2E) BHBETF
1. FEEERA

(1) B8EE
ACGIH : American Conference of Governmental Industrial Hygienists, Inc. CKEE 2L BEMF L)
KIEOFEHAAEDOHFEMEOMME T, W LR OBRE EOEIZ O\ T OB B K 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 OFIRE, 22 b EFERICH ESOEHE T, EBIESA LRI ORI ED R E
WCHWHR, ZZETRLHAATELEZRTHO,
ATSDR : Agency for Toxic Substances and Disease Registry CKEABZEWE - KRB &ER)
KEREEAEE IR T 28 THY . AEWE~ORESCEE T 25K 20 STeDITE# T
& D IEHiRt 21T > TV 5,
BMD, BMC : Benchmark Dose (BMD) , Concentration (BMC) (RXyF~—7 HE, BE)
HE—RISEROERN LA SN HIEAFOAEXELRKETIHE (BHWIZED L
MEHIRAME) 2~ F~v—2r Ee LT BHEEESCR/NEFEEEORDVITHWD HIETH L,
CERHR : Center for The Evaluation of Risks to Human Reproduction (& 458 U 2 7§l o &% —)
K EE N R AT AEMFZERT (NIEHS : National Institute of Environmental Health Science) (ZJX -~ T
1998 4£{Z NTP(National Toxicology Program)® & & ZER L L7-HERd, & R 23EREE S5 ATREME D
bOMFWEIC L > THI SR SN DATEICET DA ERTEL, 2 A LY — IR FHTRFH
IRl 5 2 L2 HIE LTV D,
CICAD : Concise International Chemical Assessment Document ([E B ERFHM SCE)
EB b 22 e <wm>@mm%@oz m%ﬁbw/) A Th D, BfFOfs
YE DR & Eﬁgffv\@%ﬁ? ZOWTCIEBREBIC BT 2RHEEE L DEHEEZE EHOHD, b
v LTIW‘E’J %IJFHﬂﬁEf£?¥$f£%ﬁf:f££/£‘ %Wﬂﬁjti%f”ﬁﬁiﬁ“é HOT, FEALHMIZ
L E DIRRIC X DA EWOMHT &, &—BOEENLRTRIZH D,
DFG : Deutsche Forschungsgemeinschaft (}vf Y2 HR)
RA Y OHBIHERETHY . BINNSOEEZZIT T, A - Eé’kﬂi@iﬁ%ﬁfﬂm:%ﬁé
HF%E7°D YV MIFEL L, BUR~OE 1T 9, ALFWE OGRS T D3R IRES . 36
AMEDFZ DWW TE IR Z 1T > TV 5,
ECs, : Median Effective Concentration (:¥cE S8y fr)
R R B AEM D 50% 12 (A EBLZRITT L TIRINIRE, ENEN, &
F(lRR) RBEKELE. SR ER TS ORIV bN D,



ECHA : European Chemicals Agency (BRMN(LZFH'ET)

BRI T T RN (EU) AR 0D B ik - A - 58 7T 36 3 ORI BRIZ B3~ 5 B (REACH :
Registration, Evaluation, Authorisation and Restriction of Chemicals) (243 & #2H S =L WE D
ML FRIPEIRCA FES A A — L X— TA L TV 5,

ECOTOX : ECOTOXicology database

ML LTz 3 DD T —# ~—2Z AQUIRE (KZEA4), PHYTOTOX (FeA:A4#4)), TERRETOX
(E?%%b%)%ﬁ%/*\bf:’fwﬁf\*—XT KA, B, BAEMI T 28T —Z 23X
I TS, T—H_X—ZDOMER, FHIT, KEBREEHET(U.S. EPA) 23 T-> T\ 5,

EHC : Environmental Health Criteria (WHO BREEfR@E7 A4 T VU 7)

ERd R AR (UNEP) | ERRI7EIHER (ILO) F X OMERUREERERS (WHO) IZX VRIS
IZE B E L e vEEtE (IPCS) OfEHI L L TERSNTWSE/ 77 7T, b MO
FEEBREITH L THEREELEZRWE DT, AL FWEOE A UNIAT 9 72 Ok oo K
L R DRI R 2 WE IS E L DTS E O ) — X, ALFEWE ORI oV T, %<
DIEREH I FER S L H T, WHO ZHul &3 2 IPCS 1T & <. 7o, MR D & 5 FHMSC
EOEMRFEL L THOLINLTND,

EPI : Exposure/Potency Index (BREE, /TS AMELLSR)

