2E2 REKT
1. AEHS
(1) B 3A

ACGIH : American Conference of Governmental Industrial Hygienists, Inc. CK[E FE2EMAEH IR %)

KIE D PEFERA D HEMZE DM T, T LR OBREE EOMEEIZOW T OB K O 725
PafoTWb, BE, (LFWESCWEER KON FE=F Y o TIZON T EOFFE
IREEDOENSE (TLV @ Threshold Limit Value) ALFME DIHNAMD T 7 gk L, HRH
ICHHEHIN TN D,

ADI : Acceptable Daily Intake (1 H#FAEHE)

TR EOBLEN D B PO —AEERL THEENHRWEHrEnD, 1 AYSZD | KE
1kg 4720 OFEEE, a2 A b EHEIRICH ESWEE T, BERSOA NI OB EHEDR T
CHWHR, ZZETROFATELIREZTT HOD,

AQUIRE : AQUatic toxicity Information Retrieval (http://www.epa.gov/ecotox/)

KEBRBERET (U.S. EPA) 23 KAEAMC/KAERM 3T DA E OFMEE O L %4 iz
BELTNDLT —F =2, 1970 FLRICHE SN R ORI EZNE L TB Y, EHcT
— X ZBML TS, 20014 10 H 31 H SGETRFOIURAL P EHUT 7,964 WEL. IR SCHRER S
17,717 Xk TH 5, AQUIRE (KAEAM). PHYTOTOX ([E/EAEY)). TERRETOX (EF/EEhW) % i
A L72b D% ECOTOX EMEA TN D,

ATSDR : Agency for Toxic Substances and Disease Registry CK[EHEWE - HEH Sk R)

KEREEAEE BT 2HETHY . AEWE~DORBELEEST 2RR[ AL CToDIEHE T
E L IEMRMEZIT > TV D,

BMD, BMC : Benchmark Dose (BMD) , Concentration (BMC) (> F~—27 FH&H 5 W IFRE)

ME—FUGBROMBON LR SN HHEEOHELELRRET IHE (b2 WEZED I
MEFERAE) 2~ F~v—r @& LT EutEai/ MEFEEEORDV ITHWL HETH S,

CERHR : Center For The Evaluation Of Risks To Human Reproduction (b hZEFE YU 2 7 5t o % —)

K [E E ST BR AT AAFSERT  (NIEHS @ National Institute of Environmental Health Science) (2% > T
1998 4F|Z NTP(National Toxicology Program)® ¢, & \Z5% 7 L7-#%Bd, & MR EFET 2 alREED &
DALFEMEIC L > TSI SN D AETHICET 2 AEREERE, 71 L) =2 FEICRZFRIC
FHlT S Z R HAE LTV D,

CICAD : Concise International Chemical Assessment Document (|| B i 2R S0 )

EECFE 2 aMEHE (IPCS) OHBMD S b, b LW ) —XTho, BEfFO(kF:
WVE DRERE & AERER A~ DI DWW CEEEBIC B 1T oiHiifFE L OBEEZE E 5D, Zib
Ze BT U CEERANCHIT rTRE 2R R 28 T I 2 MR S E 2 ER T 5 & O T, EZ R B
CFE DVRERIZ X DB EWOMIT L. &—EOFEENLRFTIRIZH D,

DFG : Deutsche Forschungsgemeinschaft ( K1 > Zffi i)



RA Y OB TH Y | BU O O&ESEZ T T, AL - BRRFOFMERICE T 5
W7 r =7 MCHE L, BUN~DOBIE 21T 5. (L FWEORSGIREEICI T D PR IREE, 5
WBANED GZFNZOW TR BEZ T > TV D,

EHC : Environmental Health Criteria (WHO BgiEfRfE2 7147 U 7)

EhdEsrEstE (UNEP) | [EIRRJ7E#EE (ILO) J6 L OMEAREHRERS (WHO) IZXk Ve sh
- EB b E LR HE (IPCS) O EEF¥EL L TER SN TWADE V77T, b MOk
FEEBREIT L THEREEL 5 AW E DI, AL FWEOERZHEUNIAT 5 72O Ok o K
L 7R DR FHI R R A2 B I E & DT FHIiSCED v — X, ALFEMEOFMIZ OV T, £<
DEBEH IFEN B DT, WHO ZHul &35 IPCS ITeHliAs @ < . £z, HERLD & 2 FFAl 3¢
EOERFEL LML TN D,

EPI : Exposure/Potency Index (F:#E & 75 SR EL2R)

71+ # OEEEE (Environment Canada) K& ONE4E4 (Health Canada) OEEH'E U A K (Priority
Substance List Assessment Report) T fl & TV DAL DR DB AMED U A 7 2 £ Ha4k, B
W OB M RTRERIC B W GREIZR SR AEEN 5% E 72D HE (TDow) &2 WITHRE (TCogs)
ERWCEBRE OLEHET S,

GDWQ : Guideline of Drinking Water Quality (WHO fKEWKAKEH A K7 A 2)

bt FORFEARET S LA B E LT, BBPKIICE ENHBTERICH E 2R A5 DIRE &
D UVNEEEK OPERIZOWTED T WHO DA KT A VISR Z KT T 2 ERmbiT
WD EEHK T DTE I OWT, B ETHREVK O Z 22 RAET 2 KEEEZRET D720
DORFELE L THERAENDZEEZRBEK LTV,

HEAST : EPA's Health Effects Assessment Summary Tables (EPA {5 285 B4 3%)

