3. KEEEERRERR

PUFEY

e A i

Tk, FEEE, BIRA, W, S— AR, BBRR. TR EIR s EL TS, 5 i T FE
PRI = n TIEOEERY FAERBERPH B LLTEDI TS, ZE 7 F BT A S ICRAERICERMATh
B, AT FEBATRMATR G, BB BT o F OB EREEOSF — R ETEN THEN., Skl kb o7 FE
PRFEAE M, BEEROSMET TR, ARV-EAA RS BbRS,

1989 T IARC TiX, =EbE 7T F€271T Group 2B (Possibly carcinogenic to humans) {2, 388{L 7 FE2-Z., Group
3(Unclassifiable as to carcinogenicity to humans) {2 ZFLFIAPREN TS, ZILOHM H o7 BoFE S K=
PRI T I I AR AREICLABECHY, KEHT - F 208 DBRICEARS AT T8 RIS,

WHO (1996} OECEK KB A A RF4 2T, Schroeder & (1970) @b~ 2 EROBABE 55T - EBTELNE
LOAEL:0.43 mg/ kg/day A5, UF=500{LOAEL THAZLA5HS) ZEHAL T, TDI & 0.00086 mg/ kg/day LB HLE. HAR
FAAER., Ba#EE 10 %21 T, 0.003 mg/L EWVHMEREHINEHM, EEOERIFAMEA 0.005 mg/L ThHzEID HE
fEEL T 0.005 mg/L %GR ELE, ST, BHECFEITED, 0.002 mg/L #ERIEH BEELLTRELE. LaL, 208
L7272 Schroeder & (1970) DGR, B —AETORBR THY ., HELFEEREOLNLTHRWICLELL T, FHhoi
e bhi-ied, BERBRELTOEESIIRITALO THI LRk,

BURIDFEHERE LK, Z{OERT —FRGEIN-B, TORMSIEENEREREETHD, 20D T, HHE
SD ZobMc =7 FE o, BLET - F A7 A% 0.5 | 5,50, 500 ppm T 90 B BIEKEBELIFENRBESNT
VD, FORERL, 500 ppm BEOMEREIZBOK BECD . (RERINITE], 7 A N VRAT 7 F— Bl 21T i, BF
GST FEHEHE M A5, B IFEE, RIRAMER, ek, M b RS, MCV 880, AT EROD FHAERMASEH S/,
5 ppm LA_E DRI R IR DB RS b &t I AL S T AR 5372 2820, NOAEL 12 0.5 ppm &4)#r&#17-(Poon et al.,
1998), L, FO#%OLE=—T, 50 ppm B FORICALN B B 2MNICE ROV bSO THY, NOAEL HE 50 ppm
(6.0 mg Sh/ kg/day (2402 LT~ EHREARIFL T D (Lynch et al., 1999),

Ll bz bt Lo KRB 2 TR B NOAEL: 6 mg/ kg/day #TE 1 HIBIRE (TDD BAEORHLL 42
IENF Y THALHIFLI,

SR E (3)
TDLiE, AREEMRE: 1000 (AR I UMEEZ: 100, EBHEIFEEZHVEIL 10 2B HELT6 ug/ kg 2RHLIE, TDE~
DEREARORF 53 10 $EL, FHE S0 kg DAPBLH 2 LI HEETHLE, BEEIEMIEIL 16 pg/L 2785, Z0{EE. SEb
FrFera AVl BEHEN TOBIEFEB B TBE, W BEEIT - TR ChIEI LI E T X THhD,

BEZM

Lynch BS, Capen CC, Nestmann ER, Veenstra G, Deyo JA. (1999) Review of subchronic/chronic toxicity of antimony potassium
Tartrate. Regul Toxicol Pharmacol, 30, 9-17.

Poon R, Chu I, Lecavalier P, Valli VE, Foster W, Gupta S, Thomas B. (1998) Effects of antimony on rats following 90-day
exposure via drinking water. Food Chem Toxicol,. 36, 21-35.

Schroeder,H.A. et al. (1970) Zirconium, niobjum, antimony, vanadium and lead in rat:life term studies. J. Nut., 100, 59-68.

232

T
EhEEREMICBITAVI ORI AMICETAT — IR ThA, B BERERSEAESN TELST, BbBR g
OFEESFRITR LT K P IC | 5 AN T 07 —2 2B 5 Bty IR §570 B R AERT 82 0 45 B(Gilman et al., 1998)% 2%
{2, WHOQ9IS) B L UNERE 10 RO EER S TIHEEME GHHE) 28R EL T3, o, FHMEEZECEE TR
WEII TV,

SD Z MEEFLIR OHE 15 [T, i 15 ILOZL—7F1Z, BEED 7= Rk F#%<0.001 (control), 0.96, 4.8, 24, 120, /%
600 mg/L (F3F ., BETILT:-¢0.0001, 0.06, 0.31, 1.52, 7.54, 36.73 mg/ kg/day . HETHE <0.0001, 0.09, 0.42, 2.01,
9.98, 53.56 mg/ kg/day (2R ) DRET 91 HRMOKIELEZ2, AR EFAE LA, FITAFRR. PR, BiEcEs
Shiz, T, A CEELFEESSH RO TA LN, ML TR BN BREOE L THol, FikR
BEIVTOERRBALITIRRSN Dk, BRSELEELZIHLER Tho, BT, SO EgNRE, B
Mg TR, REELAREOEBEEREAETEDLRE, Tl REE R B LIE . MBEBROL-F 7)) ESbENE
R CHEOLI., @O L MRE o328 B2 iTHEEDL, REKRBE COBBIZRS T THEINT, BREALR
MEOEMREOHEICE-IE, LOAEL [ZRSEEY 7= /177K Fi48 0.96 mg/L (T 72 0.09 mg/ kg/day, HETTZ2 0.06
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mg/ kg/day {20 H) 2 A4S 72 (Gllman et al., 1998), LoL, A B TROL T LOBEITBRMAL O TH- T,

FEA i (22)

FERLOFEFRLOF L VA RIZHB S TR0 O, fEOFESEICHEOTDIES B O TR E4 KA EREe©
BHEEZ LN,

91 B RIBUKRERBRIVELNT LOAEL (T AR R 100 FERLFEAZILENEN 10 A5E AL, TDHZ 0.6 g/
kg/day ER BT, LOAEL COEDRIOEL THBIELY NOAEL G F DI LOAEL # B VA Fic L5 IBMD T
EREIR2dolz, F BRRICET A7 O E L 15 B THha), BigEROERE IO L LR
TETZEBESEDLAT, SHMEHRE AWl O R EREL B bt

TDIOEEAKIZHTHF 5 RE 10 %L EES0 kg D1 B 2 LERTrH{RETHE . SEHEIL 0.002 mg/L LRDEHILD,

BEIM

Gilman AP et al. (1998) Uranyl nitrate: 28-day and 91-day toxicity studies in the Sprague-Dawley rat. Toxicological Science, 41:
117-128.

WHO (1998) Guidelines for drinking-water quality, 2nd ed. Addendum to Vol, 1. Recommendations. Geneva, World Health
Organization, 1998, pp. 10-11

=i

SMERE
BT AHA M ROBMIROI S, L TOFRIVEDHMERSOIM4HMSTIIENR Y THA,
(1) IR DT
WHO(1993)
Z b R RiBE =y L O24F R 5 (Ambrose BH(1976)] IZEAREBRIZH LT, BB EEOT LR B LIS
5 NOAEL i3 5 mg/ke/cay, TREEFRIMITENZER CHEMZICH LT 100 &L, M8 B SMMEF OERrEE33Th
NTNRNZER R DERICE AR BAM O RIS DN T OF —F AR R L OB LA LS OIC R R BG4 10 &
LTEDET 1000, TDIE 0.005 mg/ke/day,
BRI B B ERFOFEMR(1992)
bk DF b BB Y5 NOAEL 1 5 me/ke/day, AREEMFRENT 1000 &L, TDI 0.005 me/ke/day,
WHO((1998)
¢ RO =T AW oRBR ORI BIE, NOAEL (£3831e40 5 ng/ke/day &7 5,
¢ BoEfToR Ty M B = r A OB 5O 2 BB RER [Smith H(1993)) i35V v T B 2B H B D B 47
DITREROHEMPBFDHENTZZEME LOAELL.S mg/ke/day A3k Tuvaa3, #1E B LR LOEL #% 31.6 ne/ke
/day T, B10H E HEFRLE2E] B HEM TIELDERGAI LI O SR EEFARRHE - MIEE THL,
s Fo Lol THDY, Ty bRV by 2L DERK IR S Co 2 (U BERE 38 [Velazquez & Poirer(1994),
ATSDR{1997)) 5 NOAELT7 mg/ke/day 23R EILTINE,
(2) BB AL 0 BIE R

&B=2 L3 Group2B 2, =or 1 {b& 913 GrouplUARC, 1990IT A BESRTOA, BNBRICLARMSAMOHE R,
FE7e,

WHO @ GDWQ (BE2RGEH) CiibMIdsit a8 AMEIZ OV T F O LCGEES R TV 5,

Z DB~ DRI Z-OV T International Committee on Nickel Carcinogenesis in Man(ICNCM)IZ 350 T, B
LoV REINOER IR TAREOR T TS, B L SREORE= 7 B{Lovr i B8
ENDLER, BIEOBADIREERLZ Db TS, BB =y EBAOMITITEGEIIRV, BE= 7 L ORE
CEGBAOUAZITBRL ., FooRBIHEBREOEO= o A LSO RBIZLDU AL REE L% Lt
¥ ERBEZITLRG LA T NALEBICIN . BOBAMNELSEVIH BAEEHLITA S ICNCM (ERLT
VB, (WHO, 1998)

ERE R BT 10 FEMER S 0FE

* FybERR O 2EMIRETR 5 HE (Ambrose 5(1976)) 238 NOAEL 13 5 me/ke/day 23R BHEIL TS, 7771, AT,
FEUHENG, 2ORELTH THE, 72, AR CRETENB L IO LRBAAMTTH T,

¢ Tyb AT 2 AEREER (Smith 5(1993)) 25 LOAELL.S ng/ke/day 23RDEILTVDA, 1A E HEN S SE2EE
HEROREREARBEL RS, 37, ARORBELE T TIThi /-2 A B8 (Price 5(1988)] 735 NOAEL7
mg/kg/day BRBEN T DL, RBEEMFICTAENDS, T oOREBROBM A BRI S TR T AT LI TEA,
P B, REISERR R P2 SRR LG ICTDIEEH T3 R4 hiRIZHD 5. Ambrose HOE S EME
BROBRIESE, FRERITEANERUREMZICHLTI00 2L, 1EUBROBE R HL TELICTREZR Y
10 ELTEHET 1000 4L, BERRTDIE 0.005 ng/ke/day &5,
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FTEAME (%)

FEEIZ 2T, BUTFOESL 10 EOFMEE SO FMITMADELREFT- A8 ARV OT, E/R 10 EFOFEMEIZRE,
TDI:0.005 mg/ ke /day A, 3575 % 0.01 mg/L(1H 2 L &SR, K& 50 ke, 52 10 %) 2HEFTA LB ET
&5, L, ERE U EMEE A B LG ICER T, TDIZEE 5100 Ha/alkin o8 | BT I Ea2bo T
BB, WHORRWTE, FEFECHRBIIBISTHEERDRD, TARSAETEEN LD o TVAZ LB E TS
HERED,

BER

Ambrose AM et al. Long term toxicologic assessment of nickel in rats and dogs. Journal of food science and technology, 1976,
13:181-187

International Agency for Research on Cancer. JARC {1990} Nickel and nickel compounds in Monographs on the evaluation of
carcinogenic risks to humans. Volume 49 Chromium, nickel and welding. [ARC, Lyon, 157-445

Price et al. (1988) Two—generation reproduction and fertility study of nickel chloride administered to CD rats in the drinking
water, Chemistry and Life Sciences, Research Triangle Institute

Smith MK et al.(1993) Perinatal toxicity associated with nickel chloride exposure. Environmental research, 61:200-211,

ATSDR (1997) Toxicological profile for nickel. Atlanta, GA, US Department of Health and Human Service, Public Health Service,
Agency for Toxic Substances and Disease Registry, 1997

Velazquez SF, Poirer KA {1994) Problematic risk assessments for drinking water contaminants: selenium, aldicarb, and nickel. In:
Wang RGM, ed. Water contamination and heaith Integration of exposure assessment toxicology, and risk assessment.
New York, NY, Dekker, pp467-495 (Environmental Science and Pollution Control Series, Vol.9)

WHO (1993) Guidelines for drinking—water quality, 2nd ed., Volume 1, Recommendations, Geneva, World Health QOrganization,
pp.h2.

