L & EEIY | &0 OFIE 1
mg/L % FEIY | @FIXIFEMIC 1 mg/L K CTd 5 (Figure 1), ZiLH DHEEDKFITIHBW
T, WINCE T 2 AR BE SN TWRY, AHEFERE 100 (X, BT — X OfiHZ %
25 L WIKAEMITIB WD THE STV D /s LCso & /K Hi B o0 MY Za #E TEF Ik L T
WAL THERYEEZ LN, TOHA PEC/PNEC LiX 1 LITFE2D, LEzdio T, MK
NOHORFICBE LTI, VAZIIEWEEZOND, o, MIREICE L CHE—ih S
NTW DR L, ICs > 1000 mg/L (Union Carbide, 1989) TH Y, 2-7 hF ¥ /) —
JVHSBEAALER St g% DM 3t L CREZ R T 2 & B AT,

g O
E g
c
2
L
c
g
c
u)
Q
0
@ :
PECs  LCso

Figure 1: Plot of estimated and measured concentrations
in surface waters and reported acute toxicity values for
2-butoxyethanol
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10.2.2 [EEABEIE

TN ThHHIZD, BEAHD2 -7 by ) — L~DORFEIZEHL T, URAZ
EREGHET D22 EIETERY, A=A NT UV TIZBT 2R FWEOFH 2 — 2
ST, 537 pg/m’ &9 PECiocuinEAN RS 4L TV 5 (OECD, 1997), AT T 72#8HlIT
— X I 7o ZOTRIRET, BUEK TOER SN THAIEED I 0I2EmD
(BZ7vay 6B, 2-7 hFvxmy ) —LORKHFERMIL 1 BRETHD & THISH
THEH, ZNHOfEIE. BEMEREZEAL TV RNEEZILND,

11. ILEYEDOBEEEEICEAYT 2EREER 705 5 A (OMC) #BEIZXL S
ChETOEM

B3 ARFZERERS TARC, 2004) 1%, B MMZHOWTIE TEHLAAR+4y] . EBREMWIC SN T
O TEEILRZ LW 728, 2-T Ry ) —u% T M TARNDAMEICE L THE
REE] L LTW5B,

FAO/WHO A [Flf s B9 5 25 (JECFA) X° FAO/WHO A [RI78 5 238255 (JMPR) (2
X DL, R TE 2 hotn, A7V —= 7 REWRT — 4% & v b (SIDS) O HIH A 7
HEIL, OECD O @ AR FWE ST v 77 A0 LB S T2 (OECD, 1997),
E R 7GR BT T 2 08 L FRICHOWTOFRIT. - O CEICHE# L2 EEL
PR — RIS I T D,
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APPENDIX 1—ACRONYMS AND

ABBREVIATIONS

ATSDR Agency for Toxic Substances and Disease
Registry (USA)

BAA 2-butoxyacetic acid

BALD 2-butoxyacetaldehyde

BMC benchmark concentration

BMCos concentration associated with a 5% increase in
the absolute risk of seeing an "adverse” response

BOD biclogical oxygen demand

CAS Chemical Abstracts Service

CCRIS Chemical Carcinogenesis Research Information
System

CEPA Canadian Environmental Protection Act

CICAD Concise International Chemical Assessment
Document

CIs Chemical Information System

DART Developmental & Reproductive Toxicology

DMA deoxyribonucleic acid

ECs median effective concentration

ECD electron capture detection

EHC Enviranmental Health Criteria

EMIC Environmental Mutagen Information Center

EQC Equilibrium Criterion

ETIC Environmental Teratology Information Center

FaO Food and Agriculture Organization of the United
Nations

FID flame ionization detection

GC gas chromatography

GENE-TOX  Genetic Toxicology

HFPLC high-performance liguid chromatography

HSDB Hazardous Substances Data Bank

IARC International Agency for Research on Cancer

ICsa median inhibitory concentration

ICSC International Chemical Safety Card

IoMC Inter-Organization Programme for the Sound
Management of Chemicals

IPCS International Programme on Chemical Safety

IRIS Integrated Risk Information System

JECFA Jaoint FAONVHO Expert Committee on Food
Additives

JMPR Jaint FAONVHO Meeting on Pesticide Residues

Ko arganic carbon sorption coefficient

Kow octanol-water partition coefficient

Ks permeability coefficient

LC sy median lethal concentration

LCL lower confidence limit

LD 5o median lethal dosa

LOAEC lowest-observed-adverse-effect concentration

LOAEL lowest-observed-adverse-efiect level

LOEC lowest-obs erved-effect concentration

LOEL lowest-observed-effect level

MS mass spectrometry

NOAEC no-observed-adverse-effect concentration

NOAEL no-observed-adverse-effect level

NOEC no-observed-effect concentration

NOEL no-observed-effect level

MNTIS Mational Technical Information Service (USA)
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CECD

PBPK
PEC
PEC e
PNEC
ppm
RTECS
=i

SIDS
TC
TSCA
USA
WOC
viv
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National Toxicology Program (USA)

Organisation for Economic Co-operation and
Development

physiclogically based pharmacokinetic

predicted environmental concentration

predicted local environmental concentration
predicted no-effect concentration

part per million

Registry of Toxic Effects of Chemical Substances

International System of Units (Systéme
international d'unités)

screening information data set
tolerable concentration

Toxic Substances Control Act (USA)
United States of America

volatile organic compound

volume to volume

World Health Organization



APPENDIX 2—SOURCE DOCUMENT

The griginal CICAD (IPCS, 1998) was based on reviews
prepared by NIOSH (1980) and ATSDR (1896) of the USA. This
update is based principally on additional information identified in
the following source document:

Environment Canada & Health Canada (2002)

Copies of the Canadian Environmental Protection Act
Priority Substances List assessment report on 2-butoyethanol
are available from:

Inguiry Centre

Environment Canada

Main Floor, Place Vincent Massey
351 5t. Joseph Blvd,

Gatineau, Quebec

Canada K1A OH3

or on the Internet at
hittp:dwiew & g, calsubstances/eseleng/ psap'finall main. cfm

Unpublished supporting documentation, which presents
additional information, is available upon request from:

Existing Substances Branch
Environment Canada

14th Floor, Place Vincent Massey
351 5t. Joseph Blvd,

Gatineau, Quebec

Canada K14 OH3

Existing Substances Division
Environmental Health Centre
Health Canada

Tunney's Pasture

Address Locator 0801C2
Ottawa, Ontario

Canada K14 0L2

Sections of the assessment report related to the
environmental assessment of 2-butoxyethanol and the
environmental supporting document (Environment Canada,
1998) were prepared or reviewed by the members of the
Enviranmental Resource Group, established by Environment
Canada to support the environmental assessment: D. Boersma,
Environment Canada; R. Breton, Environment Canada; P
Cureton, Environment Canada; N. Davidson, Environment
Canada; R. Desjardins, Environment Canada; L. Hamel, Union
Carbide Canada Inc.; B. Lee, Environment Canada; S. Lewis,
Chemical Manufacturers' Association, B, Sebastien, Environ-
ment Canada, and K. Taylor, Environment Canada (lead for the
environmertal assessment)

Sections of the assessment report relevant to the environ-
mertal assessment and the environmental supporting document
(Environment Canada, 1989) were also reviewed by C. Staples,
Assessment Technologies Inc.

A summary of data relevant to assessment of the potential
risk to human heatth associated with exposure to 2-butoxy-
ethanol was prepared in 1996 by BIBRA Toxicology Inter-
national Additional recent reviews were also used for the
identification of relevant data, including those prepared for IPCS
(1898) and ATSDR (1998). Additional and more recent data
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were identified through literature searches, the strategies for
which are described below.

The health-related sections of the assessment report and
the background supporting documentation were prepared by the
following staff of Health Canada: K. Hughes, M.E. Meek, D.
Mair, L. Turner, and M, Walker,

H. Atkins (Ottawa Hospital, General Campus) provided
advice on the biological significance of haematological effects,
A, Renwick (University of Southampton) provided advice on the
adequacy ofthe data as a basis for replacement of default
components of uncertainty factors. Input on this aspect was also
received at an IPCS workshop on uncertainty and variability in
risk assessment, held in Berlin, Germany, on 8—11 May 2000,

Comments primarily on the adequacy of data coverage in
the sections of the supporting documentation related to heatth
effects were provided in a written review by members of the
American Chemistry Council Ethylene Glycol Ethers Panel,
including R. Boatman, Eastman Kodak (for Eastman Chemical),
R. Gingell, Shell Chemical, S. Lewis, American Chemistry
Council; A, Schumann, Dow Chemical; and T, Tyler, Union
Carbide Corporation,

Comments on accuracy of reporting, adequacy of
coverage, and defensibility of conclusions with respect to hazard
identification were provided in written review by BIBRA
Toxicology International and H. Atkins (Ottawa Hospital, General
Campus).