J )2 OEEEE (Environment Canada) M OVEA4E (Health Canada) OEE¥’E U A & (Priority
Substance List Assessment Report) Tffi [l S TWAILFEME DRMNAMED ) 2 7 R85, &)
W DR MR ER EBRIZ BV TR e S AEE N 5% L 2 D HE (TDe) 2D WITIRE (TCyk) %
AWTHRER L OLEFHET S, 723, TDosiE TDoes. TCosid TCops & L TELENDIH AL D
Do

GDWQ : Guideline of Drinking Water Quality (WHO 8CBHAKKBETA KT A V)
t hOEFEARET D2 ZEAHE LT, BEVKTICE EN D BERICAEE R DIREH
% WIXECEK DHRIZOWTED T2 WHO DA KT A 2 EFEICEELE KITT 2 ERMmbT
WD B OIG G EIZ DN T, & E THEK O Z e EE RFET KB EELRET H720D
DHEMEE LTSNS Z EEEKLTWD,
HEAST : EPA's Health Effects Assessment Summary Tables (EPA R ZEFHERNE)

KEBREERGET (US. EPA) 12XV RRUEHIEEESRIE (1990 4) THIE S L7z KRG 3
WE (—MOWEZR<) OV — R RERIGE®R, slEER (et A6 - JEHEME, BN

AME) FOERB X O 24t L T\ 5,

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

WHO (Z &V 1965 4FIZRSL S M7 [ERRAI 28BS, & b O3 A DJRINICBES 2 iF5e & U5 1Ak
DIEFW TR A ZBFRNCHIE T 2720 O HREZMIET 22 L 2B E L. & M7 51k
FYVE DOFED AN DWW TLL TIZART 5 BfE TR 21T > T\ 5,

1: & MK L THEDAMEDAR S,

2A B MZK L TRL BB AMENH S,

2B : b MIXF L THENAMERH L00H Ly,
3: b MIKTD2HNAMEICONTITZETE 20,
4: b MIxFUTRD S BN A2,



IPCS : International Programme on Chemical Safety (EB{b3W'E &L MEHE)

WHO., ILO, UNEP OIL[FHE ¥ T, (b FWHEIC L D RS & RRITES 7o Db mE D
LRMEICRET 2 IES 25 i 20 £ Lo, BEREZ 747 U7 (EHC) | HEMbFWELZE
PEA— R (ICSC) HHFITL WD, £/, 7TV VX 2L OREICIESE | LEWEOGERAE
FIEDPIEE SOV TEBRAIFM 2 13722 > T 5,

IRIS : Integrated Risk Information System

KEBREERET (US. EPA) ICXYD ., {EFWED ) XA 75HERL Y 2 7 ERIZFINT 52 & %
HE9E LCTER SN TOWAILFEE DT —F RXR—A T AT b, ALFEWEIZL D b ~DEFE
BICET D1 ® (IBPEmMERn, FEAAMEREME) 238 %« DML FHE Z L ICIE STV D,

JECFA : FAO/WHO Joint Expert Committee on Food Additives (FAO/WHO &R & MFiINmE R
=)

FAO & WHO (2 &£V 3%l S V- B I O 22 23S 217 5 ERSHE, & E o Rmy
BUKICB T 2 M E K O 22572 0 B ENT K o THEME S AV i O 22 Ml ol R
ZRHMmL, —HEEGFAE (AD) ZRELTHY ., SE#E X, WHO 77 =V LR — kv
J—X& LTHEARINTND,

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

WHO & FAO 73 3:[F] L T 1963 4R IRk iE L 72 BB, IO & 2 Bidn~DFEBIZ OV TR
7195 FAO Panel & JRFEDFEMEMHIZ DUV THETT 5 WHO Expert Group 2> bR 415, FAO
Panel T, J# 172 BEHRE AL > THR R & & I/ NRIT W25 8 ISEMI R 3 5 L~ v
&L CIRRRREEEA R E L. WHO Expert Group TlE, #lERHET — Z IZEESWCEIKD ADI
IZOWTHEBEZIT> TS, RAFREEEIT, R EEHIEZBESORFN 2R CEER R M EE
&720  ADNEAE TR ez ED DERDBE L Sh D,

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

1FIOEE (B 1RFR2 O 4KH]) T LEEOFEREM O 50% %L T35 & I
DB, ARREMERERIC IO TIR, IRENMTREED D 50% AT S5 & THREND
BEOZLE2WVIH,

LCLo : Lethal Concentration Lowest (F/NESERE)

FeE OIRGERFH COWAIZ LY b b E 2T A BOE S 7R IR IR O/ M, BIE L 72
HE O FTOR/NDOISEHFE (Lowest Published Lethal Concentration) OERIZHVOND Z &b
H5,