WHO (1998) Guidelines for drinking-water quality, 2nd ed. Addendum to Vol. 2. Health criteria and other supporting information.
Geneva, World Health Organization, pp. 48-61.

EHBRIEE R
(EWFE 0" MRIEERK CEHRIEER OESH)
1.2-2onnI4sy
PRI

1,2-Yrmaxf i, b CORPAECEHL TUIRLNIF R L2, RS TORBPAMICEL T, +9746E
MAHBEL T, JARC Tik Group2B (M Z L TR B A O TTEEMSHD) (257 HEF TV AUIARC, 1999),

A AT NCI(1978)D Oshorne-Mendel b~ 47, 95 mg/ kg il 5 B, T8 BEE O F SioLY, S > O H CREM
BB ACERBR TMEREOREESENEML., HOF b TIIBESAORERINEBICHNMUZERIZESNT/LF R
F— T AERGEREBAYR70FEEE 0.004 mg/L #FRELE, WHO(1996) Thd R AR AR ML FE #8(E - 0.03 mg/L %
BHLCWS, ZhEE, BRERE b BB RITEES N TR,

FEAME ()
WHO T E D EHEE L) &V VIR ES L TOD, IR OEEIER LIS | S SR E T DI REF X
BWEENTELT, L2 BREICHDODFFMEL L Tid, HATORENER :0.004 mg/L ##EFT22LE W TH
H&EZLND,

B
IARC (1999) 1,2-Dichloroethane. In: IARC monographs on the evaluation of the carcinogenic risk of chemicals to humans.
Volume 71, Re—evaluation of some organic chemicals, hydrazine and hydrogen peroxide (part two). Lyon, 501-529
National Cancer Institute (NCI) (1978) Bioassay of 1,2~dichloroethane for possible carcinogenicity. Washington, DC,US
Department of Health, Education and Welfare (NCI-CG-TR-55)
WHO (1996} Guidelines for drinking-water quality, 2nd ed. Vol. 2. Health criteria and other supporting information. Geneva, pp.
410-416.

IV AR-1,2-20RTF L
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AT

PABLUN RS, 2o F Lk, FAELEERESIZEY, METAAVRAT S —¥E R XA, T, AB
LT 2-1 2~V ranaF L 7 RS IS AMEIC R A RiITE & s Tu/evy, In vitro ROBGEEHRB TGRS
REGEMOERTHAR, in vivo BORECIRBELRBESTARRERFESNTE,

ER4AEBEMZERSBIU WHO (1996) TIHILL FOLSICFTEE N T5,

=7 A0 90 B MRk 5 EREE R (Barnes et al., 1985)4 B\ EE DR EE2IT7, ZOREBCIL, ECoME7TA Y
FRA T 7 H—EDH BRI LT O R AR B &R AP AR NOAEL 3 17 mg/ kg/day Tdholz, 20 NOAEL &z, &
P EF L 1000 (i R UMEE 22 BIL T 100, SERBRERE Mo Hckn: 10 2 AL T, TDHE, 17 wg/ kg/day &
HESh:,

fEFEALE ()
ERAEDOEMEBSOFEMmE ., MR ECEbEAF - A2MLIIRESR VRO T, JIEIOFEEZEIZHEV., TDI:
17 pg/ kg/day io6t 4 BEREV K O T 5RE 10 %51 AES50 kg DEFI1H 2 LG EEL TRO LI TG 0.04 mg/L
PR AILNEYITHD,

BE IR

Barnes,DW, et al, (1985} Toxicology of trans—1,2-dichloroethylene in the mouse. Drug Chem. Toxicol. 8, 373-392.

WHO (1996) Guidelines for drinking-water quality, 2nd ed. Vol, 2, Health criteria and other supporting information. Geneva,
World Health Organization, pp. 438-444.

1L,1.2-p}onnxT4,

FEHEREM
L1,2-MooazZ 3, bhORBBAAEIZETHEFFRILR R T ABRNRAEFHELELNZLOULR],
[ARC G Group3 (BEFERAEIZY B TER V) I ESR TWAARC, 1991),
A A KO EPACIRIS, 1994) IZBWTHE, NCK1978)D <7 RADFF R B AAME T K-S T A F RF— 5515 - 1078
ERAVAZELT:0.006 mg/L 2HIH L, 728, FyhCiiENAMIEIHLR TR,
FO#E, FEMERE L F A B EE R EEN TV,

e (3R)
FRRAFEEMER R, FHRER A0 hoH 2 m BB &SR T RO T, FHEESL THEBRITE O REH
0.006 mg/L ZHEFF DI LNER THHLEZ LIS,

&R

NCI(1978) Bioassay of 1,1,2-trichloroethane for possibie carcinogenicity. NCI TR 74.

IRIS (1994) Integrated Risk Information System U.S.EPA, Carcinogenicity Assessment for Lifetime Exposure Substance Name:
1,1,2~Trichloroethane, CASRN: 79-00-5, Last Revised: 02/01/1994. (http://www.epa.gov/iris,/subst/0198.htm)

International Agency for Research on Cancer. (IARC) (1991). 1,1,2-Trichloroethane in Monographs on the Evaluation of
Carcinogenic Risks to Humans, Chlorinated drinking-water; chlorination byproducts; some other halogenated
compounds; cobalt and cobalt compounds, Volume 52 Lyon, 337-359.

kLT

EAEFT

FIRA B2 RAEIL, M = 2 REBRSE ST 5 RIFELN TWL Y, in vitro ROBGEERBFEENSITE
BEEERERVWEZZLNA, IARC T, Mz % Group3 (B TREBAMERD LIS CEA ) 108U (JARC,
1999)

HEHE F344 Tt RO BECIFL+7A(Z 312, 625, 1250, 2500, 5000 mg/ ke/day THE S5 B, 13 BB E LI, SvF Tk
625 mg/ kg Ll ECHFR R OB EBOEINMNERD G, 1260 2L ET, BMOBEOEREL 7 F 2 A TOMBHRIROETE
ROV HEERHAa R OB LN, — 5. VAL E AR T A~OERERIED LI, FHETEROENNS 312
mg/ kg BA ETEHLE, Lol FBCIHMEBFAEE F-> TR 26O ZE6F v R = A3t NOAEL
iL 625 mg/ kg THHEZ X LI INTP, 1990),

FEAmAE (22)
BEAMETRTHRIEOLR TRl TDHEIC L HREAE T TATENR Y THALE L LN,
NOAEL:625 mg/ kg i85 B 5 CHIIEL/- 8 , FREFBEE 5000 (EAZ - FEB 2100, 20T (L2 H5 R Z Iz
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LT:10; SRR THALCH L CERRTAMEEMEZEBL 5) ZEAL T TDI 11 89.2 ng/ ke/day LRBDLAD,
TDI OEEA R T2 555 10 %5 L. (FE 50 kg ODERH1A 2 L e Hl@+5L, 3HE#EI 0.2 mg/L LREESND,

HFEICHR

National Toxicology Program. (1990) Toxicology and carcinogenesis studies of toluene (CAS no. 108-88-3) in F344/N rats and
B6C3F1 mice (inhalation studies). US Department of Health and Human Services, (NTP Technical Report Series No. 371;
NIH Publication No. 90-2826,.

International Agency for Research on Cancer JARC). (1999} Re-evaluation of Some Organic Chemicals, Hydrazine and
Hyvdrogen Peroxide, IARC Monographs on the Evaluation of Carcinogenic Risk of Chemicals to Man, Volume 71, Lyon,

FENERD (2-TF HAXTN)

EIEFE

75'11/52‘/“(2 —TF L~Fi0Y) (DEHP)EL IARC (2000) Tik Group 3 (BRERAMEHELL TR TERWICHEINT
W5, BATOREMEIL, Morton (197907 A RIREFR 5 LB OEEM R 2.5 me/ ke/day, FREFRFEK 100 ZAVWT DI %
250 kg kg/day EERELTEMENE, T omEIRE LD LN NI/ — AEREERICER TAE L2 ESMHE
SEORMELTWAZEDS, ZOEDE TDI #RETAZHIREYCHD,

L B BRI oA RER A B T O£ R AR EE T AR (Lamb et al., 1987: Tyl et al., 1988)1Z
BV THIREA LOAEL K UF NOAEL 23R#EN TV, RS TS, Lamb et al. (1987) i3#ERED CD-1 <RI 0.01, 0.1,
0.3 % DEHP 3 & trfbl% 5 1 TR ERE T/ 05, 0.1 W SR THENS., S~ HEAREECERE
EEDETE2BHFIEHE, LOAEL L 144 me/ kg/day (0.1 %) . NOAEL %14 mg/ kg/day (0.01 %) LTV 5, Efo, Tyl et
al. (1988)i. CD-1 =7 ADEEIE 0-17 HiZ 0.025, 0.05, 0.1, 0.15 % DEHP 2 ZTefidkia 52 L% 0.05% (91 mg/
kg/day Yol b O 5B CEEEARIEIROEMMNRED LRI G, LOAEL i 91 mg/ kg/day (0.0 %), NOAEL {X 44 mg/
kg/day (0.025 B)ELTWD,

Poon et al. (1997} TXHEHES 10 IS SD F» b (K 105-130 g}z 5, 50, 500, 5000 ppm @ DEHP & tefdfia 13 RE &5
ZIEZA, 500 ppm SL L O ER CHET A MIB W TR E 2 g fa{b O R ESEE NI 528405, LOAEL X 37.6
mg/ kg/day (500 ppm). NOEL {% 3.7 mg/ kg/day (50 ppm)& LT 5,

SR (2)

EMBLECHERBELEEL T DL, Lamb et al. (1987)DF5EH 5 NOAEL X 14 mg/ kg/day &720, F7c, HROHEAR
FHFAL RS L& %D NOAEL 1 Poon et al. (1997)DFFRAS 3.7 mg/ kg/day 725, ZHOMEICRHEEFRLK 100 (R
310, {AEZE:10) 2 AV, HEE TDI A% 40-140 pe/ ke/day EFESIU (AL, 2000),

TDI 40 pg/ kg/day &5, DEHP O FERIEEIT R G TS (Kavlock et al., 2002) Z&AbHFHH% 10 %, LFO1H I
AEE 2L EL, TARES 40 ug/ kg X 50 kg X 0.1 + 2L =100 pg/L ETBIEBRRYLELLND,

e
IARC. International Agency for Research on Cancer. (1999) Lyon, International Agency for Research on Cancer, (JARC
Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 77).
Kavlock R, Boekelheide K, Chapir R, Cunningham M, Faustman E, FosterP, Golub M, Henderson R, Hinberg 1, Little R, seed J,
Shea K, Tabacova S, Tyl R, Williams P, Zacharewski T. (2002) NTP Center for the Evaluation of Risk to Human
Reproduction: phthalates expert panet report on the reproductwe and developmental toxicity of di(2—-ethylhexyl)phthalate.
Reprod Toxicol, 16: 529-654.
Lamb JC IV, Chapin RE, Teague ], Lawtan AD, Reel J. (1987) Reproductive
effects of four phthalic acid esters in the mouse. Toxicol Appl Pharmacol, 88; 255-269.

Meorton SJ. (1979) The hepatic effects of dietary di—2—ethythexy} phthalate [dissertation]. Johns Hopkins University.

Poon R, Lecavalier P, Mueller R, Valli VE, Procter BG, Chu 1. {1997) Subchronic oral toxicity of di-n—octyl phthalate and
di(2-ethylhexyl) phthalate in the rat, Food Chem Toxicol, 35: 2225-239.