KEBREERGET CKE EPA) IZX 0, REKIGHHEABIESRH (1990 4) THIE S V7o KRG %
WE (—HOWEEZRS) OAF— R, ZREER, BEE®R (CAREE 400 - AT, B2
AE) FHOFHE LOHELZ L L TV 5,

IARC : International Agency for Research on Cancer ([EIBEA3 AMFFTA%ES)

WHO (2 X D 1965 FITRL S MIZEERAY 2288, & kDS A DJFKRICEE ¥ 258k O 5 Atk
DI R VB FRNCHIE T 2720 DR EZMIET HZ L 2B E L, b M7 51k
FWVE DREN AN DWW TLLTFICART 5 B TRl 1T > T\ D,

1: b NI L TEDAMENA 2,
2A 1t MIX LTRSS ERAMEDRH D,
2B : b NI L TENDAMEDRE LS LILZ,
3: b MIHTDENAMICONTIIFETE 20,
4: b M LTRD SEBAMED R,
IPCS : International Programme on Chemical Safety (B3 (b5 22 M5t 1H)

WHO. ILO, UNEP DOIL[FH3E T, b WHEIT L D EFRIETE 2 R < Te o ik 2 E o
LZAMICET 2 IES R 2 R &0, REREZ T 47 V7 (EHC) | BB L FWE 24
P — R (ICSC) %Z2FITLTW5D, £72, TV & 2l DIREICHSE | LEME D fERA
FMEDOGHE IOV TEERRHRF Z 137> T D,

IRIS : Integrated Risk Information System



KEBRBERET (US. EPA) (IZLD | ALEMEO ) X7 5l ) 2 7 EBICHIHT 5 2 & &
HiL U CERR SN TV AL SFEME DT — 2 _R— 2L AT A, \LSFWEICL D F~DREY
BICBT 215 (BMEREMRM, FEAMEREE) 23l %~ DIFWE Z L IE STV D,

JECFA : FAO/WHO Joint Expert Committee on Food Additives (FAO/WHO &[R4 i i I B H 52 43 55)

FAO & WHO (T &V BE S L2 B AR S O L VRIS 21T © EEREEEE, 45 EOAINY)
BUEIZBIT 2 HEME R O FE B2 0 BENC K o THERE S 2B D2 25 O R
ZEHME L., — HEEGFAE (ADD) ZRELTEY, DEMEIX, WHO 727 =1L AR—hv
J—=X& L THEARINTND,

JMPR : JOINT FAO/WHO Meeting on Pesticides Residues (FAO/WHO 4 [R5 54 2 3 235

WHO & FAO 233k[F LT 1963 4R IR B L 72 #kBE, RO AT & 2 A ~DFRIZ OV T
F19°% FAO Panel & EFEOFEMERIZ OV TRHETT 5 WHO Expert Group 2> S &5, FAO
Panel T, )72 FREFIFIIAE > THR R HUR &2 iR/ NRAW 25 S I IR 32 L~
& LTI KPR AL HE A 5% E L, WHO Expert Group &, #MERET — & |2 S\ TS ADI
IZOWTHEBREITo TN D, IARFRREEIL, RERESIKZE B S OmE 4R TIEER A &AL
&7 ADNIAETLEFHMAZED HBEOSE L Ihd,

LCso : Lethal Concentration 50 (%t B e )
11E o022 GARE LR D 4 R[] T LB O EBREM) O 50% 2 5L SH 5 & RSN HIRE,
LCLo : Lethal Concentration Lowest (fz/NEEiR )

FEDORZRBRFH TOWMAIZL Y b b EITEMW 2 BOE S 7 BEREOR/ME, BIE L 72
EMED R TOE/NOEFEEE (Lowest Published Lethal Concentration) D EBRICHWWSNLE Z & %
o5,

LDso : Lethal Dose 50 (4% st &)
LIEIDHFE T LHEOFEREN D 50% 2 TCSED L TRINLIKEE,
LDLo : Lethal Dose Lowest (/B &)
b b I3 EY) & BOE S BT WA GRS ORI IC X DGR OR/ME, BIE L7l EO
HCOR/NDOESEE (Lowest Published Lethal Dose) DEMICHWOND Z L8 H D,
LOAEL : Lowest Observed Adverse Effect Level (f/NigE=)
MR WTHEREENE O bR DR &,
LOEL : Lowest Observed Effect Level (f/NZ2E&:)

BOMEREE BV 9, BERBRICBW T DO ENED SN RIKO#TE R, HEOH

CITAE, BENF 250 T, —MICIL LOAEL IZE LW ZN LV IRWETH 5,
MOE : Margin of Exposure

A DOR&FEREDE O NOAELIZH LT ENLTHENL TV 2702 R 4750 T NOAEL /25 712
FOEHTL, ZOEBRENVZELRE~DORHMNRH DLWV ZEERLTWD, 2B, B
FEBROFERD B RO B LTz NOAEL DHAITIE, NOAEL /B & 1012 LV BT %,

NCI : National Cancer Institute CK[E[E 728 AHFZERT)

KE RS (DHHS : Department of Health and Human Services) (ZATE T 2B T, 23 A DJFRIA
ETBE, W MEBIOPABREO I ) T— 3 VEEGEL TV,

NIOSH : National Institute for Occupational Safety and Health ([ 3755 )22 2 & A=W 72 FIT)



T B BRI E 2B < 7o OB E 217 5 KEREEE ER THhE Rt 2 —IZTR T
LR, K9 15 05 DAL 2 E O FRtERE 8 & ILEL L 7= RTECS 7 — # ~X— A (Registry of Toxic Effects
of Chemical Substances) % s T\ 5,

