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1. FEEERA

(1) B8EE
ACGIH : American Conference of Governmental Industrial Hygienists, Inc. CKEE 2L BEMF L)
KIE O FEXAEDOHFEME MM T, W LR OBRE EO®EIZ O\ T OB B ORI 725
Fafo>TWb, wE, (LFWESCHEER R O, FE=F Y o TITONW T EOFFE
IREOEEME (TLV - Threshold Limit Value) ALFAEDIENANED T 7 2 3F L, HHFHY
WCHHIEHIN TN D,
ADI : Acceptable Daily Intake (Ff%& 1 BfERE)
fEFEEOBLANG, b PO —AEERL THREEN N2V HrEnD, LAEYSD | (KE
1kg ¥720 OFME, 2 A b EFERICH ESWTMER T, BIEORMIRINY O EEDRE
WCHWHH, ZZETRLARTELEEZRT HD,
AQUIRE : AQUatic toxicity Information Retrieval (http://www.epa.gov/ecotox/)
KIEBREEORGET (U.S. EPA) 23 /KAAE /KRB 6t DAL F W E O M B o Jn i 4 FE T
ML TV DT —F =2, 1970 LRI R SN RKFEOmIL 2 IER L TR Y . EHICT
—Z 2B L TWS, 20014 10 H 31 HEGTRF OGRS E RIS 7,964 W, L ERSCRREN S
17,717 Xk TH 5, AQUIRE (KAEAH). PHYTOTOX (BEEAES)). TERRETOX (Br/EEhH) % i
A L72b D% ECOTOX LA TS,
ATSDR : Agency for Toxic Substances and Disease Registry CKEABZEWE - KRB &ER)
KEREEALE TR T 2B TH Y . AFEWE~OIT < BLEE T 257 &2 b T I2 5
TEDHRIBELAIToTND,
BMD, BMC : Benchmark Dose (BMD) , Concentration (BMC) (v F~<—7 HE, BE)
HE—RISEROERNOHAEIN D HLEGOAEXELRETIHE (BHWNIZED L
EHEIRAME) 2~ F~v—2r &e LT EHEEES R/ NEFEEEORD U ITHWL HIETH D,
CERHR : Center for The Evaluation of Risks to Human Reproduction (& 458 U 2 7 5l o &% —)
K EE R AT AEMFZERT (NIEHS @ National Institute of Environmental Health Science) (ZJX -~ T
1998 42 NTP(National Toxicology Program)® % & (Z5%. L7-#Bd, & F2ME < #E T 5 vlRetEo
bOMEFWEIC L > THl SR SN DATEICET DA ERTEL, 2 A LY I FHTRFH
Rl 5 2 L2 HE LTV D,
CICAD : Concise International Chemical Assessment Document ([E B R SCE)
ER b E 2 avestE (IPCS) DHEID > b, b LV —XTh D, BFOLY:
W8 DR & Eﬁg%’\@%@ COWTCEBRBEBIC BT 2RHEEE L DEHEEZEEHHD, b
Ze HAZ U CEBSAYIS R T RE 7 iR fi%ﬁtiﬁﬁ/ﬁf P SCEEAERT DO T, EERHMIL
{CFE DI BT L D AFEOMNT L. B—EOEENRFTIRIZH D,
DFG : Deutsche Forschungsgemeinschaft (}vf VRN S)
RAY OB TH Y | BURFD DESZ 2T T, AL - BRI FOFRMEEIZ KT 5
WMRT7r Y =7 MIHFS L, BUN~OBE 21T 5. (LFWE ORGEREIZ T 23R IR B
DS AAE D FNT DN TEHRIZ UL Z T > TV D,



ECs, : Median Effective Concentration (M3s/%8R %)

< B PREBRAEM D 50%I12 (FF) 8L RIFT L TIRINDHRE, BENENR,

AR (R UK ILE. BiEe EATLSDORIZHNV B LD,
EHC : Environmental Health Criteria (WHO BREEfR@E F A4 T VU T)

Ehd R EH ) (UNEP) | ERRI7EIHER (ILO) F X OMERIREERERS (WHO) (2L VRIS
IZE B E L e vEEtE (IPCS) OHEFI L L TERSNTWSE /777 T, b MO
FEL BRI L TAEFEREEL 5 AW 8 912, (LEWEOE AW YNIAT 5 72 OHlr o S
L 2 2R PR R AWE I E &L OTFHECEDO > ) — X, ALFWE OFHRIZ OV T, £<
DIERE#H I FER S L H T, WHO ZHl &3 2 IPCS 1L @< . 7o, MR D & 5FHMSC
EOEMRFEL L THLINLTND,

EPI : Exposure/Potency Index (if< B& F&HSAIRELLR)

71X DEREE (Environment Canada) K& ONEA4 (Health Canada) OEE#’E U A ~ (Priority
Substance List Assessment Report) Tl STV TWDLFEWE DRMNANED U R 7 2 F+ ., #)
W ONENEIE < BIBRIZIB W CIRFI R EERAERN 5% o HE (TDe) D WITIRE (TCos)
EROCESBEREOLEFHET 5, 728, TDes! TDoos. TCosit TCos & L CHILINDHH
bdH D,