Tyl RW, Price CJ, Marr MC, Kimmel CA. (1988) Developmental toxicity evaluation of dietary di(2-ethylhexyl) phthalate in
Fischer 344 rats and CD~1 mice. Fundam Appl Toxicol, 10: 395-412,

BEAH 20000 BEAESEFRFERAMEERERN B MPEROER~OERAIIZ VT, BT SERIZFE6
H 4R (http://www.mhlw.go.jp/shingi/2002/06/s0611-5.htm])

BIERER —BEER

AP
SRR L, AT TABI A RSN EEREL B RGBT, KRS ERIC IV EAICEOAE
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N, BEEFERILTOERLLUTENAALEZ LIS, JARC iTEE EFES group3 (BREER AR NS TRV &L
THEL(IARC, 1991),

I FEERT, R IZ S0 T Sprague-Dawley Zo b (JHEE . M2 30 L) 120, 35, 70, 300 mg/L ORI HEE R
LERKT FO AR O7EE 10 @RATLD Sz, B8Pl U/ B oo 25 I8 22 i 26 TR F1 e
LTRIEN, FO RS RICE S FLTEN F2 SRS, FOOmEERME O HEIT, #7T0, 3.0, 5.6, 20.0 mg/ kg/day, #f
T0, 3.8, 7.5, 28.6 mg/ kg/day Té->7-, 300 mg/L CTIROETFFHSH L., HARKESED L, FLEF2 OFIL8&EL
TR CRBRE IR B BN L, Fl & F2 OMEREOERBRTIEE L, i FO LR FL Todst - S FRERo
FELEL, F1 & F2 Ot iMEROH D, HAE 60 B TIRA UL A% 24 A TOREEISHMORXRGOE
TAS 300 BT 70 mg/L B TREDHON-, BMEEISREOET. F1 & F2 TOEMNERORS) . ZH TOFRBRERCE
{bic3-3%&  NOAEL i 35 mg/L (2.9 mg/ kg/day)bEZ L7 (CMA, 1997 ; TERA, 1998),

FHEOEEL, Ty Mo LT, “E{EMEFEX 0, 2, 20, 100 ppm O IRE A 2 BRMATLEILEET, HEVIIHEIER
Be% 0, 20, 40 ppm ORECAZAC 10 HETHE 9 @M S LR T, KHEA~OHRITEZMNEELRIICERER T
NOAEL:20 ppm (3 mg/ kg/day} AR EILTVA(Orme 5 1985; Mobley & 1990),

bMIRWT, BEESEOTEALFERERII R ERAERA~OBLA A~ Tha, BARF T4 TICERERORE LR
BT, HBICEFLREBEOE(LP B LIS, BHEENERIIRV LIS, BRmAROK 0.34 mg/ kg (FHE/H
A NOAEL L&, BIOREE T, 12 BROR DRSS (BB IZEY, M RFERFLTHICELLO O Mo MmiE
BB B S EEAe<, NOAEL i3 36 pe/ kg FE/ A &N /2(Lubbers & 1981), “EHLIERORBORIER
0.4 mg/l. THBH,

SR iE ()

BPRAMGIERIIFED LN ELD, TDHEC I OFHMBEE DB ENE Y THAHLEEZ LD, NOAEL: 2.9 mg/ kg/day |2
AREFEEBC 100 (FBELAFEENFIIC 1002 EAL T, TDIT 29 g/ kg/day LRGN, ZOEIR, eMZRBITA
NOAEL:36 g g/ kg/day (2 Lo TEFSAD, “BLERIEKABICEBERANSZEEFZEL, TDHI S HEE KD
FEBL B0 BEL, FEO kg DL 1 H 2 L fiebRE 158, FFEEIE. 0.6 mg/L LEESHS,

BEIR

CMA {1997) Sodium chlorite: drinking water rat two—generation reproductive toxicity study. Washington DC, Chemical
Manufacturers Association 1997, (Quintiles Report CMA/17/96).

International Agency for Research on Cancer. {(IARC) (1991) Chlorinated drinking~water; chlorination by—-products; some other
halogenated compounds; cobalt and cobalt compounds. Lyon, {JARC Monographs on the Evaluation of Carcinogenic Risks
to Humans, Volume 52):45-359

Lubbers JR, Chauhan S, Bianchine JR. (1981) Controlled clinical evaluations of chlorine dioxide, chlorite and chlorate in man.
Fundamental and applied toxicology, 1981, 1:334 338.

Mobley SA, Tayior DH, Laurie RD, Pfohl R], (1990) Chlorine dioxide depresses T3 uptake and delays development of
locomotor activity in young rats. In: Jolley RL, Condie LW, Johnson JD ed. Water chlorination: Chemistry,
environmental impact and health effects. Ann Arbor, Michigan, Lewis Publishers, Inc., vol 6, pp 347-360.

Orme ] et al. (1985) Effects of chlorine dioxide on thyroid function in neonatal rats. Journal of toxicology and environmental
health, 1985, 15:315 322,

TERA Toxicology excellence for risk assessment (1998) Health risk assessment/characterization of the drinking water
disinfection by—products chlorine dioxide and chlorite {8W-0766-NTLX). Cincinnati, Ohic, 1998.

ERB

EHEETE

T REE A, EREO L ERSII R MERMRA~OB{LY A-UThd, SLiHERRERR, 12 Ao 3L 0.036
mg/ kg/day 1T T T4 TICW IR EE ERELE I &R 7 (Lubbers & 1981),

FEDRAMEICBEL TEHMEBE T8 RIS Tuv vy, BRI AR I CHERBE AU AL
N-ethyl-N-hydroxyethylnitrosamine(EHEN) T/ =3t — kL 2 BRPER B ARB TIIHGHLREN D7 ot —a-/ERIL
RER ot (Kurokawa & 1985), HBEEO =7 A~DE DR ECIAMERBoFRHEBOMIEREERB R akR
HILRER) o (Meier © 1985),

SEIEHEAFZEIC BV T, B 3, 12, 48 mmol/L O FFEEA MK Tl Sprague—Dawley 7 MMZ 90 AB# 5Lz, 08
EEIXHE R T 5E 250, 1000, 4000 mg/L T, SREOAERE 5, HETHE 30, 100, 510 mg/ ke/day. #ECIY 42, 164, 800
mg/ kg/day IZFB S 45, FEENBIHEEOESA B TR PLL, ~T/ o - ERER- R RELESAE
THEUP L, BT AR E (T REREFINEOERL) LR R FofsiBsdo PRA R ETBbLALILE
¥ NOQAEL ik 30 mg/ kg/day Téh->7-(McCauley 5 1995),

A iE (2)
BB AAEIIET A% RIT+ 4 TR0, TDHEILIAFMECH EINE S THhoHEE LN, 90 AHE THRLN
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NOAEL:30 mg/ kg/day R FEEMRS: 1000 (FELAA BT EAPN 10, EHHRBCHIILICIHEF 1 10) WAL T,
TDI 1 30 ng/ ke/day RO, ZOfEE, EMIIBETSH NOAEL: 0.036 mg/ ke/day (&> TFFSLD, o FEEE Rk

i R AL T R S NA I LR L, TDHZ G ABEIKO A5 %% 80 %&L., EH 50 kg DrFI L B 2

L #kr b RETBE, FFEEIL 0.6 mg/L LRESND,

HEIH

Lubbers JR, Chauhan S, Bianchine JR. (1981} Controlled clinical evaluations of chiorine dioxide, chleorite and chlorate in man.
Fundamental and applied toxicology, 1981, 1:334 338,

McCauley PT, Robinson M, Daniel FB, Olson GR. (1995) The effects of subchronic chlorate exposure in Sprague—-Dawley rats.
Drug and Chemical Toxicology, 18:185-159,

Kurokawa Y, Imazawa T, Matsushima Y, Takamura N, Hayashi Y. (1985) Lack of promoting effect of sodium chiorate and
potassium chlorate in two-stage rat renal carcinogenesis. Journal of the American College of Toxicology, 4:331-337.

Meier IR et al. (1985) Evaluation of chemicals used for drinking water disinfection for production of chromosomal damage and
sperm-head abnormalities in mice. Environmental mutagenesis, 7:201-211.

syoorFer=FIIL

EZPEFTL

1996 ED T roaTEh=RIA® TDI: 15 pg/ kg (WHO, 1996, 20000, tricaprylin %4 AV /o Bl O B 5255
A B ER(Smith et al, 1989HTEE-SL TV =23, K [E EPA(2002a)i. tricaprylin i3/ 14 AL T Eh= A D FHEEHETR
L. S5 RSO AT BT LS E B LB IV BT OB Ric k- TREMN(Christ et al, 1996)Z&M35, Smith &
DOFFZEILIE BBV S HIBFL 72,

Lis 3o C . SHBEE RO OEMERERELTIX. FvhD 90 B R D% 538k (Hayes et al, 1986) R B THHEELL
i, MEHEDCDS Mo 0, 8, 33, 65 mg/ kg/day MFAET 0 B, MEHEOHEE LR, FEEBD LMET A BURRT
5 — Y ORIHTA, M B F | EHED 33 mg/ kg/day BLETESHEII, 8 mg/ kg/day BETIX, AR ATIRE EOHEITE
B AN 2SR AL 721 THY . NOAEL 1 8 mg/ kg/day L& X bivs,

ST (32)
Sk 90 H [E2tE(Hayes et al, 1986) T I FFRE BOMEMIZE-3< NOAEL: 8 mg/ kg/day (Z®L T, #4 UF LL
T 1000 (EEZE - FBEA 4 (10, SERRBICL2EF 100 @A T, TDLX 8 ng/ ke /day LRESNI,
HMERAERY THEILLY, TDI ~DiE kD% 58% 20 92U, E 50 kg DAA 1 A 2 L O LAKES DL, sEfi{E
I 0.04 mg/L FEHEEAND, BABMESLEAAMICETAT —FA—ZBRLATHEO T, ZOFMAEITEENTHD.

BE T

Hayes JR, Condie LW, Borzelleca JF. (1986) Toxicology of haloacetonitriles. Environ Health Perspect, 69: 183-202.

Hayes JR, Condie LW, Borzelleca JF. Toxicology of haloacetonitriles, (1986) Environ Health Perspect, 69: 183-202.

Smith MK, Randall JL, Stober JA, Read EJ. (1989) Developmental toxicity of dichloroacetonitrile: a by product of drinking water
disinfection. Fundam Appl Toxicol, 12: 765-772.

U.S. EPA {Environmental Protection Agency). (2002) Drinking Water Criteria Document for Haloacetonitriles. Prepared for
Health and Ecological Criteria Division Office of Science and Technology, Office of Water, U.S. Environmental
Protection Agency, Washington, DC 20460.

faxksos—n
i
TRk 10 EEMAERS TR, LTOIDIF Mz TS,
(DB IEDITE

WHO BCEHK A A AR T A B 2bRTRE, =W A% ALV 90 B O#kR 5388 (Sanders et al., 1982)iZ3V VCRATRL~D
BERHH LTI LS LOAEL i 16 mg/ kg/day &L, TREEFE: 10000 (EAZER OHEMZEICHLC 100, SHEOR
B GBI Lo T 10, LOAEL 2V AZEZ2UT 10) 235, TDI i 0.0016 mg/ kg/day &3R®HHH TS (WHO,
1996),

ESHIE 8 B RS (1992 DRMETIE. B3Ry 2% v e 3iB82:5 LOAEL i3 16 mg/ ke/day, ~REFEIRIIT 3000 (A
S UFERR IS ST 100, SR ORBTHHIE, LOAEL #HV 3281200 T 30y &L, TDI 4 0.0053 mg/ kg/day, &
EhTna,

(DS AMEFEMIZ A BIER
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IARC T, Group3 (EFREDS A TEL D IZIEN TS (IARC, 1995),

FRMBEZELC, FRI0EEMERA T, FAAFMRBLL T, Ty 90 BRIOE AR5 R5 (Daniel et al,, 1992)
&5 EIED NOAELIE mg/ kg/day LGS TOAY, IV SETOFME2S Fko-~ry 2 AL -3 o
LOAEL16 mg/ kg/day ({2 B30T, B &fE, FEMEEITOLEE Ths, Z0BE | RREEFMIT 3000 GENER OWER
TR LT 100, EHMORB THHI LT T 10 R LOAEL 2RV AIEIC %L T 3) L., TDI 2 0.0053 mg/ kg/day,
TREEFBEDRENILDG, TDTEENRLOLRS, /285, LOAEL ThHAZ L3 E R L TREFEILER 10 THEMA,
Sanders H(1982) D E I LAFIEKIIIZ Y — ABEROBEIZLDLDEEZ B, adverse effect SlTE5 2100k, TR
FRERI, WO ORBROHIBEY PRMERITH T HHUEEAMBROB 2, FIEEEDOY —2EOMEO IR0 5L
TEY, FNEEEETRNWEEZLIAIMOLIDE Y 2 EZLND,