NOAEL : No Observed Adverse Effect Level ({4 5)

ERIEHE, RRAFEEH LV, EREFEEEERT LD D, MERIORGHE
B2 HOZEERRICB W THERENBE SN R Do T REDORBERDZ L ThHhDH, ZOfH
(LR BRSO AR U T, ADIRTDI 2RO DZ LD 5,

NOEL : No Observed Effect Level (5% &)

FERBRICB W TRENRD bRV ikEmDORE R, BEOPIIIAE, BEWM 2300
T, —MIZIZ NOAEL IZ: LW Z N LV IRWETH 5,

NTP : National Toxicology Program CKEEZFEET v 7T A)

KEREEAEE (DHHS) (XY 1978 FRICER{E S /o3, KEDOKATHREm L T D1k
FME OB £ O, BRAMME DO, RREIT-> T\ 5, NTP 28%ITL TV D%
BAMFEBROT — 213, FRBEEOLEZHNE LI D TH D,

PEC : Predicted Environmental Concentration (- JHIBR 5% 1 )

TR ENLERETOCFHEIREZET, FT =2 2 RITRDTNDHR, T—F2 03D
Ga T A E RN B EDHEET D, AERRY X 73X, 2@ PEC & PNEC Z kit L T
179,

PMR : Proportional Mortality Ratio (4FE4EKISET b)

—EDEMZIBNT, FFERRIC L 2B CHOEG A, BHEADIZBT 5 UREIC X
LR OEIE TR L TR L A1,

PNEC : Predicted No Effect Concentration (I 5228 )

KAEEM~DOEENRNIZNE TR ESNHRELTRT., BRETOREMFE~DRELIRZ D

Z LR REBAEMTE O FIRE NS AT~ BEZHE LIETH D,

SIDS : Screening Information DataSet (#J¥iFElT— % & > K)

OECD MEE DWW A 1 o [E TOFM A& 1,000 b o &t 2 2 B L FWEIZ DN T,
LM ZAT 5 7o DI MBI/ NROT — % & > MZOWTIEREZIE L, ZOFERB K
LTWAEEITITRBR AT o 72 LT, BEAY~OFE, © h~OREFEFEEIZ OV TOHIMIEE
iz MEENRSHLTELEH TN D,

SIR : Standardized Incident Ratio (FZ¥E{L ik k)

B DRFEDIRI FICH D GEM DML L . TOEMPRERDLG 1> TVDHIEEAD &
M URBEBRREZATD EE LIZE S I SN D RBE L DL,

& D I KT GAR R CRIZE S o IR EL
(BEYEN O Ol R B x P SRR ORI 1) DfRFn

SMR : Standardized Mortality Ratio (tZ¥E{L3E 1= k)

KB T DB T E | HREFDOFEMHIECEPIEEAN DTN L E LW ERE
Lo TS NAETH E DL,

KGR O BIZZFE T EL
(BEYEN O DB BIFE L 5 x (PG O FERIA 1) OfRFn

TCLo : Toxic Concentration Lowest (Fz/)NFH R )

E N ELITEWICHEEREZ SR SR AICL D RBIRED O b ORk/IME,

SIR =

SMR =




TDI : Tolerable Daily Intake (ifif%s 1 HE &)
RSB OBLEN G, B PO —AEERIL THRENHRW B ESND, 1 YD KE
1kg Y470 OB,
TDLo : Toxic Dose Lowest (F/»/ 5 &
b N FEIXERIBICHEIEIR A I 2 ST WA ZRBE LS ORIKIC K D5 8O F/IME,
TLV : Threshold Limit Value ({F3£BREEFFA B
FEAETRTOEEENEAKRVIKLEZ L CH, AEREEZENEN VW EEX LN
DAEFWE OKTIREIZ DN TD ACGIH 1T X D EVEE, PEERORER, b FEmic Lo
B - BFSESE ORI H FTREZR B HRICIE STV D, TRHEROBE L EIIWEIC L > TER D20,
TLV O D Y E 72 TLV IXZERE S fERRE DM DT> & 0 Lo TIZen L,
FEEOM XN 2R T H ey, TLV ZRFINEFY) (TWA) S TRand,
TWA : Time Weighted Average (F#fiNeE F-#))
WHEO 1A 8FH, IH 40 e 57 18) 0 IR i B P40
WHO : World Health Organization (i 5 {f:fat )
RO NRGEADF LR, ARG R, BREMESE 20 F> T2 EEHEE, T~ To
N & DSAREZR e DR K YEICRIET 5 2 &) 2 BRIZHEIT T\ 5,