Accuracy of reporting, adequacy of coverage, and defen-
sibility of conclusions with respect to hazard characterization and
exposure—response analyses were considered in written review
of the completed assessment report by H. Clewell, K.S. Crump
Group, Inc., ICF Kaiser International, Inc.; J. Delic, United
Kingdom Health and Safety Executive; J. Gift, National Center
for Environmental Assessment, United States Environmental
Protection Agency; and J. Royeroft, National Institute for
Ervironmental Health Sciences, United States Department of
Health and Human Services.

The health-related sections of the assessment report were
reviewead and approved by the Healthy Ervironments and
Consumer Safety Branch Risk Management meeting of Health
Canada,

The entire assessment report was reviewed and approved
by the Environment Canada/Health Canada CEPA Management
Committee.

Search strategies employed for identification of
relevant data

In addition to studies included in the review prepared by
BIBRA Toxicology International and relevant studies included in
reports published by IPCS (1098) and ATSDR (1998), recent
data were identified through searching the following databases
beginning in August 1996 using the chemical name or the CAS
number for both 2-butoxyethanol and 2-butoxyethyl acetate:
Canadian Research Index, DIALOG (CancerLit, Environmental
Bibliography, Waternet, Water Resources Abstracts, Erviraline,
CAB Abstracts, Food Science and Technology Abstracts,
Pollution Abstracts, and NTIS), Medline, Toxline Flus and
TOXNET (CCRIS, United States National Cancer Institute),
GENE-TOX (United States Environmental Protection Agency),
and EMIC (Oak Ridge National Laboratory). Data acquired as of
October 1989 were considered for inclusion in this report.

As well as these databases, officials at the Product Safety
Bureau and Drugs Directorate of Health Canada, along with the
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Pest Management Regulatory Agency, were contacted to abtain
information relevant to this assessment.

A comprehensive literature search was conducted in
February 2003 by Toxicology Advice & Consulting Ltd, United
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APPENDIX 3—CICAD PEER REVIEW

The draft CICAD on 2-butoxyethanol was sent for review to

Kingdom, in order to identify critical data published since institutions and organizations identified by IPCS after contact
publication of the source document. Databases searched with IPCS national Contact Points and Participating Institutions,
included: as well as to identified experts, Comments were recaived from;

+  ChemlDplus (The ChemlIDplus system searches
and/or identifies literature from a wide range of online
databases and databanks, including ATSDR,
CancerLit, CCRIS, DART/ETIC, GEME-TOX, HSDE,
IRIS, Medling, Toxling Core, Toxline Special, and
TSCA Chemical Inventory);

¢ INCHEM (the INCHEM database consolidates
information from a number of intergovernmental
organizations, including JECFA [evaluations and
manographs), JMPR, IARC, CIS, IPCS [EHC
documents], and SIDS); and

« RTECS
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M. Baril, Institut de Recherche en Santé et en Sécurité du
Travail du Québec, Mortreal, Cluebec, Canada

B. Baenson, Drinking Water Program, United States
Environmental Protection Agency, Denver, CO, USA

E. Chhabra, Mational Institute for Ervironmental Health
Sciences, United States Departmert of Health and Human
Services, Research Triangle Park, NC, USA

E. Frantik, Mational Institute of Public Health, Prague,
Czech Republic

P. Howe, Certre for Ecology and Hydrology, Monks Wood,
United Kingdom

I. Indans, Health and Safety Executive, Bootle, United
Kingdom

G. Johanson, Karolinska Institute, Stockholm, Sweden

S5.A. Lewis, American Chemistry Council, Arlington, VA,
USA

P.A. Schulte, National Institute for Occupational Safety and
Heaslth, Cincinnati, OH, USA

G. Ungvary, Jézsef Fodor National Centre for Public
Health, Budapest, Hungary

R. Wiger, Morwegian Institute of Public Health, Oslo,
Norway

K. Ziegler-Skylakakis, Commission of the European
Communities, Luxembourg



APPENDIX 4—CICAD FINAL REVIEW
BOARD

Hanoi, Viet Nam
28 September — 1 October 2004

Members

Mr D.T. Bai, Centre of Environmental Protection & Chemical
Safety, Institute of Industrial Chemistry, Hanoi, Viet Nam

Dr R. Chhabra, National Institute of Environmental Health
Sciences, Research Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Centres for Disease Control and Prevention, Atlanta,
GA, USA

Dr S, Dobson, Centre for Ecology & Hydrology, Monks Wood,
Abbots Ripton, Huntingdon, Cambridgeshire, United Kingdom

Dr G. Dura, National Institute of Environmental Health of Jozsef

Fodor National Centre of Public Health, Budapest, Hungary

Ms C.W. Fang, National Institute of Occupational Safety and
Health Malaysia, Selangor, Malaysia

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of Sao Paulo, Séo

Paulo, Brazil

Dr C.L. Geraci, Document Development Branch, Centers for
Disease Control and Prevention / Mational Institute for
Occupational Safety and Health, Cincinnati, OH, USA

Dr H. Gibb, Sciences International, Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment, Berlin,
Germany

Mr P. Howe, Centre for Ecology & Hydrology, Monks Wood,
Abbots Ripton, Huntingdon, Cambricgeshire, United Kingdom

Dr 5. Ishimitsu, Division of Safety Information on Drug, Food and
Chemicals, National Institute of Health Sciences, Tokyo, Japan

Dr J. Kielhorn, Fraunhofer Institute of Toxicology and
Experimental Medicine, Hanover, Germany

Dr 5. Kunarattanapruke, Food & Drug Administration, Ministry of

Public Health, Nanthaburi, Thailand

Dr Y. Liang, Department of Occupational Health, Fudan
University School of Public Health, Shanghai, China

Ms M.E. Meek, Existing Substances Division, Environmental
Health Directorate, Health Canada, Ottawa, Ontario, Canada

Mr F.K. Muchiri, Directorate of Occupational Health and Safety

Services, Nairobi, Kenya

Dr O. Sabzevari, Food and Drug Quality Control Laboratories,
Ministry of Health and Medical Education, Tehran, Islamic
Republic of Iran
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Dr J. Stauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Mr P, Watts, Toxicology Advice & Consulting Ltd, Surrey, United
Kingdom

Ms D, Willcock s, National Industrial Chemicals Motification and
Assessment Scheme, Sydney, New South Wales, Australia

Dr K. Ziegler-Skylakakis, European Commission, Luxembourg

Secretariat

Dr A, Aitio, International Programme on Chemical Safety, World
Health Organization, Geneva, Switzerland
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APPENDIX 5—DERIVATION OF
TOLERABLE INTAKES AND
CONCENTRATIONS FOR
BUTOXYETHANOL'

In view of the sufficient weight of evidence for the
haematotoxicity of 2-butoxyethanol in short- and long-term
studies in exparimental animals (with the lowest LOEC baing
31.2 ppm), BMCs for a variety of haematological end-points
were derived on the basis of the longterm studies in animals in
which adequate exposure—response data were presented.

Although haemaosiderin pigmentation was considered o be
secondary to haemolytic anaemia, BMCs were also derived on
the basis of the incidence of haemosiderin pigmentation of
chronically exposed rodents, since this effect was also observed
in rats and mice at concentrations as low as 31.2 ppm, these
BMCs are derived as a discrete measure of 2-butoxyethanal-
induced effects, primarily for comparisan with those based on
the continuous data for haematological parameters,

Although less consistently abserved, the forestomach was
also a sensitive target organ in rodents exposed to 2-butoxy-
ethanol via inhalation, with non-neoplastic effects being induced
in a chronic study in mice at the lowest concentration investi-
gated (62.5 ppm) and at higher concentrations in a subchronic
study in rats (>250 ppm).