GDWQ : Guideline of Drinking Water Quality (WHO 8CBHAKKBETA KT A4 V)

t hOEFEARET D22 AHE LT, BEVKTICE EN D BERICAEERKS DREH
D UWMEEB K OPERIZ O WTED T WHO DH A KT A VR AE R T 2 ERFHT
WD BB OIG G EIZ DN T, & E TEHE KO Z e Z RFET KB EELRET H720D
DEREEL LTHEHASNDGZ 2B L TWD,

HEAST : EPA's Health Effects Assessment Summary Tables (EPA R EFHERE)

KIEBREERGET CKE EPA) 12XV RKIEHHEEIESRE (1990 ) THIE S 7o RKIG 3%
WE (—HOWE <) oY= R EIER, BIEGEHR (MR, 425 - BAEEE, %
DAME) FEOERE IO AR L T\ 5,

IARC : International Agency for Research on Cancer ([EEE2S ABFZEREES)

WHO (Z &V 1965 4FIZR L S M7 [ERRAI 2B, & b O3 A DJRIRICBES 2 iF5e & U5 1Ak
DEFEFRW TR A ZBFRNCHIE T 2720 D HREZMIET 22 L 2B E L. & M7 51k
FE DD ANEIZ DWW TLLFIZRT 5 B CTHolEHii 21T > T\ %,

1: & MIKLTHEDAMEDR S,
2A 0 & MR L TR S EBAMERH D,
2B : b ML THEPAMERE L LR,
3: B MTHTDEBAMEIZONTITHTATE R,
4: b M LTS SFEB AN,
IPCS : International Programme on Chemical Safety (EB{b W8 & MEHE)

WHO. ILO, UNEP OIL[FHE ¥ T, (b FWHEIC L DS & RKITES 7o Db E D
HARMEICET 5 IES 25 i 20 £ Lo, BEREZ 747 U7 (EHC) . HEMbFWEZE
PEA— R (ICSC) HEFITL WD, £/, TV VX 2L OREICIESE | LEWEOfGRAE
FIED SOV TEBRAIFAM Z 1322 > T 2,

IRIS : Integrated Risk Information System



KEBREERET (US. EPA) ICXVD ., {EFWED ) XA 75HEL D 2 7 ERIZFINT 562 & %
HE9E LTER SN TV AL E DT —F RXR— A AT b, ALFEWEIZL D b ~DEFE
BICET D1 ® (BMEmMERn, FEAAMEREM) 238 %« DML FHE Z L IZIE STV D,

JECFA : FAO/WHO Joint Expert Committee on Food Additives (FAO/WHO & RI& S EIEFF
=)

FAO & WHO (2 LV 3%l S V- B IS O 22 5SS 217 5 [ERSHE, & E o Rmy
BIFEIZBE T 2 HMZE K OEIEFE B2 0 (A EIC Ko TEM S A7 iy o 22 MR O R R
ZRHMmL, —HEEGFAE (AD) ZRELTHY, SEH#E X, WHO 77 =V LR — kv
J—X& LTHEARINTND,

JMPR : JOINT FAO/WHO Meeting on Pesticides Residues (FAO/WHO & RIEEEESE)

WHO & FAO 73 3:[F] L T 1963 4RIk iE L 72 BB, IO MMIC & 2 i~ DB IZ OV TR
719 % FAO Panel & JRFEDFEMEMHIZ DUV THETT 5 WHO Expert Group 2> bR 415, FAO
Panel T, 172 BEHRE AL > THR R & & I/ MR W25 B ISEMI R 3 5 L~ v
&L CIRRRRE AR E L. WHO Expert Group TlE, #lERHET — Z (IZEESWCEIKD ADI
IZOWTHEBEZIT > TWND, RAFREEEIT, REEENIEZBESORF 2R CEER R M IEE
&7V ADNIHEE TR e 2z ED DIRDBE L Sh D,

LCs : Lethal Concentration 50, Median Lethal Concentration (33 sCiEE)

1RO EFE EE LMD 4KE#) T LEEOFEBREYO 50% 52T I ' 5 & PRI
NDWRE, AREERBRIC W TIR, X< EYMTREEN D 50% 4TI D & PRI
NHIREDZ L&),

LCLo : Lethal Concentration Lowest (F/NESERE)

FEDIX BRI TOWAIZ LY B MEITEYZBOE S IX< BIREOKR/ME, B#E L
To A E O T OR/NDOESLIEE (Lowest Published Lethal Concentration) DEMIZHAWSHL S Z
Lbd b,

LDs : Lethal Dose 50 (CEEEIFEE)
1O T LEOFEREY O 0% 2L SED L& FHRENLKE &,
LDLo : Lethal Dose Lowest (F/INEXFEE)

b MEZITEY A BOE S TR BUANAORKIZ L &G EOR/ME, B L 72 @&

DFTOR/INOESE R (Lowest Published Lethal Dose) OFERIZHVWSNE Z &b d 5D,
LOEC : Lowest Observed Effect Concentration (F/NZER )

BOMERIREE L o, JRX L U CHREITIICAER (AF) 2EZ KT TRbIK
WEBEDZ L,

LOAEL : Lowest Observed Adverse Effect Level (F/NEMEE)