(2) A&
TR AR MEHK
AREY A7 RHIICB W T, BRONTZRERT — 2 D DAL E O PRI AR E (PNEC) %K
D HTZDITHW DRI T, B ORI ZE, SrEREE & B EEEEOE W ERAEY DD B
B ~DOFEMEEOIMFEEZBE L TRESNLTND,
in vitro, invivo
invitro %, ALHZ2R#m BN TITOL 2 EW PR OB L TEDN 2 SHE T, TRBRE N
EEWT 5, 2L O%A. AMEERO —MERBRENICEB N TIThE 2 Z 2T, —J. in
vivo 1, X TSRS 2 WITAERNIZEN LTV DIREEZETRET,  T4HEEN) ZER L,
X5 & T D AR OREC UG N E RN THREL S A REZ R T, 72 & 20X, Ol OULHE 2
AN T Z AU invivo, FRERE N TIT AL TR invitro 1281 DHERERBLITH 5,
— H R & : daily exposure
t D1 HDOMEE, KEROERRELZZAZNI15mMS, 2L H 120009 L{E L., KEA
50kg EE LT=HED—HHTZVIRE Lkg H7- 0 OZFER (ug/kglday) %7517,
— %7k« general toxicity
ST, EaMEEME (ERMENE) | BMEEE E LT, —KEEEE S, ZbIE
FHEFOERIZEB N T, o bR DT, LEWE OGN Z N % 72 O FEffE & f2 it
T2,
—ARKEHYIWT - single-strand breaks
ZARSIDNAIZRBWT, WD 5 b—2DEHD ARG A N A - TV DA, WEHITAVTE] Y B
STV VR U VIREE,
AR 7-Z29RZ5 5L+ gene mutation



DNA i FL e, K&, AR EICL Y B—Bs T E 72 TREE s 1 O ARSI AR U
TEARZRZ(LD Z &,
x5 He © gene conversion
EIEESEREN Y AOS T AVA =L A S (LT X i= e IS *HI:VOE DNA EeH| (RESZEAR 1 & D VMTIER L
BAST) HIOBIAE RO LA Z2ME R Z 2179 2
AR HL % : genetic recombination
2Ol FOIEIZE LT, BB FRNERZR D WEOBEWEI AR R EITL Y 1 SOERIZ
FFHIAENTZEE WTHROBICH RO 728 LW T O AT & o T2 TR ERE
RICEOTICELDZ L, bbb, F—REaE EICH HBIETOMAE NI L - THHHix
SYARSETE I ARDN
EAREEME, BisFatE GBIz 55 ME)  : genetic toxicity, genotoxicity
L P E IR ER OBARHBRR ISR 25 E T, PR REME, 0 - K& - BiES
FEDOYARET K OEIL FIRERICERT 2, BIsWEICHT 53 ORI TH Y . DNA £
TV, SRR EFE R, REAKREEHEREELUET D,
hprt & 1= FEA7 : hprt locus
ERFH T RRAT )R NEBEEFE LS 2 — R 586 AL, XYk EiZdh 2, hprt
R TORBAERIL, 6 —F AT 7 =BG A TR E L TRSISRITEX D Enn, BRE
BHEORETE L L THO LN TV D,
J% % . epidemiology
tE hOEMERNGE LT, b FOBEBLOZOREORKNEZ, KRN, BEEOKmNDE
RSB RT 50T, EE 250t hOEFEEZXRICL T, EICEHRO TR
BT 2,
T — L AFRER © Ames test
BIRHEMERBRO—2THY . B. N. Ames 3B L7 X A I F 7 AW & W TEIRERER %
BT 2B R AL E OB EFEORE  NAFEED R 7 ) —=2 7L LTS Vs 5,
HE k& L © base (pair) substitution
DNA " DFRfE DB MU O HAHCE R S D Z &, ZHIZE Y DNAG T & L TORRE
WCEAEMAET D,
JEVEVE - sensitization
TR ATREL, TUVAX—ZEZSELMEDOZ L, TLAXT—FREL N,
LMEFEME | acute toxicity
@J%&)éb\it ML S BT S5 % BRI 3 5 > 2 VR P (1 B L) (ISR A S D W) T
ARG L2358 1C R 5-BME#Z D 1~2 BEUNICBLN 2 30, SrEaEiEiR X, ko
FEFH, FREE, ﬁmﬁ%&ﬁhﬁ\ FEEOREELIEL LT, FRaCBtar BT 2, atkEto
AR EMIEIE & LTI LDsy CEREBER) 23d 5,
r—A 2 ha—/ LIS : case control study
BERTHIFIED Z & T, IR ET2HEREZ b OANDREL | EOERE A b 7272V E Bl 72 %f
FRHE & 2 W BRI P ge ik, B LIFBE TN I OWT, SO BIEN EORETH
LINEHRT D2 LIk o T 2 DRI & MR & OB Z RETT 5, LR EB Y r— A (W
FERRELTWDHEE) Larbr— GHR) ORFFZREL T, BEORL S 5 EBRE1 1B