Based on the available data from short- and long-term
studies in various laboratory species and in vitro investigations in
blood cells from animals and humans, as well as information on
toxicokinetics and metabolism of 2-butaxyethanol, rats appear to
be maore sensitive than other spacies to the haematotoxic effects
induced by the substance. Variations in sensitivity are well
correlated with production and clearance rates of BAA, Available
data indicate that BAA is principally responsible for the
haematological effects associated with 2-butoxyethanal. The
major pattways of metabolism and disposition of 2-butoxy-
ethanal are qualitatively similar in rats, mice, and humans, with
BAA being a major circulating metabolite in all species and being
eliminated primarily by renal excretion. However, while there is
considerable evidence that BAA is the putatively toxic entity, and
hence an appropriate surrogate for interspecies and intraspecies
(interindividual) adjustment for the taxicokinetic component of
the uncertainty factor for a TC for critical haematological effects
{i.e, haemolysis), the relevance of the systemic disposition of
BAA to lesions of the forestomach in mice is not fully known,
Therefore, values for these two effects have been developed
separately here, with inclusion of compound-related adjustmant
factors for which data are sufficient for one (haemolysis in rats)
but not the other (forestomach lesions in female mice).

Haematological effects

The studies considered most appropriate for derivation of
BMCs for use in characterizing the risk of haematological effects
in human health associated with exposure to 2-butoxyethanal in
the environment are those conducted by the NTP (2000}, in
which rats and mice were exposed to the substance for up to

' The smdies upon which this appendix is based and the calcu-
lations of BMCys in the source document expressed the con-
cenfrations of 2-butoxyethanol in the air in ppm, and therefore
this metric is also used in this appendix. The tolerable con-
centrations derived are given in 81 units, in line with WHO
policy. These figures are identical, independent of which tem-
perature convention (20 “C or 25 “C) is used.
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2 years. In addition, the lowest effect levels for these end-points
were derived from these studies. In these investigations, groups
of up to 50 male or female F344/N rats were exposed to
concentrations of 0, 31.2, 82.5, or 125 ppm for 6 hiday, while
similar groups of BEC3F 1 mice were exposed to concertrations
of 0, 82,5, 125, or 250 ppm. Various haematological parameters
in 10 animals per exposure group were measured at several
time points throughaut the first 12 months of exposure,
Statistically significant changes in several parameters were
noted at these intervals in both species; therefore, BMCpss were
calculated for these effects using data at the 12-month time
paint,

The BMCqs is defined as the concentration associated with
a 5% increase in the absolute risk of seeing an *adverse”
response,

The Weibull model was fit to each of the end-points using
BENCH_C (Crump & Van Landingham, 1996):

P(d) = po + (1-pa) + [1- &™)

where dis dose, P(d) is the probabilty of an adverse response
at dose o, and k, B, and p, are parameters to be estimated. The
BMC s was then calculated as the concentration C such that

F(C) - A(0) =0.05

Plots of the data and fitted curves are shown in Figure A-1,
Although the BMC a8 were derived on the basis of studies in
which animals were exposed for a duration of less than lifetime,
it was not considered appropriste to amortize exposure over a 2-
year period (as is done for many chronic effects), in view of the
shorter time course for formation, ageing, and elimination of
blood cells. Values were adjusted, however, to account for non-
continuous exposure of only 6 h/day and 5 days/week by
multiplying by 6/24 = 57 In general, the BMC s for each
parameter are lower for rats than for mice (although there are
some exceptions in females) and generally lower in female rats
than in male rats. The BMCass for haematological effects,
adjusted for non-continuous exposure, range from 1.1 to 13.2
ppm in rats and from 2.1 to 23.7 ppm in mice.

A TC was developed on the basis of the BMC gss for
haematological effects in rats, quantitatively taking into account
interspecies varations in kinetics and dynamics, The lower end
of the range of BMC 48 for haemological effects in the long-term
rat study was 1.1 ppm,

Information relevant to consideration of both the inter-
species and intraspecies (interindividual) dynamic components
of uncertainty or adjustment factors is available from several
studies in which the direct effects of BAA on several measures
of haemaolysis in rat and human erythrocytes have been
examined in vitro (i.e. Bartnik et al, 1987, Ghanayem, 1988,
Udden, 1984, Udden & Patton, 1884). Based on these
investigations, there is consistent evidence that human
erythrocytes are at least 10-fold less sensitive than rat
erythrocytes, therefore, the default factor for the interspecies
companent for dynamics (2.5) can be replaced with a value of
0.1 {and this would still be conservative). It is noteworthy that the
end-points in these studies on which this adjustment is based
(haematocrit and haemoglobin concentration) are consistent with
some of the end-points in in vivo studies for which TCs were
lowest. However, available data on intraspecies (interindividual)
variation in dynamics are limited primarily to one study in vitro in
blood from various potentially senstive subgroups of the
population (i.e. seniors and patients with sickle cell disease and
spherocytosis) in which no response was observed at the
administered concentration (n=9, 8 7 and 3) (Udden, 1984). In
several other studies, haemolysis was examined in generally
pooled blood samples from unspecified or very small numbers of
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Fig. A-1. Exposure—response curves for haematological effects in mice and rats.
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Fig. A-1. Exposure—response curves for haematological effects in mice and rats (contd).
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Fig. A-1. Exposure-response curves for haematological effects in mice and rats (contd).

individuals (n = 3) as a basis solely for estimation of the central
tendency for interspecies comparison (Bartnik et al.,, 1987,
Ghanayem, 1989, Udden & Patton, 1994). These data are
inadequate to meaningfully quantitatively inform the replacement
of default with a data-derived adjustment factor, hence, the
default value of 3.2 is maintained,

The total compound-specific adjustment factor is, therefore,
0.5 (interspecies, taxicokinetics) » 0.1 (interspecies, toxico-
dynamics) = 3.2 (intraspecies, toxicokinetics) x 3.2 (intraspecies,
toxicodynamics) = 0.5.

Based on the above considerations regarding relative
sensitivity to 2-butoxyethanokinduced haematotoxicity, the TC
has been derived as follows:

TC = [61ppm x 57 x &24] /0.5
= 11 ppm /0.5
= 53mgm’ /0.5
= 11 mg/m®
where:

+ 8.1 ppm is the BMCgys for mean cell haemoglobin in female
rats (see Figure A-1),

« 57 and 6/24 are adjustment factors for continuous
exposure, and

« 0.5 is the compound-specific adjustment factor (see above).

While limitations of the monitoring data in the single
identified relevant cross-sectional study of workers preclude its
utility in bounding the TC developed on the basis of studies in
animals, the value developed above is protective, based on the
early, shorter-term clinical study (Carperter et al,, 1958).

Other (non-haematological) effects

BMC 5 s were derived for other non-cancer effects,
including Kupffer cell pigmentation of the liver (although
considered secondary to haemolysis), as well as ulceration and
hyperplasia of the forestomach (all severities combined), based
on the observations in rats and mice exposed to 2-butoxyethanol
for up to 2 years (NTP, 2000), For such discrete end-points, the
BMC 4 is defined as the concentration of the substance
associated with a 5% increase in incidence over background
response rate, It is calculated by first fitting the following model
o the exposure-response data (Howe, 1995);

Pld) = o+ (1= qo) - [1 - @ 4779

where d is dose, kis the number of dose groups in the study,
Pid)is the prabability of the animal developing the effect at dose
d and g;> 0, 1=0,.. k are parameters to be estimated.