LDs : Lethal Dose 50 CEEEIFEE)
1REIOFH- T LREOFEREYI O 50% 2L S5 L PHENDFE &,
LDLo : Lethal Dose Lowest (F/INEXFEE)

b N EZITEY & BOE S B RARGE DS ORI K oG EOR/ME, BE L oW EO

P COR/NOEIERE (Lowest Published Lethal Dose) DERICHAWOND Z &L H D,
LOEC : Lowest Observed Effect Concentration (Fx/NZER )

BOMERIRE L ), X L e U CHREITIICARER (AF) 2EZ KT TRbIK
WEBEDZ L,

LOAEL : Lowest Observed Adverse Effect Level (F/NEMERE)
wPERER BV THEFE RO b iR DR &,



LOEL : Lowest Observed Effect Level (F/NEEE)

BAMERREE BV, BERBICEBO TR SO FENRD SN 5 RIKORE R, FEBOF

IZITEE, WEHFE2ETO T, %I LOAEL IZZE LW ER E 0V {EWETH D,
MATC : Maximum Acceptable Toxicant Concentration (Fx KFFREE)

RKIFARBEWEIRE & b9, NOEC & LOEC OMIZH B ERE SN 5wt %

fEL. MBEBDORMPLEPRE L LTRSS,
MOE : Margin of Exposure

4 DOWEEE R & O NOAEL (2K L C EALE T BEL TV 2 702 R 974R 50T NOAEL /IR 712
EVRMNT S, ZOEPKRENVZERZE~ORMPEHLEV) ZLERLTND, B, B9
FBROFER) SR BTz NOAEL D421, NOAEL MREFHE & /1012 L W BT 5,

NCI : National Cancer Institute (CKEE 725 AAFFEFT)
KE AR AL (DHHS : Department of Health and Human Services) (ZATE 4 28R T, A D
JRA & TBA. W - BB LOBABEDO Y ALY T —2a VEEEL TV D,
NIOSH : National Institute for Occupational Safety and Health ([Ez 3582244 HF 52 HT)

HZE B DBIREGE % B < 7o OR8N E 217 O KERERE LA W T E R v & —IZ
T8 3 DB, ¥ 15 7 DAL FWE O FEE 2 I L 72 RTECS 7 — & ~X— 2 (Registry of Toxic
Effects of Chemical Substances) Zfa%: L TV 7=,

NOAEL : No Observed Adverse Effect Level (EzmitE)

EmEWEH&E, R RAFEFEN LAV, RESEHEELRT LD D, MEMIOKREHNE
B W2 BRIC B W THERENBIE SN R Do e kmORBEREDO Z L Th 5, ZOH
(R BARERATEER B AR LT, ADIRTDI 2RO 5 Z 01D D,

NOEC : No Observed Effect Concentration (ZE 585 F)

R ENREE . RONEERRE L bV o, R E i L THREIICAEER (AF)

HENBDO NPT EmIRETHY . LOECOT S FTOREX TH D,
NOEL : No Observed Effect Level (fEE%EE)

AR ICIR W TRENRY bRV iR OREE, EROTIZIIAE, BENLTZ2E00

T, —RIZIENOAEL I LW ZE L L W IKVMIETH 5,
NTP : National Toxicology Program CREEZRZEMHET 07 T 1)

KERMERALE (DHHS) (&Y 1978 FFICRRE SN FH, KEOFETRFEM L T 51k
FWE OB £ L O, BNAMEMEOZE, WBRE1T> T\ D, NTP 23FITL TV D%
MAMEEROT — 213, FHlEEOARZ L LD TH D,

PEC : Predicted Environmental Concentration (F-J8IBR £ o & &)

TSN LEETOTMERELRR T, FENT —F 2RO TWDENR, T—F B3P0
Gra T EES N &R E D HEET S, AR Y X7 FHfiIZ. 2 PEC & PNEC Z bl L T
179,

PMR : Proportional Mortality Ratio (4 E3ERFET L)

—EOEMICBWT, HERRKICLZ2BERTCKOEIEZ, EEADICET S CRRIIC X

LR OEIE TR L TR b A 1H,



PNEC : Predicted No Effect Concentration (|4 288 )

KEED~DRBENENIRZNE TFRINDRELZIET, BREFTOLEMFE~ORELIEZ D

Z IR EE -, RRAEMEOBIERE N O REMFE~DRELHE LIfETH D,
QSAR : Quantitative Structure-Activity Relationship (& ERIEETEMEMEE)