THRREFEL, TOMEELRFT 5D Th D, BONTREHINIZHIZENT 2 5 D TEREER
AT T D D, RERBIIEH & L TEIMBALOMERFL THD, LInLERL, 7r—2A
L ay e — LD OEBZITITEIERNCZEL K DAL T AREE L 15BN ROFIRNE S
TRWGEND IR 72,
=78 — N4 : cohort study
P FTE T ED—2, FIRFBAICEEL TV D EB X LN T OFHEE L < I32TED
FEIE SRR T & Z4EMZ2 —EHMBIZ L, T OO BEAMEEZMHK 7O ES L <138
5 OFEERNC L9~ 5 J7ik,
A7 FEPE - teratogenicity
LS S AR LT, e R 25 & 2 31,
HR A s - cell transformation
BRI SR . 7 A VA AL T2 B X o TEDIBRESCHEREZ 1 2. TR A
OHEEMZ D Z L,
AU R © cytogenetics
PaROECIEEE, RARICHEET BB TOTE E RERIR &, MR 2R M 5
BEBHRERA LU LD ET2BEFO—08, BEEMERERO T T in vitro,  in vivo YLk
BB, B, K OMEMESERER: ST R & JIdh v g,
Ttk Y a7y R 284 - sister chromatid exchange, SCE
TR G R DE i 72 28 (2 ROGR G RO TR UEf i AR EDh 52 L) o =
NEFH L CEfmatt 22 51035 5, SCE 1 Ye o RO RS R L IZR R DR TH D,
fi5 EAE R © host-mediated assay
5 FEMW DO MERENICIEM 2 TEA LTI, B E 2 %&b L, B L 7238 D 525878 5
BAEE A5 Z LT k0 WL O 028 B3 & 7T - 5 3R,
/M : micronucleus
LR ORISR F 72130 FEEE OBEGIC L0 | Ml R % ICHIRE IR Y % S et
KW & D WIE I~BARO Y RIZ R T 2 /NS e, /IMEDEF & T 2 3R & /MR
EWVWD T o O RS D WITRM M OBHIEARZBIZE LT, /IMEZ AT 2 IR MERD HIBL
BHEE XV | R E O YRR R EZ D,
W EE - numerical aberration
YR OO — D> TYERDOE DL 26T, BEERFITIZEEM: (aneuploidy) &%
#PE (polyploidy) 7238 0 | B IXYLORDOED I~FORBEIME 7213835 DT, HBHE TS
BAREEARL (n) PEEE T 284205,
Aw—7"7 5 27 % — : slope factor
RE 1kg 720 1mg DILFEWE %, mH, FJEICD > TROBE L7256 OREFES A
A7 HETE N,
N A DIETRIFE R =21 —F7 7 7 % —(mglkg/day) X #% 1 5% £ (mg/kg/day)
AEFH - R84 EEME - reproductive and developmental toxicity
LB OBRBEER AN EGE « FEAEDOWRBICAFE RS2 5 & Z3HE, Bt o in
R4S EYE  (reproductive toxicity) . AR Z iz x5 & 384 FME (developmental toxicity) C
D, MBEILLDWTIMIEE I L > TENEIEERN Z L2 D7 —RITITATEFEMEITZ G 6E



DFEE ., FEAEFIEIT IO &2, HAEZR T, ERDIEICE D FAEDMNI DR
BNCER LT AEEE (RMIET, BEEN, PRERRE, MiERY) 2ol FHELE
#IND,
L2 BepEE 7 /L : linearized multistage model
R EDITIIZEMED AT v IR T 5 2 L 2ZEBIZANTIFET L THY | FE
2t FIBREESND L O RIKREIZRE W T, SROEBITER LGD 2 &I122 572D, HED
1R (BJE) THERELZLICRD, ZOETMIBWTHEBROMBEE 197 (—RIZ 95%(E1H
XM EMRIE) ZRNPAMEDBREOIEREE L, An—777 74— LIS,
p(D) =1-exp{-q, -q,D-q,D* =+ q,D*} ,q; >0
p(D) : HEDIZHBITHAEEDHNAE D : AR
MHEPMENG S ORI BT 7 Ll
p(D)=q" xD
Yuto RELE  chromosomal aberration
Qetafkodi s L I RBICE LA S -G A 5 Y RS AR E 31 DNA &R (S
B THEEEDE,
FH A HRJEE : reciprocal translocation
Ye KR ELH O O YL ARIAZHR D —>, 2 ROYLARIZAE U 7= Ui O F A AZHA DSk FRAY
2. TRODBEFIRZ R - 7280y LRV & OIICZRBPT ORI D THY . 2 ODx
JEJLARDIERL S 41D
AR ZESRZ8 5L« somatic mutation
AT LA ORI 2 U 2 288 5, M D2 A ARIZIRS B S- LT %,
RFHNEPE(L - metabolic activation
AR 28 B (promutagen) S S CIEE R 12 L 0 BRIFICER SN D Z &, @%, invitro B5
RISV TR, RBNEMRE LT, 7y MFBOAREY X — o S9 #isy (9000Xg, 10
Sy DL ETE) L AERER DAL SOmix Z VD,
Wik A4 : cross-sectional study
P2 PRI HED—2, & D —ki il CTORGK F DFAAERDL & K7 E DFIR DA i IRt OB
ZRA L, LR T & & O o BEENE 2 fe b 5 71k,
PR FENE © delayed toxicity
LB 2 AR R 54% . & 5 RRIORBERICHENDE/, Bl 21X ALFWEOREN A
TERRCERMEOMREER BT b D,
PEMEL MRS ZSRZE B+ sex-linked recessive lethal mutation
X YLBARITHE & 2 B DI ZRIRIE
p53 157 : p53 gene
DS APIHBIR T D — 2, BAG T OMEE S U7z & X112 pb3 MR 1- 23755 X 4u, DNA OIS IR
AR R 245 (R X 2 pl BB 7B L OV A b — v AEHEK T Bax Z RIS W5,
HIFZESRZEHL « reverse mutation
EHREZEZ L TWDHHIfEN, & &DORBMICRED K5 7RRER, Tkt L TRAIDZER
75 B % miitE 24 IR B (forward mutation) & X .55,
AEH DNA &% : unscheduled DNA synthesis (UDS)



BEREAYOM T, MiaEHo S (DNA A Ed) (2074 DNA OERMPEE 5720, K
ERIALFWEZINA 7 & & MREIORIIC DNA SRDNEE Z > T D & A 7L Y
HDNAICHIGZ G217, HEOREEENETL TSI LD LEZL T LNTE S,

7 L — A7 ko frameshift (mutation)

DNA 73 1-H1Z 1 F£721% 3n =1 O BH A, b LUIRRTEHZ &, TOfER, £
DEMLLAEED = R ATH LOWHAE DRI D (AR LI13T I BRI D 72 - o T F F3fE
Y QTR