FIERRICB W THEREENZED N RIROIX< EE,

LOEL : Lowest Observed Effect Level (F/NEEE)

s/MEHEE BV D, BERBRIZB W T L ORENTE D b D EEROIX FE, HED

FICITAE, BWEHFE2E00 T, —MIZIZ LOAEL IZZE LW IZEN LV EVMETH 5,
MATC : Maximum Acceptable Toxicant Concentration (Fx KFFREE)

KRR B ERIE L $\ 9, NOEC & LOEC ORIZH 2 & KE S5 Bt ME %

fEL. MBEBDOKRMPELEPRE L LTRSS,



MOE : Margin of Exposure

LI TBENSE RO NOAEL IZH LT ENTITHEN TV 5 & /<445 NOAEL /1< #
BICEVEMNT S, COEPBKRENVIZERE~ORMPEH DL L0 ZEERLTND, 0B,
B R ORE R B3R D B L7z NOAEL D511, NOAEL /X< BB & /1012 L W Hitld 2,

NCI : National Cancer Institute (CK[EE 725 AAFFEFT)
KE AR AL (DHHS : Department of Health and Human Services) (ZATE 4 28R T, 23AD
JRIK & TG, W - BB LOBABEO Y ANEY T —2 a3 VEEEL TV D,
NIOSH : National Institute for Occupational Safety and Health ([Ez 3582 &f4=mF 52 HT)

W3 BB E 2B < 72 OB S 217 5 K EREEEAE R TP E T v & —IZ
T8 3 2B, ¥ 15 7 DAL E O FEE i 2 I L 72 RTECS 7 — & ~X— & (Registry of Toxic
Effects of Chemical Substances) Zfa%: L T\ 5,

NOAEL : No Observed Adverse Effect Level (EmitE)

HRVERE, RRAEEEEAL L, EREFEEERT b D, MEEIORS &
P2 MW Em BRI B W T FREDNBE SN R o TekEm DI \EEDZ L TH D, ZD
IS AR BOA M ERE A R U C, ADIRTDI ZRDD 2 LMD D,

NOEC : No Observed Effect Concentration (ZE52%850 F)
R ENREE . RORNEERRE L bV D, R E i L THREIICAEER (AF)
HENBD NPT EIRETHY . LOECOT S FTOREX TH D,
NOEL : No Observed Effect Level (fEE%EE)

BHERBICB VW TRENRRD DN WVRAEOIX FR, BEOPII3AE, BEN 25T

DT, —MITIZNOAEL IZFE LWL L WIRVMETH 5,
NTP : National Toxicology Program CREEZRZEMHET 07T 1)

KERMERALE (DHHS) (24X Y 1978 FFICRRE SN F ¥, KEOFETRFEM L T 51k
FWE OB £ L O, BNAMEME O, WBRE1T>TWD, NTP 23FITL TV D%
MAMEFEROT — 2 1%, HFREEOLEZ B E LT2bDTH D,

PEC : Predicted Environmental Concentration (F-J8lIER £ o & &)

TR ENLEREFOCFMEIREZTET, FT — X ZHIZRDOTWDEN, T—F B3 D7en
Ga T EESC N &R EDHEET S, AR Y X7 FHfiIX. T PEC & PNEC Z i L T
179,

PMR : Proportional Mortality Ratio (47 E3ERFET L)

—EDOHEMICBN T, FFERKIC L DBESLTHROEA 2, EAEAN DB 5 R UFERNIC X
LR OFIE TR L TR b A 1H,

PNEC : Predicted No Effect Concentration (- iHI4E & 45 Ef)

KM ~DEERRNRNE TFHENDRELFRT, BETOREMFE~DREZRZ D
T LIREE AT RBRAEMREOFIERED O 2AEVFE~OREEHE LIHTH 5,

SIDS : Screening Information DataSet (fFI#iFEliT—% & > b)

OECD JIEE DWWz 1w [E 3% EU B E R T O 4R A2 pE & M OV A 875 1,000 b %
2 DB CFEIZ DN T, MR 21T 5 7o DI AR B/ NROT — 2 v MMZHONT
HHRANE L, ZOBFBRBKIML CTODEAITITRREIT o7 BT, BEAM~DOFE, b K
~OREFEEEIZOW T OYMEHME A MR ER S L TE LD TN D,