L E ORI EORHSCUI B L E S & AW FrTEdE (FEMESE) OFHBIRIMR 2 i g
¥R (SAR: Structure-Activity Relationship) & W\, BRI 7R & 0O % E EAETE AR (QSAR:
Quantitative Structure-Activity Relationship) &\ 9, W& 28T (Q) SARLFEFTHZ L b d
Do MEETEMHEMBIX, flx X, BEOEREOHENOYMEOREROLEEZHNTLHZ L%
AL, ME2 T ICEEE 2 ERICE T 242 VWb 5 QSAR ET L LIRS,

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

OECD MPAE DWW 412 1 [E % EU N E 4 {zle OO EE )AL pE B N Ui A BE7% 1,000 k> %
# 2 5B L FE I OWT, BRI 21T 5 7o DI AR/ NROT — % & v MT2OWT
HHMANE L, ZOFHRBRIMLTWDHELEIC ﬁ%ﬁ%ﬁo e BT, BEAY~DOFE, b
SORFEZEIZ O TOMERHI Z MEEASHE L TE LD TN D,

SIR : Standardized Incident Ratio (HE¥&{LFEELL)
b D FFEDIRI TICd DR REHDRES L. ZOEFPBRERD > THDHIEEAND L
M URREZET D EME L & X IR SN D REHE D,
SIR < & 5 IR SR CRIZE S v - fe ik
(EEHE N 1 DAl B AR R x P AR O ERI 1) OfRFn
SMR : Standardized Mortality Ratio (FEX&{L3E T H)
RGBT D BIERTE L | I REFDOFERBIECTHEPEEN D DOZILEFE LW ERE
L7 TSN D TE L D,
KIREEH DB T
(BRYEN B DARERRIFE L 3 x S REM DOFIHIA L) OFFn
TCLo : Toxic Concentration Lowest (&/NFEHEE)
b RN ELEEWICHREERZ S S E D SETRAIC K DBRBERE D O B OR/IME,
TDI : Tolerable Daily Intake (% 1 B EEE)
R EOBLEND, B PR —AEERRL THEEN WSS, LHYY | KE
1kg %7-0 OEEE,
TDLo : Toxic Dose Lowest (F/NHEHE)
b N EITEREIC P RER AL B 2 ST AR LS ORI X D G- & DR /IME,
TLV : Threshold Limit Value (fEEBREEHFARE)
FEAETRCOMEEENBEABRYIELUBRE L L, AEREEZENEN VW EEZ LN
HAFME DK PRI OV TO ACGIH I K 28, EEROKE, b MBI L 5K
BR - PR ORI ATRE R TE MU SV TN D, TR D IFHORE EHITWEIC L > TRR 5720,
TLV OREEEITITMEN B U £ 72 TLV XL RRE LRI OB OIZ > & 0 L2 TlERv L,
FEMEOAXI 2R T H 2, TLV IRERINE Y (TWA) FCTREN D,
TWA : Time Weighted Average CSlpERES))
WO 1A 8RR, 1 40 WRef] 57 @) O Ie RN 2R L

SMR =




WHO : World Health Organization (15 4REHET)
R OANREAEOR B0, ARGpixt R, REMEEZID fio TV A EE#EE, [+XTo
N & DIARET e DIEFEKEICRET 5 2 &) Z BT T 5,