ER I ECHEMAEESLBOBREL T, FyMIfikros—1 % #HTAEO0, 0.02, 0.19, 1.89, 19.76 mg/ keg/day.
WETHE 0, 0.03, 0.24, 2.53, 23.57 mg/ kg/day & 13 @R, BUK THELI-AFESMESILTE(Poon et al., 2002). 208
CH, BB AR TOMRIZBITAT A-F e Bk #BESR (ALDH) O L7 =V 7k B LBE R OB, BE AR TOMHI
TN ABEOEERE DZER(LIE S BRI — A Ofok PEREE (NOEL) iX. HET 1.89 me/ ke, BT 2.53 mg/ kg Thd
LENTVD, 20 NOEL i3 Daniel (199202 LA3ER@ NOAEL L0HEVSDTHS, LHL. HOE A ERSITHEDLR

IV BOBREOER{LIIR/NOEL ThaE IR, OMIRR VIR 7 I S E ~O BT TY b, i,
ALDH o3& AR EE - L0BERL BRI a5 — L OREER THET N AFTERIZ LSS0 EE 2 L, fiis Ak b
fakrus— L REDCIHRERERBRREICHIIFEHEICH T L QERMNOBLLIATHD, LENST, K
WFFEn b3, FEMEE &0 E LAY/ NOAEL Ik biinbkE L LS,

ARAE (5
Fricipfak oo — A OfKIESEBRIRESN TV DLO0, FHMEEEEOBRILE /24 NOAEL LA RE ) tha
EEZLND, LA T, R 10 £EME B2 2B HEFHEIZHE Y, TDID.00S3 me/ ke/day 7358 5HR0 7 501 0.03
mg/L(18 2 LB, KE 50 kg, F55 20 % 2#EFT 52 L08ETTHE, 7-7-L., EHFEEREBRIIE SO ThARS
(23D TDI #R T 2BOTREERIES R EVZS | EHFEREEENLOTHH, WHO SERKAKBE A AR 74 (GDWQ)
BRI VTH, FLEERBERUL L O30, SERBRICBELEEER T — &b EF — AR5 T
A, FOHARZ A ABITE EfE LS TS,

BELH

Daniel FB, M Robinson, JA Stober et al. (1992). Ninety—day toxicity study of chloral hydrate in the Sprague—Dawley rat Drug
Chem Toxicol 15: 217-232.

International Agency for Research on Cancer. IARC (1995) Chloral and chloral hydrate in Monographs on the evaluation of
carcinogenic risks to humans. Volume 63 Dry cleaning, some chlorinated solvents and other industrial chemicals. IARC,
Lyon, 245-269.

Poon R., Nakai J., Yagminas A., Benoit F. Moir D., Chu 1. Valli V.E.. {2002), Subchronic Toxicity of Chloral Hydrate on Rats —
A Drinking Water Study. | of Appl Toxicol 22: 227-236.

Sanders VM, BM Kauffman, KL White et al., {1982). Toxicology of chloral hydrate in the mouse. Environ Health Perspect 44:
137-146.

WHO (1996) Guidelines for drinking-water quality, 2nd ed. Vol. 2. Health criteria and other supporting information. Geneva,
World Health Organization, 1996. pp. 885-890.

5%

H T

WEL, HEE. BB RRRE L MR TLRE R DR AR TOC, BEERISEBREORITLLTO
EREIREVN, BTELLERRPMN, ERLREDEAMERTEELL Y, $, KPO 7B P ERELTR
AT B R TS,

BEETR., HREECEDBROBEI TR EL T, KEES 22 20 S LOBEBEO— LT, ko sid
DR, PR EE RS 0.1 mg/L (REBFEROESIE, 0.4 mg/L) M HEHT 2B BINE T A LLSh TS, —
BT, PEAEER ST, BOLYVKOBADE, 1.0 mg/L BELO BEEARESN TS, BREOBELLIIAEAR
EOREEFREFLARERATHLTENEO CRE L ORBEIIAEL2WEBLLNATREY ROEKRE R T o 2) | i,
WHO $2RIZ6HDI0IC, FH TRHIBEL R AL~ UL ORE LVL B RO B{EAVE (WHO, 1996),

ods, FHEIZBEL T, WHO B2 T, RO ISR H AR TABR IR LTS,

bR R UEDREK R OERICBRELB S, MBEICEU BT EERIT AL, [ARC i, (RIEHE RS
e~ ORI ARl TR TERW (P —7 3 ERE3R LA (IARC, 1991),

ERBEAR T OFERERR SR O X AR T A AEIL NOAELLS mg/ kg A&/ AOHBLNEH, JoOEREEE A EERBEORC
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ERPST R ARS 2 52 - EEOBHICE SV TV A (WHO, 1998), 20 NOAEL ~@ (EH R EAERIO) TR
ERE 100 OB ALY, TDIS0 kg kg KE/ B 27425, TDI T 100 &0 A R0 S THIENE, HART A {EE 5 mg/L
(FLHME) L7222, LLAaNE, —OoRETHEERAOLVSABPERINRI T 2EME | 2R TFHRE ThoZ LITHE
BLATIE G0, RADO A b mg/L RBETHEELANTIFOEE LR (Fl, 7o) ouWiibib, 0.3 mg/L &
WDHELA-TREMTHALNAS,

LM {E ()
ST L. FRAEDIFE, FinBinT & B0 oehn, AN He BERER SO MEA R 32L
AE Y THY, B AT, BOLVKOBESE 1.0 meg/L BELTHIENE Y Tha,

BE Ik

WHO (1996) Guidelines for drinking—water guality, 2nd ed. Vol. 2. Health criteria and other supporting information. Geneva,
World Health Organization, 1996, pp. 796-803.

International Agency for Research on Cancer. (IARC) (1991). Sodium chlorite in Monographs on the Evaluation of Carcinogenic
Risks to Humans, Chierinated drinking-water; chlorination byproducts; some other halogenated compounds; cobalt and
cobalt compounds, Volume 52 Lyon, 145-158.

11-FJonoxsy

M

L1 -RIZaang e id, eh R U EREM CORPAAMEEZ T T2 0B EHS 8L E528T, IARC THE Groupd
(ERR AT A VIS ELE (ARC, 1999),

WHO(1996)2 35V VT, MeNutt(1975)5i2 5% 148D+ 7 AR ARBRAE RO LOAEL I23-3& | A RDEHRE DR~
OWBEEITVERHE: 2 mg/L &R TVBEH, 20#, RO LDEREEERBRIESE S TVWANTP 2000),

HERE 10 [L3°-30) F344 Fohd B6C3FL =R ICH LT, wAZh Pl Ao 1,1,1-N ooz d% 13 #@E. 5000
~80,000 ppm DEE CIRFIFR G U, K& AEG000 mg/ kg/day) & SENMZ FCIIFRERIH L, BEHE
(4800 mg/ kg/day) & SENI Ty FCHET VBB SR DB, <A TH P A& : 3500 mg/ kg . #:5600
mg/ kg LA b CEEMA RH LIV, FvbE~T R0 NOAEL i1, 10000 ppm (5~ b T 600 mg/ ke, 7~ T 650 mg/ ke, H
AT 1770 mg/ kg, M7 2T 2820 mg/ kg) 23 2 HILS(NTP 2000),

FIAEE
FRAFOKRBEHEMEESIT, ERBEAN OB APLRTHEDNOMEE LY 0.3 mg/L ZFEMESL. ZiUTKEE
BT R ST,

FHiMhE (38D
HE NTP TiThiiz 13 AR O KB THLN B R NOAEL: 600 mg/ kg/day - E-3% . FREER T 1000 (@
ER TR &« 10, EH0EBRICIAEF 100 2F@HBL T TDI 1X 0.6 mg/ ke/day ERDEHILE, TDI ~D K ADES
FE10%EL. FEOKke @AM L B 2 LETEHRETSL, @EPECH+28MME 1.5 mg/L SEHINS,
FIETREL DL~ AORELVLRIKIEREOE AN SREMES, FIAREE BT 5 EE I L CRlE L 5
BT ~REH B ZEhh, BEMICITER 4 FEMEOFEEEHERL ., REBE OB SRTEEES S
0 0.3 mg/L ELFETALENRH Y THD,

BETE

International Agency for Research on Cancer (IARC) {1999) Overall evaluations of carcinogenicity: an updating of IARC
Monographs volume 71 Lyon, p881.

NTP (2000) NTP Technical Report on the Toxicity Studies of 1,1,1-Trichlorethane (CAS No. 76-55-6) Administered in
Microcapsules in Feed to F344/N Rats and B6C3F1 Mice August 2000 U.S. Department of Health and Human Services
Public Health Service National Institutes of Health, National Toxicology Program Toxicity Report Series Number 41

McNutt NS et al. (1975) Hepatic lesions in mice after continuous inhalation exposure to 1,1,1-trichioroethane. Laboratory
investigations, 32:642-654.

WHO (1996), Guidelines for drinking—water quality, 2nd ed. Vol.2. Health criteria and other supporting information. Geneva,
World Health Organization, pp.417-424.

AF IL—t-TFILI—TF L (MTBE)

—479—



]

AF A= F a7 (MTBEN I » I B TR BB AER T8, BB A TERNEE 2 B, 1F - A~
DREVAMGE A BRRBIZREN TOSHWHO, 1998), IARC H MTBE #2770 —7 3 (M35 A BT EAR) 12080
#(IARC, 1999),

SD 7 MTBE % 250 B5£0° 1000 mg/ kg DA THE 4 @ 104 BREER)ICHE->THREROREL, 20EFET
TOETRIBBERLI LIS, 166 ARETIATERL L, 20O/ R, SABBOM TR Levdi MIELRIML, MCIE

HEBEDLD A EBS LU A RO A O R A MBS BRI ICHLE ), LasL, Ui SER 7o 1 5 B T o A
BT, Leydig MITEED B A MA RIS, B 0E5IC L5550 NOAEL i 250 mg/ ke (143 mg/ kg/day
IZH ) LEE SR (Belpogei, et al,, 1995), LAl Leydig AR DA M 2 DB ER T AT Lk MU AT A el I
DT OEA LA THS (WHO, 1998),

ERDERRA T IR AL TV % MTBE DML ROEZRUSBIBEL T, 20~40 1 g/L &VHMED, 85mDMEDRERHE

BEINTWAEPA, 1997),

SHEE (52)

FoME TITh BB AMRBRE T, &8 BREINIHFILTENAMETRTALOTHSR, EEOHEESE
MERBRER T VAT AR O B E B e~ DA E TG 1T L AT XA seEZBENA, LsL, Bt ARIcH
ST TDIDBRERATIE, 2FEMDOBIRD NOAEL: 143 mg/ ke/day iZ RREERE 1000 EER CEAZICENEN 10, %
DAMZEBRLU K F:10) &AL T, TDL I 143 p g/ ke/day SBESID, TDI OEEA~DO B EEE 10 %L (5E 50
kg DL 2 L KT L RETBE ., FRMEMEIE 0.4 mg/L & RIEL A ENRTED,

Lol BEROBRRPROEBUSMIED 20~40 ug/L OB THAZLEBE AL, FHELL T, 0.02 mg/L &350 -
PHEFLNEEZ LIS,

BET

Beipoggi, F., Soffritti, M. and Maltoni, C. (1995) Methyl-tertiary—butyl ether (MTBE) a gasoline additive causes testicular and
lymphohaematopoietic cancers in rats, Toxicol, Ind. Health, 11, 119-149

Integrated Agency for Research on Cancer (IARC). (1999) Some chemicals that cause tumours on the kidney or the urinary
bladder in rodents and some other suhstances. In: IARC monographs on the evaluation of risk to humans: 73: 339--383

Robinson, M., Bruner, R.H. and Olson, G.R. (1990} Fourteen- and ninety—day oral toxicity studies of methyl tert-butyl ether in
Sprague-Dawley rats, ]J. Am. Coll, Toxicol., 9, 525-539

U.S. EPA Drinking Water Advisory (1997): Consumer acceptability advice and health effects analysis on methyl tertiary—butyl
ether (mtbe). NTIS#: PB98-153026 (http://www.epa.gov/ OST/drinking/mtbe.html),

WHO/IPCS (1998) Environmental Health Criteria Monograph. Methyl-tertiary—butyl ether, Environ. Health Criteria, 206.
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4. BEFAR