The models were fit to the incidence data using THRESH
(Howe, 1885), and the BMC 55 were calculated as the concen-
tration C that satisfies:

[P(C) - PO/ 1 - FI0)] = 0.05

Resulting BMC 558 were adjusted for the non-constant exposure
pattern by multiplying by 624 x 5/7, BMCqys s for these non-
cancer end-points, adjusted for non-continuous exposure, range
from 0.89 ppm (95% LCL = 0.73 ppm) for hyperplasia of the
forestomach epithelium in female mice to 16.5 ppm (85% LCL =
10,9 ppm) for Kupffer cell pigmentation in male mice. In
concordance with the greater sensitivity of rats compared with
mice to 2-butoxyethanol-induced haemalysis, lower BMCos
values (1.1 ppm and 2.2 ppm for males and females, respec-
tively) were determined for Kupffer cell pigmentation in rats,

A TC was developed on the basis of the lower end of the
range of the BMCqs s for these effects (i e that for hyperplasia of
the forestomach epithelium in female mice), although the range
of these values is relatively small. In addition, haemosiderin
pigmentation is considered to be secondary to haemaolysis,
rather than an adverse effect directly associated with exposure
to 2-butoxyethanol, The TC was developed as follows:

TC =[5 ppm = 57 = 6/24] / 100
= 0.8 ppm/ 100
= 43mgm’/100
= 0.04 mg/im®
where:

. 5 ppm is the BMC associated with a 5% increase in the
incidence of hyperplasia of the forestomach epithelium in
female BSC3F1 mice exposed to 2-butoxyethanal for 2
years (NTP, 2000},

* 57 and 6/24 are adjustment factors for continuous
exposure, and

. 100 is the default uncerainty factor (x10 for intraspecies
variation and =10 for interspecies variation). Available data
are insufficient as a basis to replace default values for intra-
and irterspecies variations in toxicokinetics and toxico-
dynamics by compound-specific adjustments — i e the
putatively toxic metabalite in the induction of local irritant
effects is unknown, and relative sensitivity has not been
investigated.
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APPENDIX 6—EFFECTS ON THE

ENVIRONMENT'

Aquatic environment

Results of acute and long-term studies on toxicity to aquatic
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restricted to microorganisms and unicellular algae, for which
72 h is the cut-off point for the designation of acute/long-term

studies.

Terrestrial environment

Information on the toxicological effects of 2-butoxyethanol

organisms are summarized in Table A-1, Long-term studies are

! Reproduced from CICAD 10, as no relevant new information

was revealed in the literature searches in 2004,

on terrestrial organisms was not identified,

Table A-1: Acute and long-term studies on toxicity to agquatic organisms.

Species

End-point’

(mgft)

Concentration

Reference

Freshwater

Bactarium (Pseudomonas putica)

Sewage sludge bacteria

Protozoan (Enfosiphon sulcatum)
Protozoan (Chilomonas parameciurm)
Protozoan (Uronema parduczi)
Cyanobacterium (Microcystis aeruginosa)
Green alga (Scenedesmus quadricaudata)

16-h LOEC ({growth) 700

16-h IC 5 >1000
72-h LOEC (growth) 91
48-h ECs (growth) 911
48-h EC (growth) 453

B-day LOEC (growth) 35
7-day LOEC (growth) 800

Bringmann & Kuhn, 1980a
Union Carbide, 1989

Bringmann & Kuhn, 1980a
Bringmann & Kuhn, 19806
Bringmann & Kuhn, 19800
Bringmann & Kuhn, 1980a
Bringmann & Kuhn, 1980a

Green alga (Selenastrum capricomutum) 7-day NOEC 125 Dow, 1988
7-day ECso >1000
Water fiea (Daphnia magna) 24-h LCsq 1720 Bringmann & Kuhn, 1977
24-h LCasg 1688-1940 Bringmann & Kuhn, 1982
24-h LCsq 5000 CMA, 1984
48-h LCsq 835 Dow, 1979
Guppy (Poecilia reticulala) 7-day LCsa ag2 Koenemann, 1981
Golden ide (Leuciscus idus melanotus) 48-h LCsq 165-186 Junke & Ludemann, 1978
48-h LCsqo 1880 CMA, 1994
Bluegill (Lepomis macrochirus) 96-h LCsq 1480 Dawson etal., 1877
Goldfish (Carassius auraius) 24-h LCsq 1700 Bridie, 1979
24-h LCsq 1650 Verschueren, 1983
Fathead minnow (Fimephales promelas) 86-h LCsq 2137 Dow, 1879
Emerald shiner (Nofropus athennoides) 72-h LCsq =500 Dill, 1985
Rainbow trout (Oncarhynchus mykiss) 86-h LCasqo =1000 Environment Canada, 1997¢
Estuarine/marine
Oyster (Crassostrea wirginica) 96-h LCsq 89 USEPA, 1884
White shrimp (Penaeus setiferus) 96-h LCsyg 130 QECD, 1997
Grass shrimp (FPalaemonetes pugio) 86-h LCsq 5.4 Enviraonment Canada, 1987
Brown shrimp (Crangon crangon) 48-h LCsq 600-1000 Verschueren, 1983
96-h LCsq 550-850
Brine shrimp (Arternia salina) 24-h LCsq 1000 Price etal., 1974
Inland silverside (Menidia berylina) 96-h LCso 1250 Dawson et al,, 1977
Sheepshead minnow (Cyprinodon varegatus)  96-h LCsg 1186 QECD, 1987
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2-BUTOXYETHYL ACETATE ICSC: 0839
November 2003
CAS # 112072 Butyl glycol acetate
RTECS # KJB925000 Ethylene glycol monobutyl ether acetate
EC Annex 1 Index#  607-038-00-2 2- Butoxyethanol acelate
EC/EINECS # 203-933-3 Butyl cellosolve acetate
CyH,¢0, I CH,OCH,CH,00CCH,
Molecular mass: 160.2
TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE
EXPOSURE SYMPTOMS FIGHTING
FIRE Combustible. NO open flames. Powder, alcohol-resistant foam, water
spray, carbon dioxide.
EXPLOSION Above 71°C explosive vapour/air Above 71°C use a closed
mixtures may be formed. system, ventilation.
EXPOSURE PREVENT
GENERATION OF
MISTS!
Inhalation Cough. Headache, Dizziness. Ventilation, local exhaust, | Fresh air, rest. Refer for medical attention.
Drowsiness. Nausea. or breathing protection.
Skin MAY BE ABSORBED! Redness. Dry Protective gloves. Remove contaminated clothes, Rinse and
skin. Protective clothing. then wash skin with water and soap.
Eyes Redness. Safety goggles. First rinse with plenty of water for several
minutes (remove contact lenses if easily
possible), then take to a doctor.
Ingestion Burning sensation in the throat and Da not eat, drink, or Rinse mouth. Give one or two glasses of
chest. Vomiting. (Further see Inhalation). | smoke during work. water to drink. Do NOT induce vomiting.
Refer for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Personal protection: fitter respirator for organic gases and vapours

EU Classification

adapted 1o the airborme concentration of the substance. Ventilation. Symbol: Xn
Collect leaking liquid in sealable containers. Absorb remaining R: 20/21
liquid in sand or inert absorbent and remove to safe place. S: (2-)24
EMERGENCY RESPONSE STORAGE

NFPA Code: H1; F2, R0;

Separated from strong oxidants, and strong bases. Cool. Keep in the

dark.

IPCS

International
Pragramme on =3

Chemical Safety \\[ n 0

UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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2-BUTOXYETHYL ACETATE ICSC: 0839
IMPORTANT DATA

PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE

COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR. The substance can be absorbed into the body by inhalation of its

vapour, through the skin and by ingestion.
CHEMICAL DANGERS
The substance can presumably form explosive peroxides. Reacts EFFECTS OF SHORT-TERM EXPOSURE

with strong oxidants and strong bases, causing fire and explosion The vapour is irmtating to the eyes, the skin and the respiratory tract.
hazard. The substance may cause effects on the central nervous system.

Exposure far above the OEL may result in unconsciousness. The
OCCUPATIONAL EXPOSURE LIMITS substance may cause effects on the blood | resulting in lesions of blood
TLV: 20 ppm as TWA; A3, (ACGIH 2003). cels and kidney impairment.

MAK: (sum of concentrations in air of 2-butoxyethanol and 2-
butoxyethyl acetate) 10 ppm, 66 mg/m*; Peak limitation category: I(2); | EFFECTS OF LONG-TERM OR REPEATED EXPOSURE
skin absorption (H); Carcinogen category: 4; Pregnancy risk group: C; [ The liquid defats the skin. The substance may have effects on the blood

(DFG 2009). . resulting in anaemia and kidney impairment.

PHYSICAL PROPERTIES
Boiling point: 192°C Relative density of the vapour/air-mixture at 20°C (air = 1): 1.00
Melting point: £4°C Flash point: 71°Cc.c.
Relative density (water = 1) 0.94 Auto-ignition temperature: 4oeC
Solubility in water: moderate (1.7 g/100 ml at 20°C) Explosive limits, vol% inair.  0.9(33°C) - 8.5 (135°C)
Vapour pressure, Pa at 20°C: 31 Octanoliwater partition coefficient as log Pow: 1.51

Relative vapour density (air =1): 5.5

ENVIRONMENTAL DATA

The substance is harmful to aguatic organisms.