(2) R&E
TERRAY MR
AEREY R 7 FHIZ BT, IRONTERERT — 2 b E O TR ERE (PNEC) %K
DHTDITHWCDRECT, B MEORER 2, SPEEEE & B IERMEE OE Y, ERAED D 6 B4t
B ~DOFMEEOIMFEZBE L TREINL TV D,
in vitro, invivo
invitro (. A LHRBENTITON AW TR ROSIZEA L Tl 2 55T, TRRBRE N
FEWT 2, Z<OHRE. EVMEEREO A BENICBNTIThE 2 2 &7, —F4. in
vivo 1X, AEZE TV HHMIfEH 2 WIZAEERNITENILTOSIREEZFRTEE T, [HEKRN] ZEKRL,
K5 LT D AERDOBERERLLUC I ERN THRILS N D REBZ R, 7o & 21X, DIEHIR o IHE 23
RN TR Z T invivo, BEBRE N TITHOIL TOLIE invitro IZ86 1T S HEREFRELTH 5,
— HBRE R : daily exposure
B hO1HOWEE, fUkELOEHEEZTNEN 15m’, 2L &1UN20009 REL, K%
50kg EIE LA D —HBHT-VIKE 1kg 720 OBEFEE (ug/kglday) %7~
—i%EME « general toxicity
SrEEENE, EaMEENE GEEMEME) | EBEEEEE LD T, —EkEEEE 9. ZbIiT
FEFROEBICB W T, bo & bEANZR L DT, (L FEWEOGERNEZE N5 72D O F ik 2 it
T 5,
—AgHEIWT : single-strand breaks
TARBIDNAIZEB W T, WD 2 B 2oDEHOALEINE B A S TWADA, BT EWIZE) Y B
STV IRTE,
B TFZERE R « gene mutation
DNA D@, K&, AR LY, BT X 3EE s 7 ORI A T
TEAR 726D Z &
E= T2 H# : gene conversion
FRRI L AR K O SL B AR - O A8 Hi 2 F5 97, FHIR) 72 DNABLA (CRISZEAR 18 D VW EFER AT
BisT) HOBCHFEROIFHARRMBEZ 2175 2 &,
EmHREH % : genetic recombination
2 0L EOEIZE L T BB RN R 2 Wl OB SME DN RR2 ST XD 1 SOEIKIZE
HLIAENTZEE WTHOBICH RO o728 LWOBR T OMEE & FF o 1o 1 FRDNZEIR 2 i
WEBFTICAELDZ &, Tbb, R—Rafk B 2BIRFOMEER R RIC L - Tz &
NOEREN D,
BLEEME, BETEE BB TEEM) : genetic toxicity, genotoxicity
b E R BRR ELR O AR TR T 5 5 E T, e iRo BEr:, 0 - k& - IS
FOYARET K OB F2RARERICER S 2, BEWEIIKT 2@ EORKFTHY . DNA £
TV, AR EFRME, RERBREFRELTEET D,



NERE
& HEREEN J 0 /N S WEEI D BREE A B PHE A (A48 1E) & FF O S AT T /12 3B\ T
X, NlENBREE, 2 OSMUl A SN BREE & RS, AL PG Z FFOZARET L & LTiE,
Z1% Brandes LJ et al. (1996)? SimpleBox2.0 3% 5%,
BRI U 2 7 OV Tl NEREEIIENER R Z | SRR A AR RE NSO NREZ A LS
TeBREEZHREL TV 5D,
hprt {=F AL : hprt locus
EARFV T ARRAT 4 URVNVEEBREFE LY 22— N 586 A, XY EE RI2H 5, hprt
B FORBPERIT, 6 —FT A7 7 = UVIRPEZE#RE L TESITEJITEDL Z LD, 2RE
BEEOWEFEE LTHWLNATND,
&%« epidemiology
b hOEMEXRE LT, b NOREBIOZORFORKNEZ, A, BRESEOXH S E
TR B 2T 520 C, iy E 2G0Tt hOEMEEZRIRIC LT, FITHEBROTES
EZET %,
T — A AFBR : Ames test
BAREMERBRO—2>TH D, B. N. Ames 23BAFE LR A I F 7 AW & AW TIRIFZERE R %
T 23R AL E OBEFEEORM . BAREDO R 7 V) —=2 7 L LTI b b,
Y EEHE # : base (pair) substitution
DNA H D¢ E DR ML ORI ICE R S D Z &, ZHIZE Y DNA S & L TORRE
LR B,
BEAEME : sensitization
TIEIEZRE L, TUAX—2 R SELIHEEOZ L, TUAX—FREL BN,
2PEEME © acute toxicity
B 50T MLTFEEEE RS &S 2 WVIXERER T (1B BN ICEHEA S 5 T
ARG U258 IC & G-BME% D 1~2 B UNICEN 2 3, SrEsiEai i, ERo
FEEH, FREE, FRiRFE, SECORBEZIEE L LT, PHECBSEELRMNT 5, atEHEED
b W 7e BEMEFEAE & LI LDsy CEEEUER) 03d 5,
Klimisch Code
Klimisch etal. (1997) 23B8% L 73R DO EEMESFICH WS b D A a7 T, 4B (15
AU, 2 A58MEA D (HIBRAT &), 3AFHMEZR L, 4 FHliA~EE) DOX43A3% 5, Klimisch Code (%,
OECD O @A ERLFWE (HPV) Rfi7' n /7 ATERAISN TV D, AAEREY X7 YIHIEHGIZ
B HREROEHEME] X, Z @ Klimisch Code 2 &5 (2X5 LT\ 5,
r—ARay hu—)VEF4E : case control study
BEXIRIFTRD Z & T, MHRAR LT 2HEME b OANDOREL | DR Z b 1272 i ) 72 %f
HREE & & W2 BLERROE P IE 5 1k, B LIFBEZNENIZHONT, D RN EDORETH
DN D Z LIk o T E DR L MEERNN & OB RE 2, XFEERB Y — X (W
FRGLELTWDIEFE) Larhbr— GHR) OBZREL T, mMEDRELH L RAFIZH
T HREREHEL, TOMEZREFT 5 HDTH D, BONTRFRINICHIZEDT 2 5 D CTHEEER
IR HIE T D, REMZLMFZEH L L TIMB A DN EL TH D, LILRBL, F—R