SIR : Standardized Incident Ratio ({Z¥&{LFE2RLL)
& D REE DRI TS 2 Rt GHEMORES L. ZOEMPBELRDI D> TODHEREAND &
FCIREBREZET D EE L & IR SN D RESE DL,
SIR < & 5 IR SR CRIZE S v - Rk
(ERYEN 1 OAF BB SRR x PR ORI A1) ORFI
SMR : Standardized Mortality Ratio (FE#&{L3E T H)
KM T D BIERTE L | I REFDOFERBIECHEPEEN D DOZILEHE LW ERE
L7 TSN D TE L D,
KIREEH DB LTI
(BRYEN A DAEERRIFE L 3R x M REM OFHRHIA L) DOFFd
TCLo : Toxic Concentration Lowest (F/NFEHEE)
b N EIFEICHEERZ S SR SETRAIL L DX TEBED O B OR/IMA,
TDI : Tolerable Daily Intake (% 1 B EEE)
R EOBLEND, b PR —AEERRL THEEN WM END, LHYY | KE
1kg %720 OEEE,
TDLo : Toxic Dose Lowest (Fx/NHHE)
b EITERBMICHHERE B 2 SR AL ELAAORKIC X D5 RO R/IME,
TLV : Threshold Limit Value ({EEBREEHFARE)
FEAETANTOEEEREABRVRUIKELTH, AFEREEZENBENRNESZ XL
NHFEORHFIREIZ OV TO ACGIH IZ K 288, FEEROKRER, b MBI L 53
B - BFFE 2 ORI A ATREZR BRI E SN TN D, TRHEROBEEIIWEIC L > TR D720,
TLV OIFEIITHER H Y 12 TLVIXZERE L ABRREZEOM DT> & LR TIZ v L,
FEMEOAXI 2R T H 720, TLV IERERINE ) (TWA) TR 5,
TWA : Time Weighted Average CSlipERES))
WO 1A 8RR, 1 40 WRef] 57 @) O e RN B 2R L
WHO : World Health Organization (fi: St 4R fHEE)
R DNRAEGEE DO R, ARt R, RERMBEEZ D > TV D EFRERE, [~ To
A& ISAIREZR i i DFEFKMEICBET 5 2 & ) Z BIICHIT TV D

SMR =

(2) FEE
TERA L MEK
AREY R 7 FHIIC BV T, BRONEHRBRT — 2 O WE O TR E (PNEC) %3k
D DT O HWDRET, B MO 2, SVERIEE & ABYER I OE VY, ERAEY ) b B4
A ~DEMEEDOIMFEZHBE L TRESN TN D,
in vitro, in vivo
invitro %, A LHZRARENTITON D EWFHIZRUSCE L TEDN D EHE T, TRRBREN)
EEWT D, 2 O5E, EVEEREO —HBEHBRENICE W UIThE 2 Z L2, —4.
vivo 1%, EEX TV AR S 2 WIZAEERNIZE LTV DREEZ 9755 ré%lﬂj %:f%?%b\
KG LT D AEROBERERC G EERN TR SN D REEZ T, 7o & 21X, gL o IGHE 23
RN TR Z T invivo, BRERE N TITHOIL T LR invitro IZ3651T D HEREFRBLCTH 5,
—HIX< £ : daily exposure



EhDOLHOWRE, fokELUEHEEZZTNEN15m’, 2L &1UN20009 fREL, KE%
50kg EIE LA D —HBHT-VIKE 1kg H72 0 DO1E< TR (ug/kg/day) %779,
— % : general toxicity
SrETErE, WAMEREME (HEMEEME) | BHEEEE LD T REEEE S, DT
f&‘%%@wﬁfﬂﬁ ZBWT, bo b bEAKRWNRE DT, ALFWE OEBRMEZ 1 5 72 8 O Bl 2 f2 it
T2,
—AgHEIWT : single-strand breaks
TARSIDNA IR W T, WD 2 H—2OEHOALEINE B A S TWADA, BT EWIZE) Y
TV IRTE,
BETFZERE R « gene mutation
DNA D@L, K&, HAREICEY, B8 I IIEEEFoEERS A U
THARZR LD Z &,
B T2 # - gene conversion
FRR L AR K O S LB AR - O A8 Hi 2 F5 97, FHIR) 722 DNABLA (CRESZEAR 18 D VWM EFERE AT
BnT) MOBEAIIGHROIEE BRI 2175 Z &,
EIGHAEHR 2 : genetic recombination
2 0L EOEIZE L T BB RN R 2 WL OBEME N LR 2 ST LD 1 SOEIKIZE
LiIAENEEE WTHOBICHL RN o 728 LWBIR T OM AT 2 Ffo 72 75 ZEIRE R
WCEBTICAELDZ &, Tbb, R—Rafk B 2BIRFOMEER R RIC L - Tz &
NDOEREN D,
BLEEME, BETEE BB TEEM) : genetic toxicity, genotoxicity
b E R B ER O EARABRR TR T 55 FE . e R0 BErE, 0 - k& - S
EOYAAR I K ORE T2EARERICERT 5, BEWEICHT 2EEORKHTH Y . DNA £
MR, AR REME, PR RE SR A NE T D,
NERE
& HEREEN Z 0 /N S WEEI D BREE A B PFHE oA (A48 1E) & FF O S IR E T /1238 T
X, WlENBREE, 2 OSMUl A SN BREE & RS, AL PR Z FF L RET L & LTiE,
Z .1 Brandes LJ et al. (1996)® SimpleBox2.0 23& 5.,
BREE Y A 7 WIHIEHE Clx, NERELIANER R Z . AMREIIZAARRE NS NEEZEZ LS
TREZREL TWND,
hprt {=F AL : hprt locus
ERFH T RAT 4+ VAR VNVEBERE Y 2 — R T 586 A, XY g5, hprt
BETORBERIL, 6 —F A7 T = IBPMELERE L CRSITEITE 52 L b, 22K
BAEORNETE L LTHLWLN TS,
&%« epidemiology
b FOEMERNEE LT, b FORERLOZORFEORNEZ, KR, BEEOKHEID
BB R T 2 FMNH T, EHE L0 FOEHIERZHRIZL T, BEGJ“J”OD%I%E
EZIET 2,
T — K AFBR : Ames test