NOTES

Check for peroxides prior to distillation; eliminate if found. Card has been partially updated in April 2010: see Occupational Exposure Limits,
Ingestion First Aid, Spillage Disposal.

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use
which might be made of this information

© IPCS, CEC 2005
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ETHYLENE GLYCOL MONOBUTYL ETHER ICSC: 0059
May 2003

CAS # 111-76-2 2-Butoxyethanol

RTECS # KJB575000 Monobutyl glycol ether

UN # 2810 Butyl oxitol

EC Annex 1Index# 603-014-00-0 EGBE

EC/EINECS # 203-905-0 Butyl cellosolve

CgH, 0, / CH,(CH,),CH,OCH,CH OH
Molecular mass: 1182

TYPES OF HAZARD / | ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Combustible. NO open flames, Powder, alcohol-resistant foam, water

spray, carbon dioxide.

EXPLOSION Above 60°C explosive vapour/air Above 60°C closed In case of fire: keep drums, etc., cool by

mixtures may be formed. system, ventilation. spraying with water.

EXPOSURE PREVENT
GENERATION OF
MISTS!

Inhalation Cough. Dizziness. Drowsiness. Ventilation, local exhaust, | Fresh air, rest. Refer for medical attention.

Headache. Nausea. Weakness. or breathing protection.
Skin MAY BE ABSORBED! Dry skin. (Further | Protective gloves. Remove contaminated clothes. Rinse skin
see Inhalation). Protective clothing. with plenty of water or shower. Refer for
medical attention.

Eyes Redness. Pain, Blurred vision. Safety goggles or eye First rinse with plenty of water for several
protection in combination minutes (remove contact lenses f easily
with breathing protection. | possible), then take to a doctor.

Ingestion Abdominal pain. Diarrhoea. Nausea. Do not eat, drink, or Rinse mauth. Give one or two glasses of

Womiting. (Further see Inhalation). smake during work. water to drink, Refer for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Personal protection: filter respirator for organic gases and vapours
adapted to the airborne concentration of the substance. Collect
leaking and spilled liquid in sealable containers as far as possible,
Wash away remainder with plenty of water. Remove all ignition
sources,

Airtight. Do not transport with food and feedstuffs.
EU Classification

Symbol: Xn

R: 20/21/22-36/38

S: (2-)36/3746
UN Classification

UM Hazard Class: 6.1

UM Pack Group: 1l

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R}-61GT1-1II
NFPA Code: H2; F2; RO

Separated from strong oxidants, food and feedstuffs.
Cool. Keep in the dark.

L et fioy (G
Programme on %@} (.""f} w m

Chemical Safety YWHOQ UNEP

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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ETHYLENE GLYCOL MONOBUTYL ETHER ICSC: 0059
IMPORTANT DATA

PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE

COLOURLESS LQUID , WITH CHARACTERISTIC ODOUR. The substance can be absorbed into the bedy by inhalation and through

the skin, and by ingestion.
CHEMICAL DANGERS
The substance can form explosive peroxides. Reacts with strong INHALATION RISK

oxidants causing fire and explosion hazard. A harmful contamination of the air will be reached rather slowly on
evaporation of this substance at 20°C.

OCCUPATIONAL EXPOSURE LIMITS

TLV: (as TWaA) 20 ppm; A3 (confirmed animal carcinogen with EFFECTS OF SHORT-TERM EXPOSURE
unknown relevance to humans); (f\CGIH 2004). The substance is irritating to the eyes, the skin and the respiratory
MAK: (sum of concentrations in air of 2-butoxyethanol and 2- tract. The substance may cause effects onthe central nervous system,

butoxyethyl acetate) 10 ppm, 49 mg/m*; Peak limitation category: W2); | blood, kidneys and liver,
skin absorption (H}, Carcinogen category: 4, Pregnancy risk group: C,
(DFG 2009). EFFECTS OF LONG-TERM OR REPEATED EXPOSURE
The liquid defats the skin.

PHYSICAL PROPERTIES
Boiling point: 171°C Relative density of the vapour/air-mixture at 20°C (air = 1): 1.03
Melting point: -75°C Flash point: 60°Cc.c
Relative density (water =1):  0.90 Auto-ignition temperature: 238°C
Solubility in water: miscible Explosive limits, vol% inair:  1.1at93°C-12.7 at 135°C
Wapour pressure, kPa at 20°C:  0.10 Octanoliwater partition coefficient as log Pow: 0.830
Relative vapour density (air =1):4.1

ENVIRONMENTAL DATA

NOTES

Check for peroxides prior to distillation; eliminate if found. Card has been partly updated in October 2006: see sections Cccupational Exposure
Limits, Ingestion first aid. Card has been partially updated in April 2010: see Occupational Exposure Limits.

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use
which might be made of this information

© IPCS, CEC 2005
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APPENDIX A

STRUCTURE-ACTIVITY RELATIONSHIP (SAR)
ANALYSIS OF 2-ALKOXYETHANOLS

First draft prepared by

Patricia Ruiz. Hana Pohl. Moiz Mumtaz, Jewell Wilson,
Mike Fay, Dennis Jones, Eugene Demchuk,

Sam Keith, Hugh Hansen and Christopher De Rosa,
Agency for Toxic Substances and Disease Registry
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A1. COMPUTATIONAL TOXICOLOGY

In recent years, computational toxicology (CT) has
been used as a predictive tool to fill information gaps in
toxicological databases used for the hazard and risk
characterization of chemicals (El-Masri et al., 2002).
This information has been especially used in priority
setting for toxicity testing.

One such CT tool is computer-assisted structure—
activity relationship (SAR)-based toxicity assessment
(Richard, 1998). Two general approaches are used for
SAR analysis. The first is a “top-down™ empirical
approach that relies on statistically derived algorithms
for extracting useful generalizations from existing data,
usually a large (fraining) data set. Examples of this
approach include TOPKAT, CASE and MULTICASE
(Klopman, 1984; Gombar et al., 1995; Enslein et al.,
1997; Enslein, 1998; Cronin et al., 2003; Klopman et al.,
2004; Patlewicz et al., 2007). The second approach is an
expert system— or knowledge-based approach that
attempts to extend generalizations from individual
chemicals to entire chemical classes based on prior
knowledge, heuristics, expert judgement and chemical
and biological mechanism considerations. Examples
include DEREK and OncoLogic (Sanderson &
Earnshaw, 1991).

A2.STRUCTURE-ACTIVITY RELATIONSHIP
(SAR) MODELLING

The building of any computer-assisted toxicity
assessment model or method begins with collecting
results from previously completed experimental studies
and bioassays. In order to obtain a meaningful SAR
assessment, bioassay data generated under uniform
conditions must be used to develop the model. This is
achieved through careful review and organization of the
data, identifving differences in chemicals used, bio-
assays, test animal species, and exposure routes and
durations. A model thus developed is limited in its
ability to assess only those types of bioassay results that
were used in the development of the model. Another
important limitation is the availability of consistent and
unequivocal study results on different end-points for
chemicals representing different chemical structures.

TOPKAT 6.2 software (Accelrys, 2004) is one such
computer-assisted SAR tool. This allows the prediction
of a range of inherent properties of a chemical, including
its physical/chemical properties, its disposition within a
biological system and a range of toxicological end-points
based solely on the chemical structure. This software has

modules designed to predict carcinogenicity (both sex
and species specific), mutagenicity, developmental
toxicity, chronic adverse effect levels, and median lethal
dose (LDsg), median lethal concentration (LCs0) and
median effective concentration (EC ) values.

A21  Structure descriptors

Muodels for assessing toxicity solely from molecular
structure are based on information-rich structure descrip-
tors that quantify transport, bulk and electronic attributes
of a chemical structure. These descriptors have been
reported to capture processes leading to the toxic
responses of chemicals (Kier, 1986: Gombar & Jain,
1987; Gombar & Enslein, 1990; Hall et al_, 1991). A
number of theoretically calculated and experimentally
measured property values (Hansch & Leo, 1995) have
been employed to numerically encode these structural
features, including the theoretically calculated descrip-
tors for three-dimensional molecular geometry or two-
dimensional molecular topology (Gombar & Enslein,
1990, as described below.