Loy b r— L OB OEHITITBIEINCZE < DAL T ABFE L A5 B IVIAER OERNE S
TRWEE NI 720,
FREEFRBR : limit test
R H HIRELL BICHBRIE DA T D 2 37200, ZOIRELL B ToORE T
L25EEBEXLNDYA. TOREROAORBRET5HZ L ERERBRE VS, FEMEE
Kb 2 O TIE e <\ ZDOIREITINT DB B2 G~ 5, 18 A R EER T, 100mg/L
FIIIAREEMREREE D L VRN S DR L 72 D,
a7R— AT : cohort study
FEERRGE T IE D —2, FHRBEAICEHE L TV D EEZ OGN IEHNFOHFEDS L < IXRED
FREE SRR T 24EMZ —EMMBIZ L, ZOROBEFRBAMEE 2 HHK O TS L < 1303
T OREERNC BT 5 J7ik,
fFFTHE © teratogenicity
L EHE PRI RE LT, e RBE 25 & 2 JHE,
KRB ERH « cell transformation
FEBMB DN R, A VA ALEME e Ik > TEDORRERHEE R 20 2. TR
DOHEEMZ D L,
HfEIRZ: « cytogenetics
Yt R OREMERCTERE . YR IC(FAET D85 T OFTE L R B2 &L I m 72 F5 0 &
BEBRZEZALNIL LD LT 2BIEFO—08, BB T in vitro,  in vivo YAk
BERER, MR, L OMEMEBSERER 7 1R A TR & LidhTn b,
itk Yu a4y AR 25 #E : sister chromatid exchange, SCE
R Y 0 S R DR Gr B 70 Z8 . (2 AR ORGSR DO TRl CEi s A b s 2 &) o 2
NEMA L CEEFEEZ BT 5 H51ENH 5, SCE 1L A DR E R L ITRR 2 HETH 5,
75 £ BBk : host-mediated assay
8 EE DOIEENITAERD Z BN LIRS, B E 2 %5 L, [ U 728 0 229k 78 3
BEZTIRD Z LR WO DA BFHFNE 2 59 5 30K,
/IMZ : micronucleus
Yt RO BE £ 7130 FEE OBBIC L0 | IR 2% IS PR D 5 S e e
W, & D WIE I~BAROYEARIZH KT /NS ek, IMEOBRERNT 2Bk %/ MERBR
EWVWN T S WO EHED 2 VIR L OBHIEAZBIEE LT, /IMEEZ AT 2 508 R LR B
BE XV | B O R R EFHREEL D,
¥HEE - numerical aberration
Yt (KRBT OO — D TCYRAROE OB 2 5T, R FITIX RS (aneuploidy) & fi%
% (polyploidy) 7238 0 | FIFEIXYAROEN I~BARMME - IZBDT 5 LD T, HBHEITR
BAREEARS (n) DR LT 2855205,
A2u—77 5 7 &#— : slope factor
hE 1kg H7=0 1mg DILFEWE %, R, EEICDE > TRABR L2546 O@ERESA Y
A7 AR,
N DB IR =21 —F7 7 7 % —(mglkg/day) "X #% 0B8R £ (mg/kg/day)



AFE - AEFME ¢ reproductive and developmental toxicity

C W E S OBREEE R AN ESE - FEAEDOMRBRICAE RIS Z G & & 3 WE, Bt 6 i
IX4E5EFEM: (reproductive toxicity) . AR Z HOC A D L4275 ME (developmental toxicity) C
b, MHIZHOWTIIMIEE L > TEREEN Z L2508, —RICIFAEFGEEITZ hRE
OREE, FAEFHEIIATEMIR O B 2R, HAEZR T, EIROFIZE DI ED[MNIDE
HNERI LT, J8/EREE (RUIET, BEEN. BRER, MiERY) 2ilsiImELE
FIND,

BRI L BeBEE T /L : linearized multistage model

ENZEDITIIZEEDORT v TR T 52 2B EICANTEFET L THY , FEEE
2t ARSI D L) RIEREICE T, MROERITER LGS Z 2122520, HHED
1% (BE) TREDLZLIIRD, ZOEFEFTVCBWTEBROMEE [q°7) (—&IC 95%(EHH
X ERRE) ZRBPAMEOREOREIEL L, An—TF7 77 Z— LIS,

p(D) =1-exp{-q, -q,D-q,D* ~--q,D*} ,q; >0
p(D) : HEDIZBITHAEEDOHNALE D : HE
MEPMEWIGE OBIEZ B PEE 7 Ll
p(D)=q xD
Yufa RELE : chromosomal aberration