TR
FALE DFEEE L BN LD MIRES 210, AO NOAEL LU TRO A TR 0 BRI 10g LRZRLE, 20 NOAEL (Zxf
+EEBIADEEII VTR ERLI DL BDNEE L O T ART A ABORLITHELRARL TR, —77, S5
FOBhK DI S R B DR Lo TV BV BRI R BT 255, 0.1 mg/L LLE, (ERD NOAEL:10g D84 70 gL
FRALEAEO2EEROIRE) BBEOSIIERVAY EFETERNEELLIHWHO, 1996),

ATl (3)
BAE ORI R THBA. (WHO, 1996) 2EE2 52, —RITKEAHHLOREITSMBTHHEERLND,

Ll SHE. BA RS THEORDICEAFR A TEM S RO TVAILENL, BERFEA LLTAREGMADIREL
BHHIEBLETHD,

BE R
WHO (1996) Guidelines for drinking-water quality, 2nd ed, Vol. 2. Health criteria and other supporting information. Geneva,

World Health Organization, pp. 338-343

FAULFN

=i

AU AHEE B AR T LI ARV (WHO1990)

500, 1250, 2500 ppm DL/ U A& 2EM <Y RBLUT b~ AR E L EB T, w7 AD 2500 ppm B TiIEAFR
OFD LT S LS B EE SRS LI, Fvhd 2500 ppm TN EREROBMNOABBO LI, vTABLT
o h3eiZ 1250 ppm A5 NOAEL ThdLE#HE 2 bhi= (NTP, 1994),

5 ppm FEEE U ATy M —AEHOKER 5L ER T, HEZBT A RE A OA BRI 1338 b (Schroeder and
Mitchener. 1975), 7=, Fwh 1. 10, 100 ppm (#VZAELT0.051, 0.51, 5.1 mg/ kg i2F024) OFE (LU AEMET M, 4,
16 » B BTk IR S LR, 10 ppm B TREMEO MDA &l B H 2338554, NOAEL i1 1 ppm(0.051 mg/ kg) Th-o
7= (Perry HM et al. 1983),

LasL. 23U AR EEELL-C 0.1 ppm & 7.3 ppm O Z A2 0O AEEEEDHEEZ S TV AR COFEEREETII. M
g R0 E R, BEEOR AL THERBVWEERDHIL TV (Brenniman and Levy, 1985),

AR (238)

FEM A AT TR EIS LAV O T, TDL 77— F 2 AV CGRHMERARET2ONRR Y THHLELLND, FYhT
118k 5~10 ppm TER-LIRE R ~OREIRBEANTHAN, ENTIREE AP OER VT ARE 7.3 ppm THEE
{0 ES, BREOR AT EREIG RISV EELILND, Lo T, EFTOBEERE»LHRLND
NOAEL: 7.3 me/L \- FREREEC 10 (BAZICH L TI0 A EH LT, HMEEZ 0.7 mg/L SREZND,

(2)E B OB
PRECAEADOBRHINRETECHY, ERMER L TSERARMRESH BB TR TIOVRE L THA,

BEHER
Brenniman GR, Levy PS. (1985} Epidemiological study of barium in Illinois drinking water supplies. In: Calabrese EJ, Tuthill RW,

Condie L, eds. Inorganics in water and cardiovascular disease. Princeton, NJ, Princeton Scientific Publishing Co.,
1985:231-240.

National Toxicology Program (NTP), (1994) NTP technical report on the toxicology and carcinogenesis studies of barium chloride
dihydrate (CAS No. 10326-27-9) in F344/N rats and B6C3F1 mice (drinking water studies), Public Health Service, U.S.
Department of Healtk: and Human Services. NTP TR 432. Research Triangle Park, NC. NIH Pub. No. 94-3163. NTIS
PB94-214178.

Perry HM et al. (1983) Cardiovascular effects of chronic barium ingestion. Trace substances and environmental health,
16:155-164.

Schroeder HA, Mitchener M, (1975) Life~term studies in rats: effects of aluminum, barium, beryllium and tungsten. Journal of
nutrition, 105:421-427.

WHO (1990) Barium. Geneva, World Health Organization, Environmental Health Criteria No. 107.
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ERAIR

=

PRV ARANIE AR 3 FIFRRIEOERD 2 Thd, EACARFNI G SMEIERE G4 208 R Me,, B
B, EEHTRER 08 — ol T R AR F IR L TGO T Ve, IR A A(CBS): th U F LR
A2 R (BSS) DI AIZIE A, RASEE A+ A, KIRERE X R ISHEANHY, R8Tl SRR 5ITLS
TR REEECEERORMERASSESH, BB SILERThbR2 N,

Leussink & (2001) i3, 20 PRk 7 =L Bt A~ R (CBS) &l Wistar 5+ M2 0.75, 1.5 %7711 3 mmol Bi/ kg (F#LE 1 157, 313
F2H 627 Bi mg/ kg (AHY ) A B[R D 5 L7122 % 3.0 mmol/ kg T 6 BERILAPIC B SRR R (X0 <0 R . BEE . ML h R
REBICIVTFUREO LR) 2BHT, 1.5 mmol/ kg TIEHIVBE DL AZRB LAY, 0.75 mmol/ kg CHEE/iT
HiUpalc, TheD BT T Chot,

Secker (1993) 3. FAY w4 #7013 AHA 7o MO/ T U BB R~ ZARIEHAFFLE 1, 4% 8-20 B4 50, 100, 200 mg/ kg, ¥
PZEZEEIR 7-16 B2 300, 600, 1200 mg/ kg R 0 BEL THMAE LTV 50, P AV RC LA R TBESNL T,

"MINERAL TOLERANCE OF DOMESTIC ANIMALS” {1980) MY 2= ADIE B B4\ T, 79 ¥ TR ESEEE 2724 7074 Bi
mg/ kg % 34 B G L THELIEFED B (Lechat et al., 1968), T+ I 4-32 mg/ kg ) TDB % 40 H B3 5.7 L=t
2SO Wilson, 1975), WAV AAF L 70T AREERE T 15 $DB S Ty NI EMEBRS Y25 BRAMB IO
DD T HIIFED S22V (Preussmann and Ivankovie, 1975), 204, FHO RONEHEL T AL TLEE, BATHARE R
REDIE R THALEZ TS,

Winship (1983) 33 L 78 Bradley & (1989} i Bi @B SV TOEB T, WRAVAIL, +47h e Ed 557 BT T A i 72
M, L RN, FEMEETTELCVBS, Serfontein & Mekel (1979) DB BL. LLTFD 4 207 — 7045 2
TROFHEEEZ A HIHE R THAHILTNA,

1. Bi ERE RIRFEE A2 REHEEC A< AR Y  ZROIIAKBIURICTES Chh  BINE MR Z 2 DL BTSN
7ELTA,

2. B OFEELGY RIETEY A A B IV TR S, RSN ST X,

3. KBEEOCHEB/CEH U RACR-FF YT A Mbismuth triglycollamate), R EES Aw X B UMY A7 Y KT . FEHEF
TEFEHW LI, BEEETR T,

4. KFHEOFWHEGE CRATRF R IEEEK, U A=A b7 %1 F(bismuth bicitropeptide)/2 & : BB TARBEL L
BAA U5, MIRITA70L, 1 O — 20 TEBE B,

ZNBOETRMNG, B OFME 2L T, FEETHOVRIRE L2 BRI IS BERINLIFILA LRV EEZ NS, Ty
b3 Bi OB AMEST A3 & L DA T VA, Leussink £(2001) 12, CBS OB A BB 520 TREEXR TLESE SIS
FyhCHBELTVAS,

At AlffiE (58)
B A AL EAELCGERICHAV O, SHRRE TP EMREECPEEENELLELLNS, Lo, &
A7 AL, EOFERBICIVRRFESET DL EICBEORSOELT5, -, BER T —#00i, SEMEEEEL
BORERFEMAROT —F OBEERY, Lisdto T, B A CIGHMEECH ER R TR That 2 LA,

ZEHR

Bradley B, Singleton M, Lin Wan Po A. (1989) Bismuth toxicity—a reassessment. ] Clin Pharm Ther. 14 423-441.

Lechat P, Morel-Maroger L, Cluzan R, Flouvat F, Fontagne ], (1968) Etude experimentale des effets de }'ingestion prolongee de
sous—nitrate de bismuth associe a des doses. Therapie 23 445.

Leussink BT, Slikkerveer A, Krauwinkel W], van der Voet GB, de Heer E, de Wolff FA, Bruijn JA. (2000) Bismuth biokinetics
and kidney histopathology after bismuth overdose in rats. Arch Toxicol. 74 349-355.

Mineral Tolerance of Domestic Animals, National Academy of Sciences, Washington, D.C. 1980 Bismutk 60-70,

Preussmann R, Ivankovic 5. (1975) Absence of carninegenic activity in BD rats after oral administration of high doses of bismuth
oxychloride. Food Cosmet Toxicol. 13 543-544,

Secker RC. (1993) Effects of hismuth citrate on pregnant rats and rabbits (1993) Teratology 48 33A.

Wilson TR {1975) The pharmacology of tri-potassium di—citrato bismuthate (TDB). Postgrad Med J. 51 18.

Winship KA (1983) Toxicity of bismuth salts {1983) Adv Drug React Ac Pois Rev. 2 103-121.

®)IT7T

]
FE4FEOEMERSRBIU WHOU9S) TIZEL FO LSIC @S T s,
BDORECLDE)T T OBREEFMIC TR B R 7 — #1120, SREKE B TOR D 2 ERRE T
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(Chappell et al., 1979 T, NOAEL 1% 0.2 mg/L Th-T=i3, TOFEOEIE ORI HD, RREERTF 10 23
WIEEHVONAR, BV FUoRPBELRETHY, Fiux, BF 3 THoThasELzLNS, L EXVEEHEL 0.07
mg/L &725, ZATE TOEHERRBROEENGEBNAEER UL THY, TV F 0 | BAERE-HL TV,

AT AT E (R)
VR AS RO LHE B ER B2 M RIEEEIN TR0 T, it 4 FEMEESWEL B, FEMEE 0.07
mg/L & HIEAEY ThD,

BE IR

Chappell WR et al. (1979) Human health effects of molybdenum in drinking water. Cincinnati, OH, US Environmental Protection
Agency, 1979 (EPA-600A-79-006).

WHQ (1996) Guidelines for drinking-water quality, 2nd ed. Vol. 2. Health criteria and other supporting information. Geneva,. pp.
208-308.

FOUNLTER

FMEE

B ARV ERTIE, T7UATIRE /v — P ERFSEH T RSN 748, HILEMOMERE vz in
vitro B O in vivo BB CHEEEE RO LIV TV S, [ARC IE, T2UATIRE Group2A (I M 4658 T 5T EEMEN
BB LTS (IARC, 1994),

F344 OHEREDT v MT 0, 0.05, 0.2, 1.5, 20 mg/ kg/day DT ZVA-TIN% 90 B, SRR ELRER, 20 mg/ kg/day T
HARMRLFHICALPREENENLLLLIC, BREHEIEEINE, L5 mg/ kg/day TiE 727V TIRIC LMK
FIRDEINh -0t ABREEANITIEMRES AT RASE L/, ZOF% G, NOAEL 27 0.2 mg/ keg/day 233K
$HH = (Burek 5 1980),

MEHED Fischer3d4 T M2 0, 0.01, 0.02, 0.5, 2 mg/ kg/day DT ZUATINE 2ERBABRELAERT, 0.5 HI82 mg/
kg/day BEOHET - CRaSE. BURIR RIS OEEEEAEIL. 2 mg/ kg/day BEOMES M CILIR - REMIE R - FHRIR -
B OEM R A REIL ~Johnsor 5, 1986),

ER ORI T 2UNTIRPREBERPAESE CHANL LRI EZRLTEY, FHMEOR Kz, BEO:
WEMOT Fn—FEFREILE, RY THBLEZLRS,

FEAEAE () :
Bkl A& V- F9E(Johnson 5, 1986) CHEZ ~ FOILAR., BB E CF B EE R EX N R G~ L F AT —
UEFAAFERALTLION 107, 10 OB S ETFEI L AR VAT bDE . FR-F1.0.005, 0.0005. 0.00005 k-7,
PET, TIUATINE S —OFHEERE. 0.0005 mg/l, &725,

ZE TR

Burek JD et al. (1980) Subthronic toxicity of acrylamide administered to rats in the drinking water followed by up to 144 days of
recovery. ) Environ Pathol Texicol., 4: 157-182,

International Agency for Research on Cancer. IARC (1994) Acrylamide in Monographs on the evaluation of carcinogenic risks to
humans, Volume 60 Some industrial chemicals. IARC, Lyon, 389-433.