Electro-topological state values (E-values) encode
information about the electron content (valence, sigma,
pi and lone-pair), topology and environment of an atom,
or a group of atoms, ina molecule. An E-value accounts
for the effects of both intrinsic and environmental
features, and it changes even with subtle variations in the
structure (Hall et al., 1991). The size-corrected E-values
computed from a rescaled count of valence electrons are
used for quantification of molecular bulk (Hall et al.,
1991).

Molecular shape and symmetry also influence mol-
ecular transport. Therefore, topological shape descriptors
(Kier, 1986; Gombar & Jain, 1987) as well as indices of
molecular symmetry ( Gombar, 1991) have also been
included for effective quantification of molecular shape.

These descriptors, based on the principles of linear
free energy relationships and cross-validated quantitative
structure—activity relationships (QSARs), contribute to
the development of robust models and associated data-
bases (Gombar & Enslein, 1990). Unigue to the
TOPKAT system are algorithms to evaluate whether a
given chemical is within the optimum prediction space
(OPS) of the model as well as methods to assign
confidence to the calculated toxicity (Enslein et al.,

1994, 1997; Enslein, 1998).

A2.2 Model development

A model is statistically tested for robustness and
validated before it is used for predictive purposes (see
Figure A1; Enslein et al., 1994). The development of the
diseriminant function starts with a frequency check of all
the structural descriptors (shape indices, symmetry
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indices, counts, E-values and size-corrected E-values).
Any variables having values for fewer than three chemi-
cals are excluded as predictor variables. In order to
reduce problems due to possible co-linearity of variables,
pairwise correlations of these variables are examined. If
two variables have a correlation coefficient of 0.9 or
higher, only one variable is retained in the descriptor set.
To select the variables that have the greatest power to
distinguish between the two outcome groups, linear
discriminant analysis is employed. The ensuing prelim-
inary discriminant function is then analysed by multiple
linear regression analysis. First, influential cases are
identified—i.e. cases whose elimination would signif-
icantly affect the discriminant function coefficients, For
influential cases, the compound is dropped from the
model if the variable is significant; if the variable is not
significant, the variable is dropped. Every time a com-
pound is dropped, the variables are rechecked for fre-
quency (=3). Then, the surviving set of compounds is
checked for outliers (=2.5 standard deviations [SD]). The
process is iterated until no further influential cases or
outliers are identified; a tentative discriminant function
(QSAR model) is reached; this is then validated (Enslein
etal, 1994).

Significancd
of sansitive
wanables

Add missing

model deserdptors

Figure A1. Steps involved in developing TOPKAT QSAR
models (Enslein et al., 1994)

The validation is performed using the original
database by 1) “resubstitution™ or 2) “cross-validation™,
also called “jack-knife classification™. In resubstitution,
the compounds originally in the learning data set are
analysed using the developed model, and the proportion

of correct and incorrect predictions is calculated. The
process is essentially a circular argument, but it has been
reported that the error from this procedure is not signifi-
cantly different from that obtained from an independent
validation, provided that 1) a no-decision zone is
defined, 2) the two outcome groups are sufficiently
separated and 3) the group sizes are large. In the cross-
validation, each compound in turn is evaluated using a
discriminant function, from the development of which
this compound was withheld. The developers of the
model consider the cross-validation to be satisfactory if
1} not many compounds are classified as indeterminate,
2} the difference in the number of misclassifications in
resubstitution and cross-validation is not large and 3 ) the
misclassified compounds do not have common structural
features (Enslein et al., 1994).

A2.3 Defining optimum prediction space
(OPS)

Any model, TOPKAT included, is limited by the
chemical compounds available foruse in the training
data set. In addition to predicting the specific outcome
queried, TOPKAT also analyses whether the chemical
studied can be reliably analysed—in other words, are
there enough similar compounds in the training data set,
i.e. is the query model within the multivariate space
called the OPS (Enslein et al., 1997)7 Toxicity of chemi-
cals within and near the periphery of this space can be
assessed using the model. It is important to note that just
because a chemical is inside the OPS does not mean that
the calculated value of the dependent variable for that
chemical will have concordance with the experimental
value. All it implies is that the model is applicable to this
chemical, and the probability of concordance between
the calculated and the actual values is as high as it is for
the training set of chemicals on which the model is
based.

A2.4 Application of the model

In the application of the model for a specific
chemical compound, the input datum is the chemical
formula in the simplified molecular input linear entry
system (SMILES) (Weininger, 1988). The model first
checks if the compound is in the training set, and, if so,
gives the input data as results. It then determines if the
compound is within the OPS or in its vicinity. If this is
the case, for categorical end-points (mutagenicity, car-
cinogenicity, developmental toxicity, dermal sensitiza-
tion), the model produces the probability of the query
end-point, between 0 and 1. The results are interpreted as
negative if the probability is less than 0.3 and positive if
the probability is greater than or equal to 0.7. Values in
the range 0.3-0.7 are indeterminate.
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A25 TOPKAT module protocols

A25.1 Mutagenicity module

The Ames mutagenicity module was developed
from compounds assayed according to the United States
Environmental Protection Agency (USEPA) GeneTox
protocol (Enslein et al., 1994). In this protocol, a
chemical is tested against five strains of Salmonella
ryphimurium—namely, TA98, TAL00, TA1535, TA1537
and TA1538—using the histidine reversion assay. Tests
are performed both with and without 89 activation. A
chemical is labelled a mutagen if a positive response is
observed in one or more strains, with or without S9
activation; this positive response is defined as a
significant increase in the number of reversions
compared with background reversions. A chemical is a
non-mutagen if there is no significant increase in the
number of reversions compared with background
reversions in any of the five bacterial strains, with or
without 89 activation (Zeiger et al., 1996).

In a validation study of 1265 chemicals from
different mutagenicity databases, 1213 were suitable for
modelling (Enslein et al., 1994). Of these, 35 were
excluded because of equivocal results in the mutagen-
icity assays, 17 because descriptors could not be gener-
ated (organometallics, polymers, cuboids, etc.) and 130
as influentials/outliers. The cross-validation of the results
is presented in Table Al.

In a study that aimed at independent and anonymous
modelling, the chemical structures of 100 chemicals
were sent to the TOPKAT operators for a mutagenicity
prediction (Zeiger et al., 1996). TOPKAT could not be
applied to 26 chemicals, and for 13, the result was
indeterminate. Of the remaining 61, mutagens were
correctly identified in 71%, and non-mutagens in 76%.

In a study on the predictive power of TOPKAT and
DEREK (Cariello et al., 2002), the concordance of the
predicted mutagenicity was compared with actual Ames
test data for 414 chemicals studied over 15 yearsina
pharmaceutical company. Of these, 332 were non-
mutagenic and 82 mutagenic. Of the 414 chemicals, 5
could not be processed by the model, 96 were outside the
OPS, and 10 compounds gave an indeterminate result
(probability between 0.3 and 0.7); all these were
excluded from the analysis. This left 303 compounds in
the analysis, out of which 250 were non-mutagenic and
53 mutagenic. The performance of TOPKAT in this
database is depicted in Table A2.

A2.5.2 Carcinogenicity module
The carcinogenicity module is composed of four

species/sex combinations—namely, male or female,

F344 rats or B6C3F1 mice (Enslein et al., 1997). These

models are derived from studies selected after critical
review of technical reports on 366 rodent carcinogenicity
studies conducted by the United States National Cancer
Institute (NCT) and the United States National Toxicol-
ogy Program (NTP) using oral (diet) administration. The
training set compounds are classified as carcinogens
(NTP “clear evidence™ or “some evidence™) or non-
carcinogens (“no evidence™). The cross-validation data
by the model developer are reproduced in Table A3,

Prival (2001) assessed the performance of TOPKAT
as a predictor of carcinogenicity using NTP studies not
included in the TOPKAT training data set (mostly stud-
ies performed after the model had been developed).
Chemicals that gave equivocal resulis in the bioassay as
well as those that fell outside the OPS were excluded; for
comparative reasons, studies using inhalation and dermal
exposure routes were also included. The results of this
independent validation are given in Table A4; the results
for male and female rats and male and female mice are
pooled.