8% FEME « chronic toxicity

EWIM oMk (REEE) ICXsl&iR ahsEt BEERiix, 3 AU EDoE
MEIZDlz > TREHR G LT, PERERESI SR THEE ZOKBEZHGNIL, 207
WMEZERT 258 0XEEEZHET L 2 &2 BT, KA TFHIREITERE - B
PEREDIMASE, SN TV AREDIZEALLEEIT, B, 37 A2WL 67 AUINO D%
farEmErE, & VIR MR & Wbl b,

EMEESERRER : Dominant lethal test

LV OB AT 2 invivo iRBRD—>, —fRICHE~ 7 AW E 2 &5 L,
JLPRIE & ARG D, I SR S HED ATEARRG ORE AR ~FE ) IR EREENET D L, IR
DY C R OARERE LI ERZTOT, ZNERIEL T 5, F7o, B HTOR A& O
R R e R BE D E L D & | RO TR L TR FBOBD 2 272 L, RNitd 5
WIEIARSAGIRA NS 2,

2=vw h U A7 : unitrisk

KRG 1 ug/m® OALEWEIC, AEPEICDT > TRARSE L= & X OmRIFERA Y 2 27 HEEH,
IRE. BOEIKH 1 pg/l DAL & AR E, OB L 72 & X OBEIRESA Y A 7 HEEEOSHE
bR

NADBFIFEER=2= kU 27 (ug/m’) "X T A% & (ug/im’)
lac I SE{=FFEAL : lac T locus

KIBEDOBAETFDO—>2>THY, Fue—4— I —F—fHlO LFRANCALET D, lac Y
Ty —HERK (FoR0E) a—FT5, ZRLUE lacl B2 86T LHNICY T A
WCEHAL (PR ==y v R) | BRFMEOSH 50T ME L RBESEDL L BRERD
&R (lac I s FHEAL) 36 LIZR Y SSREROBE GHRET 5 2 L8 TE 5,

ras i#{s 1 : ras gene

ras Bin 113, BT o T —BNnoE~OT 7 Iz ik L, MldOEIES O
RO 7T ER (rasEH) 22— F T 28I THhoH, ZORIRTFHELE L TR
PER ras AR - & 72 B & | ZBEALEIR 1 O FEEM DI HIRL O ¥EFER /6 2 B & A g g & fHE L
TRARELRET D,

) &EEH
JHEFHEF-(2001) : PRTR « MSDS b B Dtk 7 o 7 LRI, (b7 T2 0 it

IPCS i, BEIR A « AE: il - &R 9% AR (2001) « A2 E OREFE D X 7 5Ff. AL
[ENT SRR AFZEAT (1997)  LFHE DY A7 T A A 2 b —BUR & RES —, SRERERAL



||

BRET - AR mELZ B S R (1998) : BREE - LA

ARG fF (1985) : BREEAAFM, HUEERIA.

IS W (1998) A b Ft 55 3, WAtk FRIA.

J\ERE— 6 fR (1996) : BP9l 55 AW, SR EE.

AARFBER P (1993) @ h¥ v an v —HEE. FKERHAL

AARFMER 2w (1995) : BmA T O L EEE 1, AAER TS W, FERFRL

BV #l fw (1997) : BIEDOZ MG T — # 4 1997 SGTh, W= - 7 A « o —.

~ 7 m— b VRFERAN R KR ILREZ B SR (1996) - BHAHINHEERERL 55 3, A FI T30

.
RAZHS fi (1998) : F{L2ERFSL 55 SR, ‘el ENE.
B.Alberts, D.Bray, J.Lewis, M.Raff, K.Roberts, J.D.Watson 2. HAf 7 « BRILBKIAE T « WAJFGE— BEAR
(1995) : MO FEM T F 3, BE

ATy = UEFERKELE 4 ik CD-ROM (1997) : A U1V B = —ft.,

—WHET - BRARZTE FR(1998) : [XIFH 43 T HE T 2 iR, HHAME AL

D.M.Kammen and D.M.Hassenzahl 3, .2 & & « RAaZEnRK « BrIAEETS #E 5R (2002) : (b5 — 7 — b,
YalV U= T 2T T — 7 K,

T HHE(1993) ¢ TR TIERBLO A B = X LI EIE.

R.V.Kolluru, S.M.Bartell, R.M.Pitbalado and R.S.Stricoff 2, *F-A AR - A =HF - FHE& - HAE = -
FAMER] - B - fEH - BB - & HEARE FRIR1998) : U A7 TR A AL I
Y RT w7 IE

gL - EEAST - e HE (1995) - EfmEERBRAREE, A =T ¢ X ML

John, M.Last i, HASEEF225R(2000) : #7EEi 235 3. () AARAREAEWE.