Johnson KA et al. (1986) Chronic toxicity and oncogenicity study on arcylamide incorporate in the dricking water of Fischer 344
rats. Toxicol Appl Pharmacol., 85:154-168.

17T-B-TAFSTA—IL

BMEFTAE

17 8 TARF A —)1 (E2) 13 [ARC (1999) Tk Group 1{:FRSAMESHE) (ZHESH TS (IARC,1987), CD BRZ v Mz
0, 0.05, 2.5, 10, 50 ppm @ E, #&tefAklE 5 2 TiT-7- 90 B — AR BOERA—EOR L THESR TS
{Biegel et al., 1998a; Biegel et al., 1998b; Cook et al., 1998) , HIB MR MERETMEIZ-DVTIE 2.5 ppm DAL TEER N
BLUSEHEREORA A5 TV (Biegel et al., 1998a), #itt{S T 10 ppm Ll ETHE & B IMLERE P3O LR
Tmo E7o, 10 ppm BL ETHERE LT, 2.5 ppm TEREARA L, BT 2.5 ppm CHERO TR SEEOEBILAS,
0.05 B TF 2.5 ppm THEWOIEEE O OEESEBIN-,

B OMTE25ppm LI ETIH E,BED LR, RIFEHORE, 0.05 ppm LA_L T progesterone (P,) I EOR >, 10
ppm B4 _E TR ORI E OREL A A5 7 (Biegel et al., 1998b), WL OMETIL 2.5 ppm T4 E, B ED & P,
BEOR L, RiERFAORE, BIEP Ok IplatkoR b B2 ont,
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HEROBIZRNT, 10 ppm B ECHRERUCER FEEROM), EBBOENRE, BREOEL. HTELOHL.
RS Rk O R LIRS T RO B ESOET, 2.5 ppm UL ECRYP E,BED LR, 72525 - (PRL)
BEO EE 0.05 ppm LA LTI testosterone (T) IR EORL A B X7 (Cook et al., 1998), WHEOBEIZEWT, 2.5
ppm THRE EEEREOR V. R EEE-FROBDRED LR, ZREDELIZE S PIE &L EIE L7, 2.5 ppm B
LTHHERCPRLEBEO L, TREOCETIBESN, FECIL 0.05 ppm TiE, (LEPIZEREL B8RO LN
RV EL TS, BB BV IS (BE/1) 0.05, 2.5, 10, 50 ppm HF 440 0.003/0.003, 0.139/0.173, 0.527/0.691,
3.16/4.12 mg/ kg/day |24 4L, IRHHAC (HE/#E) 0.05, 2.5 ppm {5 0.004/0.005. 0.225/0.273 mg/ kg/day 24834943,

Biegel 5 (1998a,b) 331 T8 Cook 5 (1998) o— O &7V T, 2.5 ppm T B, {ZLBRALLAEEDROHEN TS, L
L7278, 0,05 ppm (0.003-0.005 mg/ kg/day) CEHEINE{nidd7Chb, 1B 0 H OREIN 0. B OEM &Y
DR O H I BREOEOHBEATHY. 90 BRSO T P, BTGB E D (N0 1 week, 28 H B LTRF AR
D90 BER) ImR W TIEBEREBTRDLNL TV, 25! 0.05 ppm THESNA T EREICLALOLTEZ #,

ATl i (32)

90 B i — A ERHEBR O BATT IR LI — B O (Biegel et al., 1998a; Biegel et al., 1998b; Cook et al., 1998) 435,
NOAEL X 0.05 ppm (0.003 mg/ kg/day) &z L3150, —> LD HEIL 2.5 ppm & 50 {56 E<, 20O NOAEL 2 Y Ths
PEPICOWTTERMAERD, UL, EEY AR EEIT 0L, ZoE2 KA REAEITEAN O 100 (B 10,
fE{FZE:10) 2 AVVC TR X 0.03 ug/ kg EEHShA,

TDI 0.03 pg/ ke/day 312, FHEE 10 %, (FE 50 kg OEMI1BIZ 2 L #ok 2L+ hiE, FREMER 0.08ug/L(=
0.075ug/L) (B EH) &7 B EMB Y LEEZ LD,

£E IR
Biegel LB, Flaws JA, Hirshfield AN, O’Connor JC, Elliott GS, Ladics GS, Silbergeld EK, Van Pelt CS, Hurtt ME, Cook JC,

Frame SR. (1998a) 90—day feeding and one—generation reproduction study in Crl:CD BR rats with 17 8 —estradiol. Toxicol
Sci. 44 116-142.

Biegel LB, Cock JC, Hurtt ME, O’Connor JC. —estradiol on serum hormone concentrations and estrous(1998b) Effects of 17

cycle in female Crl:CD> BR rats: effects on parental and first generation rats. Toxicol Sci. 44 143-154.

Cook JC, Johnson L, O’Connor JC, Biegel LB, Krams CH, Frame SR, Hurtt ME. (1988) Effects of dietary 17 8 —estradiol

exposure on serum hormone concentrations and testicular parameters in male Crl:CD BR rats. Toxicol Sci. 1998 44
155-68.

IARC. International Agency for Research on Cancer. (1987} Lyon, [nternational Agency for Research on Cancer, (IARC

Monographs on the Evaluation of Carcinogenic Risks to Humans, Sppl. 7)

IF=N-ZARRITF—I

BT

TF =LA UA—A (EE) it IARC (1999) Tid Group 1 (BREMSAAMEME) (25 8EEN TUVA, 0.0000015 $E7-it
0.00015 %{£H#h 0.006-0.008, 0.06-0.08 mg/ keg/day 248 %) @ EE # S efifh% SD 7ML TEMIZbi> TEEREYE
7 EBRCH, ARKTENICEEER G ERNEOR-L. BLE, FFEX BIBIEXR, £5%0 LA, FEOMAKREAT(L
EUHOHERERIBEIN TS, EHETIRIEESEROZEHEBDOONTWD, BBORAEO ERITFENLIL T
\(Schardein, 1980),

Andrews 5 (2002) 1%, Wistar & VT OECD TG 407 (25~ T EE ¢ 28 H i # 5EM3ER) (0.01. 0.05 1214
0.2 mg/ kg/day) #7T>77, 0.05 mg/ kg LI ETHFEE BEOBEMAREHLILTWA, BT, 0.2 mg/ kg THEORBIERGRS
BYZEHE . BN R OB 0.05 me/ kg TEEEM KR CREROZEN, fI% EROHMI. 0.01 mg/ ke Ll ETHIROAEKES
EAEAREDEIL TS, B EEPR TR R FREICIEERD LI TV, BT, 0.01 mg/ ke 2BV TH, T
B EEECR EEOBIOEN, FAROFERBEA~OR A T EHEZICS T, Ak, Bisw. EEORKS
DAY ARVERESEESIL TV A, £, Yamasaki 5 (2002) bFERIZ CD o T 28 ABKER S SHRBRET
2TCD, 0.2 mg/ ke THEREERLUGESNEORT. FREROETBIUTEEROMMN, STIROER, 75
RO BIUBBOREE AW, 0.05 mg/ kg CANLBEICHREBERDE T, FTEFEROEMBLURBEAMOE
1k, 0.01 mg/ kg THHREROHNPIEEIN TWS, BEHFLIINFHENLEERII RS TN EL TS, Andrew 5
(2002) BLUF Yamasaki 5 (2002) D OECD FAFHARZA AL 55 b COERBR O R TiL, 0.01 mg/ kg T EE ORENE
HLITBYEZSERIELN TV,

Thayer £ (2001) {3, CF-1 =7 ADELE 0-17 B2 EE % 0.002, 0.02, 0.2, 2, 20 £7/~i3 200 g/ kg OB EL, #E04E
MBI AREEER =, 20 pg/ kg LA ECIETFEMBIIBON o7, 50 HESC, ECOABR T AETEARME
TFLENL» A CriERL Tz, 0.02 ng/ kg WA CRISIIREROEMHESNT, ZOERITMOMRREHL~TELL
EOCAREFROWCTITER TSN, TnLOERE CORRA2IH 2R ER R Y00,
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Delclos £(2002) i, CD Zx ML THER 7 HAS 50, WL, 4% 50 BT EE 2 S0t 2 B IE 7L %, 200
ppb THREDE T, B 0 O{RE, S SEHESIUWHETHROEN., IFRSIURBRERDOIET. 5 ppb THT IR RIEIH
BOLTHRNERELTWA, 5 ppb 119 1 pg/ ke/day (7482472, 2o REHEiz, S5 EEBE 0, 2, 10 -1k 50
ppb CHE MR BBRE{T o 7= L & (Blaydes et al., 2002) , HEE0 50 B #7317 310 5 Testosterone IBIE DA, F1 1
10, 50 ppb T, F2 T3 50 ppb CEEIN-, A BRERICIIEEZ T LIS L h ok, Testosterone A - 58
IS T, I IRERIREEL B E RIS LL TS, b IRHE S THY, EBEEONMII S Tt
HEN T,

FRmiE ()
EAERICHTAFHAOBERIITHRTELT, Bk AT LOFRE TDI R EDBRIL T2 LEAREEE S L
%, 2FEMOEER 5 %% (Schardein, 1980) TBH#EA: LOAEL=6 pg/ kg/day 23861 T30, TDI i E ORI T3 7 1358
EEZ LD, EEO TDIEFEINE, FREEMREIZEF O 100 (FEE: 10, F#F2:10)12, B/ B ERG TR 2 RDHBIEND
FEIZ 10 2600, FREEMSECE 1000 &1, TDI X 0.006 ug/ kg/day L AL BMLEEZ LD,
TDI 0.006 g/ kg &2, FH5EE 10%, KE 50 kg DR 1H 2 2 L #ok53844000E, SEMET 0.02ue/L (0.015
pe/L} (B EE) L TAIERBRYLEZLNS,

BEIHR

Andrews P, Freyberger A, Hartmann E, Eiben R, Loof I, Schmidt U, Temerowski M, Folkerts A, Stahl B, Kayser M. (2002)
Sensitive detection of the endacrine effects of the estrogen analogue ethinylestradiol using a modified enhanced subacute
rat study protocol {OECD Test Guideline no. 407). Arch Toxicol. 76, 194-202.

Blaydes B, Bryant C, Newbold RR, Delclos KB {2002) Effect of dietary ethinyl estradiol (EE2) on serum testosterone, prostate
weight, and estrogen receptors (ER} in CD (Sprague—Dawley) rats, Toxicologist 66, 378.

Delclos KB, Latendresse JR, Bucci T), Weis CC, Newbold RR (2001) Effects of dietary ethinyl estradiol (EE2) exposure during
development on male and female CD rats. Toxicologist 60, 386.

IARC. Internaticnal Agency for Research on Cancer. {1987) Lyon, International Agency for Research on Cancer, {IARC
Monographs on the Evaluation of Carcinogenic Risks to Humans, Suppl. 7).

Schardein JL. (1980) Studies of the components of an oral contraceptive agent in albino rats. I Estrogenic component, ]
Toxicol Environ Health, 1980 885-94.

Thayer KA, Ruhlen RL, Howdeshell KL, Buchanan DL, Cooke PS, Preziosi D, Welshons WV, Haseman J, vom Saal FS, (2001)
Altered prostate growth and daily sperm production in male mice exposed prenatally to subclinical doses of
17alpha—ethinyl oestradiol. Hum Reprod. 16, 988-96.

Yamasaki K, Sawaki M, Noda S, Imatanaka N, Takatsuki M. (2002) Subacute oral toxicity study of ethynylestradiol and bisphenol
A, based on the draft protocol for the “Enhanced OECD Test Guideline no. 407”. Arch Toxicol. 76, 65-74.