A2.5.3 Developmental toxicity potential module

The developmental toxicity potential module
(Gombar et al., 1995) is composed of three models for
three different groups of organic chemicals: “hetero-
aromatics™ (any compound containing one or more
heteroaromatic rings), “carboaromatics™ (any compound
containing one or more aromatic rings but no hetero-
aromatic rings) and “aliphatics™ (all other organic
chemicals). For the development of these models, 5559
open literature citations were analysed. Out of 1238 oral
studies in rats, 374 studies were retained for the model
development. Two types of studies were removed from
the database prior to further evaluation: single-dose
studies in which developmental toxicity as well as
maternal toxicity were observed at that dose, and studies
in which neither developmental nor maternal toxicity
was observed at the highest dose; exclusion of these
studies left 273 studies that were used finally for the
model development.

Developmental toxicity included reduced fetal
growth, fetal death, resorptions, abnormal brain, cleft
palate, skeletal abnormalities, limb defects, external
malformations, haemorrhage, runting and visceral
defects.

Studies in which no developmental toxicity was
observed even at maternally toxic levels were scored as
negative for developmental toxicity. Studies in which 1)
strict concordance between developmental toxicity and
maternal toxicity (i.e. no developmental toxicity or
maternal toxicity at one dose, and both developmental
toxicity and maternal toxicity at a higher dose) was
observed, 2) developmental toxicity was observed at the
dose lower than that at which maternal toxicitv was
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Table A1: Cross-validation of mutagenicity analysis of 1265 chemicals.”

(a) Ames test result

Predicted class in cross-validation test

Total number of chemicals Mutagen Indeterminate Non-mutagen
Mutagen G650 648 7 14
Non-mutagen 414 5 1 408
(b) Distribution of chemicals
N %o
Number of compounds in database 1265
Number suitable for modelling 1213
Number included in training set 1083
Mutagens correctly identified 648 86,9
Non-mutagens correctly identified 408 899.3

u

From Enslein et al, (1894),

Table A2: Performance of TOPKAT mutagenicity model.”

TOPKAT mutagenic TOPKAT non-mutagenic
Number Ames positive 21 32
Number Ames negative 49 201
Sensitivity (%) 40
Specificity (%) 80
Positive predictivity (%) 30
Negative predictivity (%) 86
Concordance (%) 73

From Cariello et al. (2002). For definitions of sensitivity, specificity, positive predictivity, negative predictivity and concordance, see
Table Ad.

Table A3: The cross-validation of TOPKAT carcinogenicity prediction.”

Carcinogens correctly Non-carcinogens correctly

Species, sex Number of compounds identified (%) identified (%) Indeterminate, n
Rat, male 202 82 82 1"
Rat, female 165 a1 83 1
Mause, male 210 a0 a4 1
Mouse, female 238 88 87 5

* From Accelrys (2004).
Table Ad: Independent validation of the TOPKAT carcinogenicity model.**

Oral Oral + inhalation Oral + inhalation + skin
Sensitivity 0.18 0.33 0.31
Specificity 0.80 078 0.80
Positive predictivity 0.45 0.64 083
Negative predictivity 0.51 0.49 0.51
Concordance 0.50 0.53 0.54

* From Prival (2001).

" The sensitivity of TOPKAT was calculated as the proportion of NTP positive findings of carcinogenicity that were correctly predicted
by TOPKAT (true positives / (frue positives + false negatives)). Specificity is the proportion of NTP non-carcinogen results predicted
by TOPKAT to be negative (true negatives / (true negatives + false positives)). Positive predictivity is the proportion of results
predicted by TOPKAT to be positive for carcinogenicity that were reported by NTP to be positive (true positives / (frue positives +
false positives)). The proportion of negative TOPKAT predictions that were reported by the NTP as negative results (true negatives /
(true negatives + false negatives)) is the negative predictivity. The overall fraction of NTP results that were correctly predicted by
TOPKAT is the concordance.

Faor classification as a non-carcinogen, the probability <30% was used, and for carcinogenicity, 270%. Excludes data found outside
OPS by TOPKAT.
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observed and 3) studies in which developmental toxicity
was observed at least two dose levels below that which
produced maternal toxicity were considered as indicating
developmental toxicity.

The results of the cross-validation of the model are
given in Table AS.

A2.5.4 Skin sensitization module

The skin sensitization module (Enslein et al., 1997)
is composed of two models. The first separates non-
sensitizers from sensitizers. Sensitizers are subsequently
analysed in the second model in order to separate weak
or moderate sensitizers from strong sensitizers. Each
model comprises two submodels that are applicable to a
specific class of chemicals: “aromatics”™ (organic
chemicals containing more than one aromatic ring) and
“aliphatics and single benzenes” (organic chemicals
containing fewer than two aromatic rings). Guinea-pig
maximization test assay data from 335 studies identified
from published literature were used to develop these
models.

When data on the per cent positive results were
available, they were used to assign data to four classes as
defined by Barratt et al. (1994) (Table A6). For those
chemicals for which only the Magnusson & Kligman
(1969) classes were available, Classes [ and I were
assigned to weak, Class 111 to moderate and Classes IV
and V to strong. Owing to the fact that there were
insufficient data for model development purposes in the
weak and moderate groups, these two were combined
into a single class.

Data were also screened for consistency and, in
some cases, harmonized when conflicting information
existed fora given compound in different sources.

The identification of sensitizers and non-sensitizers
is performed in the TOPKAT standard fashion—ithat is,
compounds with a probability greater than or equal to
0.7 are considered sensitizers, and compounds with a
probability below 0.3, non-sensitizers. Also, in the
separation of the weak/moderate and strong sensitizers
model, a probability of 0.7 or more indicates a strong
sensitizer, and a probability below 0.3 indicates a weak
or moderate sensitizer. Probability values between 0.3
and 0.7 refer to an indeterminate region.

The results of the cross-validation accuracy of the
two pairs of classes for three groups of chemicals are
given in Table A7 (Enslein et al., 1997; Accelrys, 2004).

In a subset of 25 compounds not included in the
training set, Enslein et al. (1997) noted that the speci-
ficity of the model was 92%, and the sensitivity, 83%
(excluding indeterminates).

The accuracy of the TOPKAT (version 6.2) sensiti-
zation prediction has been analysed in a database of 211
chemicals that had been assessed for dermal sensitization
using the local lymph node assay (LLNA) (Patlewicz et
al., 2007). Of the 211 chemicals, 105 could be analysed,
and 106 were excluded because they could not be
analysed by the model, were outside the OPS or gave
indeterminate results. The results for the compounds that
could be analysed are presented in Table AS.

A3. RESULTS OF SAR ANALYSIS OF 2-
ALKOXYETHANOLS

SAR analysis was used to assess the following
toxicity end-points for the 2-alkoxyethanols:
mutagenicity, carcinogenicity, developmental toxicity
and dermal sensitization. This was performed for both
the parent 2-alkoxyvethanol compounds as well as their
metabolites.

For ease of interpretation of results, the structure of
these 2-alkoxyethanols can be represented by two
distinet toxicophore areas (Figure A2):

® R, representing the alkyl ether group (the methoxy-,
ethoxy-, propoxy- or butoxy- group); and

® R, representing the ethyl acetate and alcohol groups
and their metabolites (acetaldehyde, acetic acid).

Model assessments for the above four end-points are
shown in Tables A9 through A11.

A3.1  Mutagenicity

The model predicted that the 2-alkoxyethy] acetates,
2-alkoxyethanols and their metabolites are negative for
mutagenicity (Tables A9 and A10).

A3.2 Carcinogenicity

The model predicted that 2-methoxyethy| acetate, 2-
methoxyethanol and their oxidized metabolites are
carcinogenic in male and female rats; for female mice,
the prediction is carcinogenic or indeterminate. The
other 2-alkoxyethyl acetates were predicted to be
carcinogenic in male rats, whereas carcinogenicity was
predicted for all 2-alkoxyacetic acids in female rats, 2-
Propoxyacetaldehyde and 2-butoxyacetaldehyde were
predicted to be carcinogenic in male rats (Tables A10
and Al1).
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Table A5: Cross-validation of the TOPKAT model for developmental toxicity.”