Qetafh ot L < IIBREBICE L Z S T HREE ) 5 Yt R B H TS B> DNA &R (S
) THEERE,

FAEERPE : reciprocal translocation

Gt (R B D O YL AR AZH D — D, 2 RO YRR A U 72 Yl 0O A8 HAZHA Sk FRAY
(2 TR BEFURZ R o 728500 LR T2 Wy & ORI TN b D THY . 2 DDA
JEGLEARDTERL S 415

HEREE

“WEREED” 2
{RABRIZESRZE B somatic mutation

A FEHAN A DA A C 5 28R B, MO 23 ABICIRS BIS- L TV 5,
RETEMEAL : metabolic activation

ATBRAEIZE 55 (promutagen) 23 S AR I L W BRIFICEH SN D Z &, %, invitro &/s
BIERBRIC W T, RENEMERE LT, 7y MFIROARED R— o S9 H4r (9000 X g, 10
SO ETE) L AiEER D ALD SOmix & VD,

LA E 7 /L : multimedia model

ZARER BEE 7 /L (multimedia environmental model) & FEIEN D Z & 238 5, KA. KE., 13,
JEE S OB O PR COFWE OB, L, BRI (R LE %) S %2 RN TIEY
% & BT D BREGE A THIE 7 L CH AT O EIRE TR W,

RET 2 BRE O ERR B, DOAESFIZ LV Mackay 1% Level I ~IVD 27 T 24315
ZAT-> T D, BARRICI N T, Level TIEELO A, Level I TIIBI S EE T %, Levellll &
OV TIEAERITREE T, Btk OEARMEEZBET 2, (WFWEON(ESHS OH 72
TIVESE)T Level I OB EE L7, Level I ~MNITEFIREEZE L, LEWE OPEHIEE

IRy

4



DS —TE CHERRRE IR % IS AR S AL D IREE DS, LevellV TIEIEE R Z20E L, HEH R EE O
R L2 BB LIZRER TSNS,
W #A2 : cross-sectional study

PP TED—2, 8 % — K il T ORI F DAFERDL & 58 D FRIE O A i Rt D FR{ELME

A L, IRGERIK T &R & ORI O BENE A2 D B 51k,
BRMEFRME ¢ delayed toxicity
S E & AR HEIE 5%, & 2 RERIORBHICENDIEM, 20X, ALFWEOFHN
TERRCERMEOMRFEEN ST b D,
PEMEIEESEZERE R ¢ sex-linked recessive lethal mutation
X YR 2 25 PEDEIEIIRAE R,
p53 BIET : p53 gene

DS AANHIE LT D — 2, BAG T 0MEE S iz & X112 pb3 s 1237538 X 41, DNA DIEE SR

IR B 2 5 1k S8 5 p2l Bia B L O R b— A e N 1 Bax 2 B S H 5,
HEIRZERE R « reverse mutation

EREEZ L TWDMIEN, & EORBETBIIRED X 5 7RZeREHR, st L TRPIDZER

75 B % Rt 22 AR 28 B (forward mutation) & J2 .55,
RIEH] DNA A5% : unscheduled DNA synthesis (UDS)

B ORI T, MIEH O SH (DNA AR 12D DNA OGN EE 570, 5
BN ALTFE 2N Z 72 & & MIEH ORI DNA G Z > TWD & A7 b4
B DNAICHEGEL G220, BEOREEEIEITL TS DEEX DL LNTE D,

7 L—ALT 7 b : frame shift (mutation)

DNA /3 FHIZ 1 7213 3n =1 OB BHITHA, b LIFRRTDHZ &L, ZOfRR, £
DEBRLLABED = K38 LWFAE DRI R D (AR E1TT X B D 572 - 7o T F RHME
b,

SPEE - quantile

T=Z NSV REVGT AR, 7 —F OB E %5 LT T 7 —712 5% L
2b D, 3RFILI=bDE =ik (tertile) | 4 3EIL7-H 0D ArEk (quartile) | 53FIL
7= b D% A (quintile) . 100 23EI L7= 6 O & 1N Ek (percentile) 95, Bz iX, H5D
L Z GBI L > TERIICO TG E. 72 OEREL/NEWT T 7L —T 0 bIRICE 1
=i RE. B 2 =R, B3 = iRE L 5, . BRI =AML onE, Bl 2, 53
IR, . B, BRI, P REOHETEIBRA THEENSZ L H D,