IFL PR RERR(EDTA)

IR

WHO DECEARAE Y A FA - B2RRIWHO, 19932) TIEEL T O EE R TV,

JECFA 75 1973 |IZHREBL, &AEISE L TEASN TWATF LU T MBEEE -7 A 2 F RIS ABE 0 ADI: 2.5
mg/L/ kg GERERSEE LT 1.9 mg/L/ kg (REIZHY) 20T, FOREMRFENTURLI L, BESERIC ST o R
BNZEDD, FTRERK 104 EREL T EDTA D TDI % 190 4 g/ kg RELLE, HARFAAHIC-OOTIL, EDTA 258
EnBRRE TR T DA D ALOB A>T EE 10 kg D FHA 1 BIZ IL OAZERG AHEEOLETEBEN,
BAROFEERIEH 10 %L T, EEHEL T, 200 ug/L (LD & L1,

WHO ® GDWQ 5 2IEHHE(WHO, 1998) Tl T oI s & T a3,

JECFA i 1993 T =F L0 D7 - WEEER R ) 7 852 BRI A EEME OB DG (WHO, 1993b)%47 1, WHO(1974)%
LT, mF Lo D7 1 MR R UNE DAL b N AT B L TR E T~ BB T & E 8707,
EDTA BEGESEREEDREN LT OB RL L TOEY AT R T2 RL T IO AR h T3, Ll o0ER
HRER TRHIIDIILARIBGCA R TOLENRLFE 2, 20k, I8N0 TREEEEE TR 10 kg DT HE2{FELIS
XA EE L5,

oK S D EDTA OH (KA AliE JECFA @ ADI GEEBERRE &1L T 1.9 mg/L/ kg R EITHY) 0 1 % BRI IC R0 4
HIETHEHEINIS (BGHENYELTOR I XA bOR0D BB LIENEH), T . 60 kg KA. 1L A 2L
OEEIAROIAEREL T, EDTA BEEELE) DA ARTA T, 600 pg/L (LT3 &2,

F 0% EDTA (2B 2B EEic b o m R ES Ty,

BT ()
WHO OFF 2B E %, (KHE 50 kg (ZHB LI #E 0.5 me/L 23FEMEETA LB THS (1 B 2 L AT, & 50 ke.
FEBI1Y),
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ZETR

WHO (1974) Toxicological evaluation of certain food additives including anticaking agents, antimicrobials, antioxidants,
emulsifiers and thickening agents. Geneva, Joint FAQ/WHOQO Expert Committee on Food Additives (WHO Food
Additives Series No. 5).

WHO (1993a) Guidelines for drinking-water quality, 2nd ed., Volume 1, Recommendations, Geneva, World Health Organization,

WHO (1993b) Toxicological evaluation of certain food additives and contaminants. Prepared by the 41st Meeting of the Joint
FAQ/WHO Expert Committee on Food Additives. Geneva, World Health Organization, International Programme on
Chemical Safety (WHO Food Additives Series No. 32).

WHO (1998) Guidelires for drinking-water quality, 2nd ed. Addendum to Vel. 2. Health criteria and other supporting information.
Geneva, World Health Organization, pp. 111-122.

I¥snaery,

FERTH

TEruabR)bL, i vitro ROBEGEERBCE RS T I EI AR TRARRELS ERo 3, ST
P LG, B OB S TEATE CRARE CIREEEI TR A AMES T T, IARC iT =2 oob Y % Group2A (EhCE
FHHEBAMEL) 124 ELT JARC, 1999)

e R ATEPIZIRI S0 TH IR TR E NS, 200 mg/ kg S 85O M A IER ERBMILE S THD
(WHO, 1985)

FyMITE bR % 2 F7713 10 me/ kg/day OB CESA - 2EMBORELEERT . 2BL U 10 mg/ kg BT
BIEICRE LR BAZFERLL, LOAEL X 2 mg/ kg &2 531, NOAEL Ik HiAed o7 (Wester et al., 1985),

FEARME ()

ot N T BEEES TR T RESABE TlEHA0 T, Wester BH(1985)D ERTHE~ORE_LENAOREEMNS
B~V F AT DT AEBALT, 0P UASIZE S5 VSD X, 0.0647 ue/ ke/day EEEHIENT, VSD: 0,065 ug/
kg/day #EiT, (FH 50 kg DEFALHE 2 L fiEe M85 LML 0.0014 me/L R IBEND, .

LipL, ook R ATERRLOEEEELHE OIS S L E D, B BEE L o rone R -0y HilE o
HEOX, BRESNT-RACIUPS | ERIEShARNEE LR, TDI E7 7 o—FhEHAL, LOAEL:2 mg/ kg A5 H 5T
L, RESEMRE 1000 (AR =12 LAKF 1100, NOAEL OH0iz LOAEL 2R LA Hic L AR F: 10, Jerit
HERLET 1023 AL T, TDHE 014 p g/ kg/day HR® BB, TDI DEEANLOE5EE 10 %E L EE S kg®
ERA1A 2 L R T RETAEFRMME L 0.0004 mg/L SEHERA,

EHEOIIIENR T Y THHNII OV TOREMNRFEH IV SO0 | L2 flizsrh | BEE L CERIEES 0.0004 mg/L
255,

BEIRR

International Agency for Research on Cancer (IARC). (1999) Re—evaluation of Some Organic Chemicals, Hydrazine and
Hydrogen Peroxide. IARC Monographs on the Evaluation of Carcinogenic Risk of Chemicals to Man, Volume 71, Lyon,
603-628.

Wester PW, Van der Heijden CA, Van Esch GJ. {1985) Carcinogenicity study with epichlorehydrin (CEP) by gavage in rats.
Toxicology, 36: 325-339.

World Health Organization (WHO). Environmental Health Criteria 33. International Program on Chemical Safety, World Health
Organization, Geneva, 1984

Eir=n

A

B AR CRBREICREISNZEESEERNL, HEE oA O~ DRI F R 43S EHAST AL TS, .
BB T — O b = A I BT O BB E THLLRENS, T UART PR LRI —IZ R O IR AR 5
Ak, WAL E o M PIREIE D0 T, JLIR - ifi- Zvmbal J2- B I b BB A £ U &85, kY =11, B DNA &
HMECAEHTOREENS E THOZ LIRS, BEENREE IT LR O R R M - kR E S R mA L, BUSL~UL
ITIREE L~ EFERE o7, JARC LY = /1% Group 1 iZ4YELTR(IARC, 1987), ¥k = VBB ZfE B L8 @E 1o
BIIAHTELERERORTOBMRAECS T, 2 COIFRE - L% AIE- s SR ER s,
B =0 RERELMOBOMIZHOBRIZELN D 7= (Ward et al., 2001)

HALE = L% PVC #RIRIZIBA L&, Sl ZiBRC 0, 1.7, 5.0, 14.1 mg/ kg/day @A B TTMI 135(H) Bl
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144 OHF) AR 5 Uiz fE B, FHEIR A SEB MR E MR BdH IE B+ A BN LB EENT (Feron et al., 1981),
PO BEFETOLHMERETORIEE T, H{LE =110, 0.14, 0.13, or 1.3 mg/ ke/day)DFe 54250 1.3 mg/ kg/day @
Bl A BCi g PR - ISR B - AR - M AT EE A L (R MRS - S3 R LW AE - AT e E AR - T 2 20 A 4 O
AESMRBENICBESN, ZOWFETO, RS (HMREZ OO RERLBOER) 2, HEE =1 0R 0 IREE
OFENEEE RO IEL L TRV O, FEH ISR 0.3 mg/ kg/day 73 NOAEL 23 % 5317=(Til et al., 1991),

FEAM{E ()
B =B AR R TERADE CHELE L LNSO T, FHIEDEEICIZMED R EEOHEMEL THE~
AT AT DT N AVWAODRE Y THHEE R LI, Foren 5OQ98DOEBAT —FO3LELEEORWEELLTHE
WCES AR A OB ERLEIT 10V AZICHEY 3 ARBRELT, VSD:0.0875 1 g/ ke/day 23RO, CRE EPA ¢
. P REE T TR DR ERLSHL TN FAT—UEFAEFFEALTHD, ) 20O VSD 2HWT, Fiy
{KE 50 kg @ERSLH 2 L 8T RETDE. FHEMEIT 0.002 mg/L. EHHEND,

e R NN

Feron V], Hendriksen CFM, Speek AJ, Til HP & Spit BJ (1981) Lifespan oral toxicity study of vinyl chloride in rats. Food
Cosmet Toxicol 19: 317-333.

International Agency for Research on Cancer.{IARC) (1987) Overall evaluations of carcinogenicity: an updating of [ARC
Monographs volumes 1-42. Lyon, IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Suppl. 7 :
373-376.

Til HP, Feron V] & Immel HR {1991) Lifetime (149-week) oral carcinogenicity study of vinyl chloride in rats. Fd Chem Toxic 29:
713-718.

Ward E, Boffetta P, Andersen A, Colin D, Comba P, Deddens JA, De Santis M, Engholm G, Hagmar L, Langard S, Lundberg I;
McElvenny D; Pirastu R; Sali I; Simonato L (2001} Update of the follow-up of mortality and cancer incidence among
European workers employed in the vinyl chloride industry. Epidemiology 12(8): 710-718 .

AFLs

g i
AFL AT, LRBIOERES TORLAEIZBL T, BoRFBLI2VEL T, IARC Tt Group2B (BRI AO W
HetEd ) IS TV A(IARC, 2002),

AF LAt in vitro TORBHEMER CERREN LN, in vive ILLSRETIIERELSTICHEEOREEN Roh. £
BRE ThOAF LT A F VNI EREMEOBEEERSHY ., OIS BTEHEATF Lo OBEHEOREEL
T EREMED D, BURFIBBIC LA W 00D FEILED v T AR T OB B AAME DR TAF L o 3R AR T IR
TR LI TIIARND, AFL-T7,8FF L ROFy NI B ARFFROR N ER TIRRBAMIBOLN THD, LIR-T,
RF L ORBBAMEATFL OB~V RBIZIDRA R OMBIER (Fl: Y VFF A8 E b =RE MR BER IZLD
DIASSRE b LD | AFL -7 8-A T U FORBAMER R BRSNS O THLEVE PN T —F I RENT WHO
(1996},

AFL ORI BT LR A DOBMER, 20 2 g/L THD WHO (1996).

PHmfE ()

WHO(1996) DFEMA R 2., T b T ERBOBREA O THEEMANZE-3< NOAELT.7 mg/ ke/day D BT RESRREL:
1000 (R —FENE RFERI O E(LIZ 100, FLCRAFL- -7 8-AF R OESE PR E OB AELEEIZH LT 10) & EHL
T, TDIELT 7.7 pa/ ke/day D3RDENIZ, TD OfKEAKIZH T2 5584 10 %&L, K5 50 kg ORI —A 2 L #KTpLiR
ETAHLEREEIZI DL MEE 0.02 mg/L EEHHEND,

SROBIES 0.02 mg/L THAEZLLEE AL, FEMIEIX 0.02 mg/L E5HIEBBH THD,

BETM

International Agency for Research on Cancer (IARC) (2002) Overall evaluations of carcinogenicity: an updating of IARC

Monographs volume 82 Lyon, p437.
WHOQ (1996) Guidelines for drinking-water quality, 2nd ed. Vol. 2. Health criteria and other supporting information. Gerneva,

World Health Organization, 1996. pp. 486494,

HA4FF 8

FEHEFHIE
FAZH LD TDIHZDVTH, P RAREESRSRERETS, ERREEFESRUVAMBEERER LBV 8RT
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FEEp) R B Thdt, [ A4 20 OmiE — B EEE (TDD 1000 T CERY 11 E6 A ) kbbb TiE,

ZRILEAE . WHOCEMR S AORKRELSELL (EHEIDRBOE REREMICHEL, FE1x /55N~
86ng/ kg & TDI DRYLTZERNATNRE (EHSRE(TEQ) () EA, BTRIL &L, ZoELS AN — B EIRAILT
43.6pg/ kg 3RO THICARHERAE 10 2 EHAL T, YEH O TDI 2L T4pe-TEQ/ kg/day 2B B CThAL LI, Z0BS. &
MR (TER) E LT, 1997 FOWHOILLARFOMEZ AV 2SR E Y L TA (B A, 1999),

28, BhsBCII. TRl QR ERME LR RO KEL T ChAe BB LN TWAIEMS, 555G, R
EHFREAHEEL TOZEREELL TN,

&7z, WHOTY, 1998 (AL 10) EDEMFESSIZB T, BEOEEHE TORERL2~6pe-TEQ/ kg/day Tha T
AR, B TR BRSO R NS SN TV DR OB ES N TOABET S THIL D2 o
RERTETEROILD G, M. 4pg-TEQ/ ke/day & B KOME— A BEERES-L TV (WHO-EURO IPCS, 1998),