BAREMERBRO—2>TH D, B. N. Ames 23BAFE L7IeR A F 7 AW & AW TIRIFZERE R %
BT 2R AL EDE OBLEEORE . BAFEDO A7 V—=0 7 L TR Vb id,
YR EERHE # : base (pair) substitution
DNA 1 DFFE DI EE O HSHI B S D Z &, ZThIZ XY, DNASF & L TORRE
LR D,
BEAEME : sensitization
TIEHREZREL, TUAX—2 R SEIHEEDOZ &, TUAX—FRELE BN,
SMEEME © acute toxicity
B d 50T MU LSS % B G & 5 WIXEREE T (1 BUN) ICEEASD D0 T
ARG L2581 5-BME% N D 1~2 BEUNIZBN 2 3k, S, ERo
FEEH, FREE, FREiRFE, SECORBEZIEE L LT, PHECBSEELRMNT 5, atEHEED
b Wi 7e BEMEFEAE & L CId LDsy CEEEUER) 3d 5,
r—AR 2y hu—/VEFSE : case control study
BEXIRIFTRD Z & T, HFRAR LT 2HEME b OANDOREL | DR Z b 7272 il ) 72 %f
HREE & & W T2 BRI P IE 5 15, B LIFBEZNENIZHONWT, D RN EDORETH
DI D Z LIk o T E DR S MEERNN & OREMEZRE 2, XFEEBY Fr— X (W
TERG L LTWDEFE) Lar br— GHR) OBZREL T, mMEDRELS L RA+IZF
T HREREHEL, TOMEZHREFT LD TH D, BONTRFRINICHIZEDT 2 5 D CTHEEER
IR HIE T D, REMZLWFZEH L L TUIMB A DN EL TH D, LINLERBL, F—R
Lary b — L OB OEHITITIBIERINIZEL < DL T ARELE L 13 BT/ RO 5
TRWEE N0,
FREEFRBR : limit test
R HIRELL BICHBRIE DAL T D 2 37200, ZOIRELL B ToORE T
Lo2%EZEXLNDLIGE, TOREBEXOAORREETHZ L 2REABRE VD, HHEEE
RODOTIFAe L COREIZE T 2 BROAELMA~D, @ AEREFMERBR T3, 100mg/L
FIIIARIEEMRREE D L VARG DR L 72 D,
a7R— AT : cohort study
LI IED—>, FIRBEICEHEL TV EEX LN IEKTOFED L ITIEE
ORREDNHER CTX 24EMA2 —EWMBIZE L, OB OBERBAEME 2R FOFES L <X
X< BEORRERN LT 5 FHik,
fFFTHE © teratogenicity
LFEER AT KT LT, B REE 25 S 23 MHHE,
KRB EEHE « cell transformation
RIS TR, A VA AL E e PIC K o> TEDOBRECHRE R > 2. IEE AL
DWEZHAD Z &,
HfEIRZ: « cytogenetics
Yefa RO ELTRE . YeRICIEAE T 285 F DITE) L TWE B2 &, WIS 72 B i)~ &
BERZEZPLNIIL LD LT HEETFO 58, BEFEMERBRO S Tin vitro,  in vivo i fk
BB, R, R OMEMEEUERRR e E I E R TR R L i Tn g,
itk Yu a4y R 25 #E « sister chromatid exchange, SCE