Aliphatics Carboaromatics Heteroaromatics
Number toxic to development 44 53 41
Number not toxic to development 35 39 49
Sensitivity (%) BB B87.0 B8
Specificity (%) BB B 97.4 B8.0
Concordance (%) 88.6 914 86.0
Indeterminate (%) 25 22 5.5

* From Gombar etal, (1995), For definitions of senstivity, specificity,
Table A4,

positive predictivity, negative predictivity and concordance, see

Table A6: TOPKAT grouping of guinea-pig maximization test data into sensitization classes.

Magnusson & Kligman (1969)

Barratt et al. (1994)

Category % animals positive Category % animals positive
Mon o] Non
| 1-8
Waak 1-30
Il 9-28
1] 20-64 Moderate 30-70
1% B85-80
Strong 70-100
W 81-100

Table A7: Cross-validation of the TOPKAT dermal sensitization model.”

Number of compounds Specificity (%)  Sensitivity (%) Indeterminate (%)

Mon-sensitizers versus sensitizers

Aliphatics and single benzenes 252 91 93 3
Aromatics (excluding single benzeneas) 75 81 85 1
Weakimoderate sensitizers versus

strong sensitizers

Aliphatics and single benzenes 158 B9 B5 5]
Aromatics (excluding single benzenes) 59 90 82 3

* From Accelrys (2004),

Table AS: Performance of the TOPKAT dermal sensitization module in a database of chemicals tested for dermal sensitization
by the local lymph node assay.”

TOPKAT sensitizer TOPKAT non-sensitizer
Mumber LLNA positive B5 18
Number LLNA negative 12 10
Sensitivity (%) 78
Specificity (%) 46
Positive predictivity (%) 84
Negative predictivity (%) 36
Concordance (%) 71

* From Patlewicz et al. (2007). For definitions of sensitivity, specificity, positive predictivity, negative predictivity and concordance, see

Table Ad.
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R, (alkoxy) moieties

R (ethanol) moieties

-0CH4 2-Methaoxy-
-0CH2CH; 2-Ethoxy-
=OCH2CH:CH4 2-Propoxy-
=0CH2CHzCHzCH3 2-Butoxy-

-CHzCH,OCOCH, Ethyl acetate group
-CH2CH20H Ethanal group
-CH2COH Acetaldehyde group
=CH2CO0OH Acetic acid group

Figure AZ. Toxicophore elements for the 2-alkoxyethyl acetates, Z-alkoxyethanols and their metabolites for QSAR analysis.

A3.3 Developmental toxicity

The model predicted that 2-methoxyethy| acetate,
but not the other acetates, are developmental toxicants.
Of the 2-alkoxyethanols, all except 2-butoxyethanol, and
of the 2-alkoxyacetic acids, all except 2-butoxyacetic
acid, were predicted to be developmental toxicants.
None of the aldehyde derivatives were predicted to be
developmental toxicants (Tables A10 and A11).

A34 Skin sensitization

The skin sensitization model predicted that, of the
compounds studied, 2-alkoxyacetaldehydes were skin
sensitizers (Table A10).

A3.5 The model and observed data

Although the TOPKAT predictions are in general
well in line with the experimental data, there are some
points to notice.

The models for carcinogenicity and developmental
toxicity potential were developed and validated using the
oral administration route. This may lead to inaccuracies
in the predictions for 2-alkoxyethanols and their ace-
tates, as the routes of exposure are mostly inhalation (or,
for humans, dermal).

The models predict in some instances different
resulis for a 2-alkoxyethyl acetate and the corresponding
alkoxyethanol, As the former is rapidly and practically
quantitatively metabolized to the latter, this is unlikely to

be true, although little experimental evidence is available
to prove or disprove this, The most conspicuous such
occurrence is the predicted lack of developmental
toxicity of 2-propoxyethy| acetate and developmental
toxicity of 2-propoxyethanol. There isa similar differ-
ence in the predicted carcinogenicity in male rats for 2-
ethoxyethanol/acetate, 2-propoxyethanol/acetate and 2-
butoxyethanol/acetate (although in the opposite direc-
tion).

Further down in the metabolic scheme of 2-alkoxy-
ethanols, the model predicts that the acetic acid metabo-
lites of 2-methoxyethanol, 2-ethoxyethanol and 2-
propoxyethanol are developmental toxicants, but the
short-lived aldehyde metabolite, which is oxidized to the
acid, is not.

The model predicts that 2-methoxyethanol and 2-
ethoxyethanol are developmental toxicants and that 2-
butoxyethanol is not; this is all well in line with the
experimental data. This is, however, not a strong argu-
ment for the general validity of the model, as these data
were all in the input data to the model.

One inhalation study with 2-propoxyethyl acetate,
another with 2-propoxyethanol in rats and one with 2-
propoxyethanol in rabbits as well as one oral study in
mice with 2-propoxyethanol did not demonstrate
developmental toxicity except skeletal variations at
maternally toxic doses, but the model predicted that 2-
propoxyethanol is a developmental toxicant. However,
the model has been developed and validated using oral
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Table A9: Comparison between experimental and calculated mutagenicity in bacteria in vitro.

Alkoxyethanol Experimental data Calculated data
2-Methoxyethanol - -
2-Methoxyacetaldehyde +=1 -

2-Methaxy acetic acid - -
2-Ethaxyethyl acetate - -
2-Ethoxyethanol - -
2-Ethoxyacetaldehyde - -
2-Ethaxyacetic acid - -
2-Propoxyethanal na -
2-Butaxyethanol - -
2-Butoxyacetic acid - -

n'a, not available; +, positive; -, negative
? Positive with Salmonella typhimurium strain TASTA, negative with strains TAS8, TA100 and TA102,

Table A10: QSAR (TOPKAT) assessment of the mutagenicity, carcinogenicity, developmental toxicity and skin sensitization of
2-alkoxyethanol derivatives.

Carcinogenicity

Rat, Rat, Mouse, Mouse, Developmental Skin
Alkoxyethanol derivative Mutagenicity male female male female toxicity sensitization
2-Methoxyethyl acetate - + + - + + -
2-Methaxyethanol - + + - IND +(DB) - (DB)
2-Methoxyacetaldehyde - + + = ¥ - +
2-Methoxyacetic acid - ' + - IND n -
2-Ethoxyethyl acetate - + - - - - -
2-Ethoxyethanol - (DB) - IND - - +(DB) - (DB)
2-Ethoxyacetaldehyde = IND - - - - +
2-Ethoxyacetic acid - - + - - + _
2-Prapoxyethyl acetate - + - - - = -
2-Propoxyethanol - - - - - - -
2-Propoxyacetaldehyde - + - - IND - -
2-Propoxyacetic acid - - + - - + -
2-Butoxyethyl acetate - + - - - - -
2-Butoxyethanol - (DB) - = - - - (DB) - (DB}
2-Butoxyacetaldehyde - + - - IND - +
2-Butoxyacetic acid - - + - - - .

+ positive; -, negative; DB, ininput data in the training data set; IND, indeterminate

Table A11: Compilation of experimental and calculated data for carcinogenicity and developmental toxicity of 2-
alkoxyethanols.

Carcinogenicity Developmental toxicity
Experimental data Calculated data Experimental Calculated
Alkoxyethanol RatM RatF MouseM MouseF RatM RatF MouseM MouseF data data
2-Methoxyethanol na nia nia nia + + - IND + +
2-Ethaxyethanol na nia nia na - IND - - + +
2-Propoxyethanol na nia nia na - - - - - +
2-Butoxyethanol - IND IND IND - - - - - -

+, pasitive, - negative, F, female, IND, indeterminate; M, male; n/a, not available
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studies in rats, so this is not necessarily a clear-cut
discrepancy.

The maodel predicted that 2-methoxyacetaldehyde is
not mutagenic in Safmonefla. The strains used in the
development and validation of the model were TA9S,
TALO00, TA1535, TA1537 and TA1538, Experimental
studies were negative with TA98, TA100 and TA102,
but positive with strain TA97A, in both the presence and
the absence of 89.

Published studies on carcinogenicity are available
only for 2-butoxyethanol; equivocal evidence has been
found for female and male mice and female rats.
TOPKAT predicts non-carcinogenicity for 2-butoxy-
ethanol and carcinogenicity for 2-methoxyethyl acetate
and 2-methoxyethanol, expecially in rats (Tables A10
and All}).
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