0%, HRSLUFEBREE T, LLFOLSCHEERRICE T M ANEEIL THhE,

US-EPA(2000) FEBAVAZ=1 pg/ ke/ B ORFEHH 1/1000,
EC-SCF(2000) it 138 ER & (TWI) =14 pg/ kg/week
JECFA{2001) 251 A B E & (TMI) =70 pg/ ke/month
UK-FSA(2001) 751 BEER (TDI) =2 pg/ kg/day

TERE 14 57 (2002 £B) 6 B IZEOBENRE F LD N AR BE OF (A% o OREFEBEHICET LT —F s
—7 L B EOEREREREL, AL B ERE (TDD RELORMELT-70, "RIEOSEEREANAFTROBRN-
IRBHTLREALMIBELC, Fiicll BRI EEER RIS TREN WD, $7bh, ZhETRILICL TV
MR DETEIRE OB BEY RUNBERABEOME £ = FRA ML TR BROFHERBRAEN AR 86ng/ kg
ILE S ARETHD, LT, TRICE SO THEL-AEIICB T AEED TDI: 4pgTEQ/ keg/day B2 EE A0 T
ARV, TER RS (B A @ 2002),

H)TEQ: 2RO RIBEEDESHEL TREETAY /33 L VEOBHOMEIY  SRIEKDORICFNFhoESL SR
¥ (TEF) R Ul BT TR L@, TEF X, 2,3,7,8-4#{b5 £ 4% 2o (TCDD) £ 1 &L Tl n B EO B EDm a4
FLIEH,

FRAME ()
Trk 11 FOFMERSTIIFR 11 FOPREBRFSSRESHTS, ATBNERESBICRLBERAES AR
HEOHX A AFL U OME | BERE(TDD MR E., FHREIZ VT ToLB0EHL VS, 0%, AL 14 6
AICEEBBEOF (4% ORBEBITHCEE 57 —% & 7 L — 7T TDI OFHA X TV B8, 4pg TEQ/
kg/day ZE B TAUEMITOERERENTHAZENS, T 11 £0EMEE S COHEMIE: 1pg-TEQ/L &322k
PEYTHD,

(5% 11 FOFMES S TOFME)

Fob—ZRAEEORERE ROV TELDE, BEREDIEK(0.035 pg-TEQ/L) 2HBLEBS THINILS—HE
Wi, 0.0014 pg-TEQ/ kg/day LT ESIL{EE S0 kg, —HEEIKE 2 L &45), HARBICBIAREHLOEHYE
HE 2.00 pg-TEQ/ kg/dayl R 10 FEEREILDIAAZ L 00D — HEBRERE (F—FLF ATy RS T DT
(BEAE, BERBR)OM1.71400 &5, F/-, HE® TDL: dpg-TEQ/ kg/day (23 L Tid1,72800 L7425,

723, Co-PCB ZFA TRV, ZKEBEBEEZ LLANER R (25628 R & (0.041 pg-TEQ/L) DEBEEIL. K&
BRI L AEE BT 0.002 pe-TEQ/ kg/day 2720, THE— AERED1,72000 &725,

LLEDESNZ, #1055 0 AOSERETE LT, ABICEEENIT2ED 1 % T CED TEWLD LEREIND,

WHODTEEAKENARTAL 1T, TDI BBRESNEWE T 20T, BEKIR B O REBOEMAITIES ., — /i
TD1 @ 10 %EACERKIZEG Y T, fBbkEL TR T SRE OB EZE B T 5L 0SB0 E L B ST, —880
BRESMOBEEZRHL-BREHRECZESHLIRESIT. TDI 01 $ZEHETEIERLS,

FAZF L AR KEARUADMOERICIEREBEN RGO IEFEBLTRKEKOEEL UE 2K ETDL, TDI
4 pg-TEQ/ kg/day (ZH:-3%, fFH 50 ke, AKEKRO—HERE 2 L LT, /KREADH R T~ EBEOIEMMIT 1
pg-TEQ/L kig5,

ZOFHMEEE TR 1 FEICEBL Ry — 2l B 2B AENAE (REEAR) LR S TAEU TorsyT
»B,

- PG ME (Lpe-TEQ/L) 2% L., ik PR AT —# (0,035 pg-TEQ/L) i, 3.5 %72~ T3, . BEADOBRAES
—& (0.530 pg-TEQ/L) i, 53 %&7/2-TC1 3,

SFRGEO L %2R DRIE (0.0l pg-TEQ/L) GRIHIE . HACTIE 30 %40 M b 12 8adk) . /K13 78 % (45 fafk e 35
BiR) 2o,

ZELE
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A7 (1999) ¥ AAXLrOE 1 HERE(TDD 20T, FRAREEFBCREERENS. ABRERES, ALEERE
& FRR 1146 8
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CD Fwhiz 200, 650, 2000 ppm ¢ NP 25 fef 4B MRS S - S B EERIZIV T, 650 ppm BL_-CfE RO EHE
DRI E AN T3 (Chapin et al., 1999), 200 ppm UL L THEMDIZEV TERC T AR ESED LN TWS, BHD
FEAEFEE TS NOAEL 1% 200 ppm (F,/F,/F, €21 8-19, 9-35, 10-35 mg/ ka/day., BT :15-36, 17-37, 18-40
mg/ kg/day 2R M) LT B, CD FoMINP # 2, 10, 50 mg/ kg Z38HHE D& L i BRERIZB VT, 50 me/ kg
THENZRIT AT, B, TEEERORN, WIRERORY ., F TSHD EE, #ficsi 2 RERORBEEShE
(Nagao et al., 2001), HFFitk, BIEFAY, AMICEEIED LN H 7, 50 mg/ kg THEIZOEEEE D (RS L OWESRL
BB E AR EOEEAEBEAN, BRICBIAEENEIEHLR T Ly, EHLI, Sitfton4t
a4 AMEMERIT 50 mg/ kg/day, ST 10 mg/ ka/day ELTW5,

Cunny & (1997) i, SD 2 bhiZ 200, 650, 2000 ppm (FHFH#) 15, 50, 150 mg/ ke/day IZHA) & NP &5 T8 E
S/ 90 H EBHEFHREBE{T > T3, 2000 ppm THEE K UHEHEEEN B L2, 2000 ppm THEIZ 3B 2B RE BOBEM
EUHEAEOELEROLN, R, B TRE. AR BT ICERED LN, NOAEL i 650 ppm (50 mg/
kg/day) ST,

LM E (22)
B~ ORI Chapin £ (1999) & (F Cunny & (1997) OB ETIIFEHHNAH, Nagao 5 20008 E IO T
WV NP i L AR ~ORBIIHT yNIRRREETHY, eIV ARWEEZ RS, THLOI LS, NP @ NOAEL (T
10 mg/ kg/day EEZ 6N, ZOEICFEEEGREILEE @ 100 (FE2:10, AEE10) 28 0T TDI & 100 pg/ kg &3
MEHEELLND,
TDI 100 ug/ kg Z2HiZ, AOFEEE 10%, KEL0 kg DEFE1 R 2 LEKTHEL, ML 0.3 mg/L(ﬁv() 25 mg/L)
(S EM) LTAZENFYEELILNS,

HE IR
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ERIz/—L A

=T
VAT = A XS BLEERA DR ORI HEL L TEASN TN, —RFEMRIZEL T NTP (1982)0> 8t
WCE3E, Fobh~» 102 B EORAR 538235172 1000 ppm {50 mg/ kg/day |24 %) BETOEERMIMH A3 LOAEL &
EzLRD, BRI DREDL NTP OEBR TIThhTED, Iy MIBWT, #B#IC B L TH LR M EERED
B2, = AB W THIEE A EOSEOEMPEHEINRTHAS, UL, BiEB IV YEIZBBL T, Sy
izl TRARKFEEOERRE TOLHE BENED LN T, ZHSAOBINSHL TIThI R E TIL, ¥
- 489 —



BABZIFD LR T Yy, T, MR MRS SRS L TR A RS & A BRI ML CF B i rm i ins g

NTOD0, ZOREIER STy M OFF (F344) Tl E &HRE CROLNBEHETHY ., bisphenol A D52 L5LD

SHHETERNEEZ BN TVD, BLEDI&ME, NTP1982)D #5ETit, Z3RER TiZ bisphenol A (3545 A M4 IEH

DFDHITRNEL TS, Y RTEE Ao SRR LB 2 AL V7 25 TR B ol £ A L ke

TIHB{EEEIROL TR (Schweikl & 1998, vett £ 1989), LA . @I HARREA F\ = 3RE /M BN = DNA 8547
KT BRI A3 3880 S L= (Pleiffer & 1997, Storer 1996),

WAEORFWED<EFERIL TRLER B CRDLASEEICEL T, vom Saal O L —7 o LAFFE T, iHE 11~17
AD CF-1 =721 2 BEU20 pg/ kg @ BPA 5 L7CBAD, it 6 + B BrEEO AT M E B SEMTA L LD
TH% (Nagel 5:1997), ZOHSED 20 pg/ kg MERFF TN 20%0 | AP EEROB/ALRHLI TV B (vom Saal B¢
1998), ZOME L. FEORBRAF TOBRABRBIC, A BEHB-CEEA LU ST, 0.2~200 1g/ ke O
BPA # 5 CRISTIRER=C | AR FEERICEIZZEHLA T2 (Asby 5:1999. Cagen £5:1999b), L#L. CD-1 <7
ZRGTZEFSE T, 450 16-18 BIZ 50 pg/ kg HEE LA LE, RIEMAOBICAI T EROBEMAET 4L vom Saal L
HEEXFTOR/RELBEIN TS (Gupta: 2000) . 7=, Wistar T MIZZERT 2 @008 £T 130 1 g/ ke @ BPA %87k
T H UL &R OB B E R OBL 23580 67 (Sharpe 5:1996)43, Zivh B BEEEEZ IS~ (1~775 o g/ kg) &
BCHBRIN TV (Cagen ©:1999%), SD T MAE R L 2 #8538 (0.2~200 pg/ k) HAUVNTILIE 2 A ~BE9L (1.1
ug/ kg~11 mg/ kg) TTEELFHB T, iSO I T EREZ ~OBE ML TV VL (Ema 512001, Welsch
5:2000), EHIT, il 3 HEARHER (0.001~500 mg/ kg) DFERAH E XL, F1 HB F3 OF < TOMICBY T B
B O S HED B SRS OBIE SR LN TVE0, BRE HE: 500 mg/ kg TOHRODEEBE TGO KB L Ao
TCbDTHY, R R ~OBELOHIN, FERL LY — BN LA TR EETADLEZ LN TS, Z0ORE
T 50 mg/ kg TLEELZOMOBBREROEH MEAIGEDLN., —RBEOESZME (NOAEL) ELT 5 mg/ kg A5k
BILTVA(Tyl 5:2002),

LLE@ I AR B CITHOIER T, IR~ OB ERHAL VR EL VSO BE R EEL TOSREL T A,
EREREERHSLLTOAIREDIZEAS L. 1 2V L 2 HECERMTILOITEY., IVAERIC RS HESZEL, 1LAS
SHIZNOEMEEIEC LR TR TE TN IHITHS, —F, MRITERENZAITICEVTY BPAICLAEHES
BTSN TNEN, T WEIC BT AITEE T, AERSEERHISRLL VI EBICERETIH S S, &b
MM OB IR M L 0T E) B (b T AR Y | RS — R LT AT I B L E RSB EIEEIC VA
IR CHBEEZLRD,

A B ()

—HBEEEEIRDONILOO, RO EEFERBE IR TR, L 2 FRGRER SRR CORIEALS
FTREIHEVRLOTELILLY, BlOHSHMLL T IDI BIZ LS MEOEEN R Y THELE I 505,

B AMBAREESCHSGEI<EERREEREF THLEELLALE, BLEARTHOLA TV AT B Ok L%
RISZARE BN e & OB TSR R~ OB B O T, MO THER I T el 2 e RS 1 3RER T B3R5
ATV SRR TDI OB ERILE L A2l sod, LImAi-T, Bl CEER (Tyl 5 2002) O £ 10 ELILA NOAEL:
5 mg/ kg/day IS TRERMRE: 100 (FEZLEEZEIZFNFR IO ZFEAL T, TDHI 50 ug/ kg/day LR O, TDHIZ
LHERE10%EL, (KE 50 kg DEMA L A 2 LERDP HRE 55, FHIHEIL 0.1 mg/L{=125 pg/L) EBEHEIRD, LA
Do, B A THERT =/ — VAL SEA BRI ERMC LI MESFEILTES T, SEbLE08AICERT5
HBRHHELD, ZOFMEIE ENRLDTHD,
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