IR YL A3 IR D3 AN 72 284 (2 ROk Gt /0 R DR TR LIS AR5 2 &) o 2
NZEFAH L ClEfmmtt 2R+ 2 k0 H 5, SCE 1L, Yt koG R S IR R 28 ThH 5,
75 =R H B : host-mediated assay
a8 EE OIEENITAED 2B LIRS, B E 2 %5 LU, [ U 7208 O 229878 3
BHEEZ 2 2 L2 k0 WFLEO Y D2 Bk 3 2 R 2 5,
/IMZ : micronucleus
P R OME R £ 13028 EEOBRBEIC IV, Mo 2% ISHE P ICED S oYt
R, & 2 WIE I~ AR OYAERIZHR T 2/ S 7ol /IMEOFE & it 9 5 3Bk 2/ MZaBR
EWVWN TS WO ERED 2 VIR ML OBHIEARZBIEE LT, /IMEEZ AT 2 903 R LR o B
BHEE LY #BME O ER R EFH ML TR D,
¥HEE - numerical aberration
Yt (R BE DD — DO TYRAKROE DO 263, BAVEFEITITE M (aneuploidy) & %
% (polyploidy) 3% 0 | RIFFIIRENROE N I~BARBINEITRD T2 DT, BF TR
BRIEARE (n) PEEE LT 28R40 ),
A2v—77 5 7 &#— : slope factor
RE 1kg &7V 1mg DILFWEZ, R, AJEICD > TRABIL 7256 OmFIF A A Y
A7 HEEAE,
N A ODMBRFE R =21 —F 7 7 7 & —(mglkglday) " X & 113 < & & (mg/kg/day)
AEFE - FAFME © reproductive and developmental toxicity
LW E S OBREEE R AN ESE - FEAEDMRBRICHE RS2 G &8 2 WE, B i
IX4E5EFEM: (reproductive toxicity) . RHEARZ HOC A D L 4E7EME (developmental toxicity) C
b, MHIZHOWTIIMIEE L > TENEEN Z L2508, —RICIFAEFGEIEITZ hRE
OREE, FAEFEIIATEMIR ORI B2k, HAEZR T, EIROFIZE DI ED[MN DR
HNAERI LT, J8/EREE (RUIET, BEEN. BRER, MERY) 2ilsiImELE
FIND,
BRI L BeFEE 7 /L : linearized multistage model
BENRAMIEDITIIZERDOAT v THREEST D 2 L2 BEICANEFET L THY . FEEE
W2 AT EBESND L9 RIKREIZEWTL, MKROEHITER LGS Z L1227, HE
D1RK (BE) THREDLZLICRD, ZOFETMMCBOTHEMROME 197 (&S 95%(F
TR BIRAE) ZRBAMEDRS OIFIREE L, An—TF 77 72— LIS,
p(D) =1-exp{-q, —9,D~q,D* -~-q,D*} ,g; >0
p(D) : HEDIZBITA2AEDOENSAFE D : &
MEPMENGE OBIEZ B PEE 7 Ll
p(D)=q xD
Yufa fRELE : chromosomal aberration
Qetafk st L < IIBRBICE L Z S TGV 5 Yt R B H 1T E 10> DNA AR (S
) THEERE,
FAHEHERE : reciprocal translocation



Yot (R ELH O Hh D Yt AR ZZ WA D —D, 2 RO YL fRIZ A U 7= G o0 8 B AZHA AS % B
(2. TR BEFURZ R o 72800 LRIV & ORISR TN b D THY . 2 DDA
JEGL BRI S D,

HERET
“WERE” S
{AHEREZESRZE B« somatic mutation
AFEHAN A DIRHINIZ A C 5 28R R, MR D 23 ABICIRS B S L TV 5,
RETEMEAL : metabolic activation

ATBRAEIZE B (promutagen) 23 S AR I L W BRIFICEH SN D Z &, @, invitro &/s
FIERBRIC W TR, RBHEMERE LT, 7y MFIBOAEY X — O S9 45y (9000Xg, 10
Sy O EIE) SR DD SOmix & VA,

LA E 7 /L : multimedia model

LR ERESE 7 /L (multimedia environmental model) & FEIZIL D 2 L3 5, K. KE., HHE,
JEE S OB DO BRI C O E ORI, /v BE. BRI (R LE S5 % %2 RN Ty
% b BT 5 BREEM THIE T L CEBET O FEE IR E TRV 5,

RET DERE OME BN, SROAESEIZ LY | Mackay (X Level [ ~IVD 7 F 245317
ZATo TV D, BURRICIWTIZ, Level TIZ3BELOZ, Level I TIIRIT S BT D, Levellll &
OV TSR EE T, Bk ORI @A 2 BT 2, (LFWE O MR(AESFES OH v
TIVESE) T Level I OB EE L7, Level I ~MNTEFIREEZE L, LEWE OHEHEE
DS —TE CHERRRE IR 1S AR S AL D IREEDS, LevellV TIEIEE R Z20E L. HEH R EE 0
R b2 ZE LIZBRER TSNS,

WITEIFRAE : cross-sectional study

FEERRRIED—2, & %W T ORI T DAL & R E DIRIE O F kI OB

A L. IRGERIK T &R & ORI O BEEME 2 DD B 7 ik,
BRMEFRME ¢ delayed toxicity

LB & RIS HEIR 514, & 2 RERIORE%ICHENDIEM, Bl20E. ALFWEOFHN
TERRCERMEOMRFEEN ST b D,

PEME L HEBOEZERE R« sex-linked recessive lethal mutation

X GEfRITE 2 55 MEDEIEIRIRE R,

p53 BE T : p53 gene

DS AAMHIEAG - D — 2, IR TDMEE STz & 12 pS3 EIs 13558 S, DNA DIEE RS,

HIR A B 2 5 1k S8 5 p2l Bia B L O R b— A e N ¥ Bax 2 FBH S E 5,
BEIRZERE R « reverse mutation

ERAEEZ L TWDMIEN, & EORBETBIIRED X 5 RZeREHR, Zhlaxh L TRPIDZER

75 B % Rt 22 AR 28 B (forward mutation) & J .55,
REH] DNA A5% : unscheduled DNA synthesis (UDS)

A OMICIX, MiE o SH (DNA G5d) 12D DNA OGN E 570, 1
BN ALTFE 2N Z 72 & & MIEH ORI DNA G Z > TWD & IA 7t
B DNAICHEGE L G220, BEOREEEIEITL TS DEEZX DL LN TE D,

7 L—ALT 7 b o: frame shift (mutation)
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DNAZFHIC 1 7213 3n 21 OEHBFHICHA, b LIFERTHZ L, ZOMHR, %
DFALLAED 2 R AT LW A DRI R Y AR LT X B D 72 5 72T F F3ME
bihvd,