{BPEFHE « chronic toxicity

B oMkGiRE (KERE) I[CX sl &tz sndEtk, BrmtEsii, 3» AU EoR
bl > TRIERSG LT, W#EREA5 SR THEE ZORBEHA LI L, 2O
WMEEERTL2HE0OREREEMET S5 2 L2 BICIThi, MiRAE(LFRRASCITREE - B
PEEEDRAE S, ML SN TVDOREDIZLALEEZITI, B, 37 AL 6 AUHNDO LD %
FAatERrE, &2 WITHBEEERER & Vb D,

EMEZFEBR : Dominant lethal test

P WE OB IEEEZBRINT 5 in vivo RO —>, —MRICHE~ v R THBRME 2 &5 L,

SLPRME & RBET D, I SRR T EO A TERINE ORI ~HE 1) (SRR EFERAET D & I
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O E R ORFREFI XL ZTOT, ZNEBEE T 5, £, B RATORBEME L O
FEREMIGIC Qe IR B N AE L D & BB OB TR L TR OB D272 L, NMEH D
WIS REIR A BN 5,
a=w b U RZ : unitrisk
KA 1 pgim® OALEWE, AJEITDT > TR ABESE L7- & X O\EIRS A Y 2 7 HEEHE,
7B, EKT 1 pg/l OLFEWE ZETE, ROBRLZ & EZOMERENA Y A7 HEEBOEE
LT,
MNADOBFRE AR == U 27 (ugim®) X AR & (ug/m®)
lac I BA=-FJEEAL : lac I locus
KIGE DOBIEFD—2THY, TrE—F— AXL—Z—fEkD LflIfiiET 5, lac U
Ty —HEK (V) £a— 15, BRLE lac | B2 BEFLPHNICY T A
WWEBAL (Mo AV 2=y v U R) | BRFEMOS HICFWELRESE DL L BRERD
AT (lac I BISFVENL) b LITR D REROHE GHYET D Z LR TE D,
ras =T : ras gene
ras 5113, ZHEET oL =B~ 7S kL, RO Lo
EIRDLY 7T VER (rasEH) 22— RT2BETFThDH, ZOBETFHERL CRENG
PERL ras i1~ & 70 D & . BBREGER T OEY A HIBE OB/ LIZ R+ 2 B8 2l e 2 HE L
TRAREERET S,

Q) sEEH
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I RES #W (1998) : Afbredih 2 3R, AL FIRLA.

IKFE—D fa (1996) : AW 55 4 [, SIE.

AARHRESM (1993) @ hFv oo U—HREE, SERRER

AAFR P2 (1995) : BAF O L FEER 1, FERFRL,

B b f (1997) : JRIKOZ VRN T — 2 48 1997 dETh, =/ - 71 + o —.
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AT v R~ U EZREEG 4 B CD-ROM (1997) : A ¥ 1L E 2 —%t,

—WAART - $5KZZTE HW(1998) : (X 4TI RES: 2 hit. hot AL,

D.M.Kammen and D.M.Hassenzahl 55, FH .2 & & - FFFa%1pk - BTAETS HE GR (2002) @ Afb%— /7 — b,

ValY U H— e T =T T — 7 HIR.
T HFRE1993) : FE TEFD A = X LI EESE,
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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 FOREREFIZOWTOomia s, T2 8
DEFE LU,

(3) #EHEMRE (NOAEL) A IRET HICYZ-T, & MBI HREKR OB FERE» L5
NIEZRRBRAREZZE L TOVDR, ZNHOFEROE, BIIMEIC L > TREL A>T
Do 1E- T, HiEEMEE (NOAEL) FEORUEZ . A FYE M ORI 72 iR o el 2 i
WL ZEICHOWTITEEZET 5, 7o, AFWEE~OREZMEIIEANGICRR L0 T,
mfEE (NOAEL) LU TOIREE ThHh > Th, NMESCEBAFDOMEE T OB, &5V I3TH
IR R OREZIETERVGEE L H D,

(4) MR (NOAEL) FILZE LAl T 5 ETOBBIZORZTHY ., b ML
DORRFERENAONTGE, WErEE (NOAEL) G2z /-2 toArzHEHEBLE LT, £
OV X DR LW L i S, £ oifiic, MiEME (NOAEL) 448k
ZTCWRNWZ DR EEBE LT, ZTOWEIZ X HEFEETIIRWEHET LT b,

(5) MR (NOAEL) %51, A EHEWERS L OMERSZEICEI T 2 HER o, Mo, B
T2 IR DO SIIS UCGET - BT 5 b0 L35,
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