BIRGETS « FHERRR #W(1995) : EEAEHTEH N KTy 7 dIREL.

http://cerhr.niehs.nih.gov/aboutCERHR/index.html

AR, (b5 TS H AL

k=it

{

http://ntp-server.niehs.nih.gov/default.html
http://www.env.go.jp/chemi/prtr/2/setsumei2.html
http://61.204.48.89/jciadb/dbmenu.html
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2. EEME (NOAEL) FOMRE L UVFALDOIE

(1) &M (NOAEL) % L iX, NOAEL (NOEL) 75, F721ZLOAEL (LOEL) #10TKRL T
24 L7-NOAEL (NOEL) 720, WeHHIEDH AT > TROTEMEEZ D,

(2) EFEMERE (NOAEL) %X, b MOFEESFIZOWTOHoRMia R, iHT52 L
DEE LU,

(3) EFHMEE (NOAEL) &4 ET HIC4 7=~ T, b MIBITA2HELOEERE) S5 D
NIESRRRMAZZR L TOWDR, ZhODFROE, EIIMEICE > TRESER-oTWH
Do 1€~ T, HEME®E (NOAEL) FEORE A, A FEWE M ORI 72 3 MR L O iz
WD ZEIZOWTITEELZET D, 7o, AEMWEE~OBEZMEIIENFICRRL0T,
mPEfE (NOAEL) FELUTDOEETH-TH, ML FOMEFERT O, H D5 WITHT
IR EFE ORELZIETERWEAELH D,

(4) MR (NOAEL) FIXZELBREHET 2 ETOBBEIEDOHLZTHY, & ML
DOREFERE R LNIZ5GE, EHERE (NOAEL) %2Mix -2t 0AizrEHBHE LT, £
O L DA LT L Tl e, k-2 oiic, EHME (NOAEL) 4%l
ZTCWRNWZ EDHRZEHRE LT, TOWEIZ X D@EEFEEETIIZRWEHE L T b,

(5) EFHMER (NOAEL) %, AEWER I OMEMREICET 2 ion, HHOLEM, #
eI E O HEIZS CCHET - BT 560 ET 5,
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3. EYE—E

F4 mna - B4 M-B4% EWEE

Aedes aegypti Ry BEA T A F xaalii

AF¥ap Iz H—
Ambystoma mexicanum (BT —/"—=—rN  RTTH T a AR ZOfh

—)
Americamysis bahia 7 IF AR
Anabaena TR TE Nostocaceae EEE (EEveA)
Anabaena flosaquae TR T g Nostocaceae EEE (EEveA)
Anacystis aeruginosa satay s AR B (B
Anodonta cygnea RTIAJE A TAF Z Dt
Aplexa hypnorum RENE X)X TA T AO~FTAFR xa 2l
Artemia salina TNAVTIT R RURTEH A
Asellus aquaticus NEWAZS %A
Asellus intermedius NEWAZS %A
Atherinops affinis A==y G & pit|
Austrolorbis glabratus Z ol (& HH)
Brachionus calyciflorus YART LY YR LV Z Dt
Brachionus rubens THYRT WY YR LV Z Dt
Brachydanio rerio YII77 4 aAF gkl
Bufo woodhousei fowleri b ¥ /L& b ¥ 7T LR xaalii
Carassius auratus 7F (Fr¥a) aA B pEsE |
Ceriodaphnia dubia =kxa¥Ivra VAR AR
Chironomus riparius 22 R 22 DAl
Chironomus tentans A I 22 xaalii
Chironomus thummi A I 22 xaaliid
Chlamydomonas B B

77 FEFRE 77 FEFZF AR (Reseds)
angulosa
Chlamydomonas B B

. . 77 KETRE 77X REFRF W (hksedn)

reinhardtii
Chlorella pyrenoidosa sa IR FA T ATF AR B (Fs)
Cladophora glomerata AT A TR B (Fs)
Cloeon dipterum PRV =) aBrua vk xa 2l
Colpidium campylum Z o (ME )
Corbicula fluminea AA TPV U Z Dt
Corixa punctata ~VEAVE AL H xaaliid
Crangon crangon TEYY g TEYy 3 A
Crangon septemspinosa TEYY g TEYy 3 A
Crassostrea virginica W= =T % 71 % xa 2l