18pEFME « chronic toxicity
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EMEBIEERBR - Dominant lethal test
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WEAREAEIR DN NS 5,

2=v FJ R :unitrisk
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7B, WEKT 1 pg/l DLW E ZETE, ROBRLZ & ZOMERNA Y A7 HEEMBOEE
LT,

MADBRFREF=2=y b U 27 (ug/m®) X B AIE L 5 & (ug/m’)
lac I BA=-FEEAL : lac I locus

KIGE DOBIEFD—2THY, TrE—F— AXL—Z—fFkD LRMNIfiiET 5, lac U
Ty h—HEK (U0 E) £a— 15, BRLUE lac | Bl F2BEFLFPHNICY T A
WWEBAL (M7 oAV 2=y <D R) | BRFHEOSHICFME L IISEIED &, BRER
DA (lac 1 BB TIEAL) b SRV ZZREROBE LR T 25 2 LN TE 5.
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2. BBEME (NOAEL) FOMMEEIUVIALDIE

(1) EEFH B (NOAEL) %% & 1X. NOAEL (NOEL) 72°%. F£7-I1ZLOAEL (LOEL) #10TCkL T
24 L7-NOAEL (NOEL) 776, WfHIHIED A AT > CROTHMEEZ VD,

(2) #EEMEE (NOAEL) i, b FOREREEFIZOWTOFomia s, mHT52 8
DEFE LU,

(3) #EHEMRE (NOAEL) A IRET HICY 2> T, & MIBT HREKR OB FERE» L5
NIEZRRBRAREZZE L TOVDR, ZNHOFEROE, BIIMEIC L > TREL Ao T
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T ERE R ORAEZBIETERVGEA L H D,
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3. EYE—8

4 4 - B4 - B4 e
Acrobeloides buetschlii Cephalobidae (7 > F = V) | =D
Aedes aegypti E 71 % Z DA,
Aedes taeniorhynchus A F Z DA,
Alburnus alburnus a4 F pit |
Ambystoma mexicanum A¥vavrravudt AN Ry Z DA,
Americamysis bahia Iy Rval)rr 7R S
Anacystis aeruginosa THXAT 4 AR yuzay s AR (BEek) | B
Anguilla anguilla SR A VA v XE L

Aphelenchidae (& v F = ¥
Aphelenchus avenae Z D,
*H)

Aplexa hypnorum RENEHV~F A W~ %A R Z OAth,
Aporcelaimellus Aporcelaiminae (> F =2 ¥
obtusicaudatus ) ot
Artemia salina TILT TR AU TER FBH
Asellus aquaticus I ALVE S e
Boeckella delicata AT HE AR
Brachionus calyciflorus VART LY YART LVE Z DAt
Brachionus rubens THYRT WY YARY LTFE Z Dl
Caenorhabditis elegans Rhabditidae (£ > F = v %H) D
Calamoecia lucasi AT HE A
Callibaetis skokianus ey Z DA
Carassius auratus FrX g A F faxE
Carassius carassius A F s
Carcinus maenas S—myNIRYH= Portunidae 8
Catastomus commersoni B A —F A
Cephalobus persegnis Cephalobidae (7 > F = V) | =D
Ceriodaphnia affinis/dubia —tkxatIviz Vv af FR R
Ceriodaphnia dubia —kxra¥Iivra Vo FH 3
Ceriodaphnia reticulata Fa¥Ivra IV ag FR
Chaetogammarus marinus gaxtf AR
Chironomus plumosus = 22U I F saoliih
Chironomus riparius 22V )& 22U I F saliih
Chironomus thummi 22 HE 22 T Z DA,
Chlamydomonas reinhardti 77 RETRE 77 REFTAR (FRief) | B
Chlamydomonas sp. 75 FRET AR 77X REF AR (Fkigka) | defA
Chlorella pyrenoidosa a=224" F—F AFAEL (FrEad) A




4 4 - B4 - B4 e
Chlorella sp. Va=R F—F AF AR (L) RS
Chlorella vulgaris sualJE F—F AT AFE (FrEEH) HESE
Cloeon dipterum eV K= aBrayE Z DA,
Corbicula fluminea AT PR TUIR Z DA,
Coregonus muksun W E fadm
Crangon septemspinosa TEVyag Yy af FsHA
Crangonyx pseudogracilis Crangonyctidae (2 = — v4H) | FH#&5E
Crassostrea virginica W= =T ¥ 71 X F} Z DA,
Culex popoens 71 %t Z DA,
Culex quinquefasciatus 71 %t Z OAth,
Cyprinodon variegatus V=T ANy R ) — 7Y KRR A
Cyprinus carpio oA oA F g
Danio rerio Y7774 vva a4 F Pt
Daphnia carinata IVVag Vo FH 3
Daphnia galeata mendotae IV ag Vv ag FR % H
Daphnia magna FAFIVa R =V st FF 2% H
Daphnia pulex NEEE T ak S
Daphnia pulicaria IVValE v af S
Desmodesmus subspicatus TAET ALAR A J ZEF (FRiEdR) HESE
Diplogasteritus sp. trF v Z DA,
Dorylaimus stagnalis Dorylaimidae (&> F = V) | Z Dfth
Dreissena polymorpha €7 7HA VRN NXRTAF Z DA,
Dugesia lugubris 727 XATE 77+ VT H Z DA
Dunaliella salina N aliE=g Dunaliellaceae (f# 7 4H) |
Elasmopus pectinicrus i I S e
Elodea canadensis T HE N AV AN Z DA,
Entosiphon sulcatum T NI F VIR Paa)ranemataceae (==7 v Z OAth,
Esox lucius T B~ A N0 I~ AR A
Gadus morhua 27 F faJE
Gambusia affinis ol e 4 5% R faJE
Gammarus pseudolimnaeus —yiRraaxt LEE I ax v FH A
Gasterosteus aculeatus A ~= N7 AR e
Gila elegans A F B
Hydra oligactis = N3} v FZ8R (EEGE) D1t
Hydrilla verticillata VA== N7 77 R Z DA
Ictalurus punctatus Fx¥RxNFYy T4 va | A7 FNVVAFR A