- 12 -




FH mna - B4 M-B4% EWEE
Culex pipiens T AT A F xaalii
Cymatogaster aggregata > ¥ A F—/3—F v Z AR gt
Cyprinodon variegatus V=T ANy R — X7V RUF A
Cyprinus carpio oA aAF gt
Danio rerio ¥II77 4y va aAF Pt |
Daphnia cucullata IVag Vv aR g
Daphnia magna FFIVa VAR g
Daphnia pulex V= VAR g
Dugesia dorotocephala = R N 7757 VTH xa 2l
Dugesia japonica FITVA LY 7757 VTH xa 2l
Dugesia lugubris E I 4T RLTE 7757 VTH xa 2l
Dugesia tigrina E I 4T RLTE 7757 VTH xa 2l
Echinogammarus tibaldii R (Imfin)
Enteromorpha intestinalis R > 74 /Y T AV E B (Fst)
. ZOM (I KU A
Entosiphon sulcatum TV T VR Paranemataceae ‘
)
Erpobdella octoculata FIA4vEN A ENF Z Ofth (BRI E)
Fundulus heteroclitus ~IFas XX H pit|
) —wyRyIaxzt LHE
Gammarus fasciatus I ax R FH AR
=
) —wyRyIaxzt LHE
Gammarus minus I ax R FH AR
=
Gammarus ZyRraaxt Ld
g ax e F i8R
pseudolimnaeus e
—yRyIaxzt LHE
Gammarus pulex IJax b 38R
=
Goniobasis livescens 71U =FF Z Dt
o EANE T I LY i . e .
Gymnodinium breve X . XL/ T4 =0 LF BESE (I 6 BeE)
(FLr/T7=02L) &
Helisoma trivolvis TAV e IT~FTA eI~FTAH xa 2l
Hyalella azteca Uil %A
Hydra oligactis =N v FIE Z Ot (PERGEN)
Ischnura elegans ~r vavA bbhrAR AR RURE xa 2l
Lemna gibba ARTF W X7 YR (FhAEH) ZOMf
Lemna minor ay ks UX YR (A EH) EOfh
Lepomis macrochirus TI—F )L HrT7 4 vvaf f02H
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FH mna - B4 B-BH4 EWEE
_ _ Y hAIFIIRL L
Lumbriculus variegatus Fa ¥ I XF < DO
I J&
i A=y NE )T TIH o
Lymnaea stagnalis y ST THAF < Dfth,
o ) Ao R—DF—H— i i \
Menidia beryllina ) (NS S=2 VA% A
JVoS—=HA K
. . ThTUT 4w T ) i )
Menidia menidia ) [N R = VA s
N—=HA
. . . _ . B (e (7
Microcystis aeruginosa 7 BX AT 1 AJg suatay s A 2 )
|
. . . _ . B (e (7
Microcystis aeruginosa I/ uFRT 4 AR suatay s A 2 )
Moina macrocopa g~vIVra RV F s
Mya arenaria FA 7 TTA FA ) TAF Z Dt
Mysidopsis bahia IV Rval o 7 IF AR
Mytilus edulis ATHXATA A TAF il
Navicula pelliculosa TFHETA TR TFIHBTA Y U B ()
Nemoura cinerea FFTHUT TR FF IO TR Z Dt
] o FIIARYaIPr VaIdra (s F
Nitocra spinipes FRIA
g 7 A) H
Oncorhynchus _ .
77 k<A VAR s
gorbuscha
Oncorhynchus mykiss =V A F TR gkl
Ophryotrocha diadema JUag Y AR eSS xaalii
Ophryotrocha labronica JVadg v AR eSS xaalii
Oryzias latipes A K] AL T FE Pt |
Palaemonetes pugio T eE AR
Palaemonetes kadiakensis TR AR
Paratanytarsus .
_ R A= R 7) 22 Y B < DA,
parthenogenetic
Penaeus setiferus
. ) MRS AT} 7 v~z R FH 2
(Litopenaeus setiferus)
Physa sp. Yh~xTA LFEE Y ~X AR O
Physa heterostropha T h~x¥IA LR T h =X A F xa 2l
Pimephales promelas Trv b~y RI/—  aAF gt
Pleuronectes vetulus ) )
AXY ZAH LA 7 AR e
(Parophrys vetulus )
Poecilia reticulata 7 E— Vi e A
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F4 mna - B4 M-B4% EWEE
Pseudokirchneriella » »
: B (FReBel)
subcapitata
Rana catesbeiana A T VR Z Dt
Rana palustris T H TV T = VR Z Dt
Rana pipiens ¥Hvavizn T AT VR Z DAt
Scenedesmus . ‘
. A HER A 71 ZEF W (Fkieis)
guadricauda
Scenedesmus abundans A ZE)E A T 2R B (Fs)
Scenedesmus quadricauda 1 7 ¥ EJ& A T 2R B (Fs)
Scenedesmus subspicatus 1 7 ¥ EJ&E A T 2R B (Fs)
Sciaenops ocellatus v A TF A
Skeletonema costatum AL bR R BT UFT TR B (HE)
Spirostomum ambiguum AERRA M A S == B2 VA Z Ot A Eh4)
Streptocephalus . . ;
_ iy S o 2 AR
proboscideus
Strongylocentrotus FHLTY XY=L .
L FANT T =F Z DAl
droebachiensis e
Tanytarsus dissimilis e aRY g AU E Z Dt
Tegula funebralis NF=X T RITA =vF U XA R DAl
Tetrahymena pyriformis TR XT)R X LVH Z DAt
Tetrahymena thermophila 7 F 7 & X T )& NN = Z DAt
Tubificidae A4 FIIXF Z Dt
Xenopus laevis T7UAY AN T BN (U HTL) B 20O
Xiphophorus helleri Ly RY—FR7F— 75 R Pt |

SEEH
HAfAF =W (1981)

SYRADENE, ALFERE.
DM BMWRRO O R, JERRAH
DT EAEM N (1)

WH= (1976)

] L - PN - WHTEZ8) (1965)

o AARRESA ORI, =%
e B3 - ABIRE - MRz - BEANETS - JEEE - RS - (L& (1975)  : AEMR

()

(%) . Jbkss.

Tsur S.A. (1999) : ELSEVIER’ S DICTIONARY OF THE GENERA OF LIFE, ELSEVIER.

VAT ZHR#RE (1995)

c AARMEFEINE D, fREtL

http://eidweb.yz.yamagata-u.ac.jp/mogamigawa/fish/list.html

http://isweb37.infoseek.co.jp/school/cyclot/bunrui.htm

http://mac2031.fujimi.hosei.ac.jp/taxonomy/

http://plantsdatabase.com/latin/
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http://tokyo.cool.ne.jp/radon/
http://www.bigai.ne.jp/pic_book/index.html
http://www.biology.ualberta.ca/jackson.hp/IWR/Taxa/
http://www.erc.pref.fukui.jp/gbank/insect/ins_list.html
http://www.esg.montana.edu/dlg/aim/
http://www.inhs.uiuc.edu/cbd/
http://www.kasumigaura.go.jp/
http://www.lib.kobe-u.ac.jp/products/algae/
http://www.odonata.jp/odonbase/db_list.htm
http://www.sainet.or.jp/~k-naka/lab.html
http://www.sainet.or.jp/~k-naka/mlejs.html

http://www.sms.si.edu/IRLSpec/animals.htm
http://wwwb.justnet.ne.jp/~ssn/uwakai/classification/classification.htm
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