4 4 - B4 - B4 e
Ischnura elegans ~rvavA4 bR A4 b FUARE Z DA
Isochrysis galbana A7V URE ERROEERN (~TH A
)
Jordanella floridae Cyprinodontidae (¥ # ¥ > B) | fJd
Lemna gibba ARTF7H X 7 R Z Dl
Lemna minor oy ks v % 7 YR Z DA,
Lepidocephalichthys guntea K a R R
Lepomis macrochirus T—F )L P74 yvaf fadm
Lepomis spp. P74y vaf St
Lymnaea stagnalis A=y NE )T THA )T THAR Z DA,
Menidia beryllina AR AT e [N7A=t=Ry ey RV ) fasE
AR
Mesocyclops leuckarti vy ag Sk e
Microcystis aeruginosa I7uXRT 4 R)R yuaday 7 AR (BEEdE) | wHE
Micropterus salmoides FA T FNA P74y af ]
Mya arenaria A A A AT Z DA,
Nemoura cinerea FFTHhUT TR FF IO TR Z DA,
Nereis arenaceodentata T4 F Z DA,
Nitella sp. Characeae (3 ¥ 7 E$H) Z DAth
Vavra (AT F
Nitocra spinipes 5 %) Sk e
Oncorhynchus clarki B+ F faJE
Oncorhynchus clarki .
henshawi Vo o
Oncorhynchus mykiss =Uv A VAR b
Oncorhynchus mykiss —vex By o
gilaeapache
Ophryotrocha labronica U adg Y AR (ZEHEH) Z DAl
Oryzias latipes A KT A KT FL R
Palaemonetes vulgaris Palaemonidae (= &%) FRER
Parastenocaris germanica IV alg Fi8HH
Phaeodactylum tricornutum Phaeodactylaceae (H:7##3H) A
Philarctus quaeris =7V MeT TR Z DA,
Physa gyrina Th~XAA LFERE B~ XA F Z DA,
Pimephales promelas Ty v kv R — a1 F R
Platichthys flesus AR fam
Plectus acuminatus U F v a2k




4 4 - B4 - B4 e
Pleurodeles waltl AXRYT NrAEY AEIFH < DA,
Pleuronectes platessa 7 LA R A
Poecilia reticulata 7 e— 5% R A
Prionchulus punctatus U Fa U Z DA,
Psettichthys melanostictus 71 VA F R
Pseudokirchneriella . _ e s
ubcapitata TEU RFLIRV TR F—F ZFAFL (FrEad) Pk
Ptychocheilus lucius a4 F fadm
Rasbora daniconius a4 R faxE
Rhabditis sp. trF v Z DA,
Rutilus rutilus a4 R ¥
Salmo salar VA A
Salmo trutta VA A
Salvelinus fontinalis T~ A VA A
Scenedesmus acutus AW HZEF A X ER (FkEedE) RS
Scenedesmus quadricauda A EE)R A X TR (FRSE) A
Simocephalus vetulus FHAI V= Vo FH 3
Skeletonema costatum A7V hRYE BT A TR (BEiREH) B
Solea solea 1A H faJE

Zvm A b~ A8 (AR

Spirostomum ambiguum A¥Hm A Rv A ) Z DAth
Streptocephalus rubricaudatus AU R S
Streptocephalus texanus RN Vs & S
Strongylocentrotus )
droebachiensis FALTTRT =R AAT T =R ot
Tanichthys albonubes oA F R
Tanytarsus dissimilis E SR R 22U HFE Z DA
Tetrahymena pyriformis TRIEATR N AV = Z DA
Tetrahymena thermophila ThrIERXATIRE NN AV =| Z DA,
Tetrahymena pyriformis ThrIERATE NN AV =| Z DA,
Thalassiosira pseudonana RIF TR X T AT TR (BEEIE) RS
Tisbe battagliai Tishidae (%7 A 7 > ¥H) F
Tobrilus gracilis Tripylidae (2 > F = 7 %H) Z DAt
Tylenchus elegans trFavH DA
Xenopus laevis TI7URY AT vz ) T V)E Z DAth
Xyrauchen texanus B J1—F B
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