(1)

ACGIH American Conference of Governmental Industrial Hygienists, Inc.

TLV Threshold Limit Value

ADI  Acceptable Daily Intake 1
1

1 kg

AQUIRE AQUatic toxicity Information Retrieval (http://www.epa.gov/ecotox/)
(U.S. EPA)
1970
2001 10 31 7,964
17,717 AQUIRE ( ) PHYTOTOX ( ) TERRETOX (
ECOTOX

ATSDR Agency for Toxic Substances and Disease Registry

BMD, BMC Benchmark Dose (BMD) , Concentration (BMC)

CERHR Center for The Evaluation of Risks to Human Reproduction (
NIEHS National Institute of Environmental Health Science
1998 NTP(National Toxicology Program)

CICAD Concise International Chemical Assessment Document
IPCS

DFG Deutsche Forschungsgemeinschaft



ECs; Median Effective Concentration
50

EHC Environmental Health Criteria WHO

UNEP ILO WHO

IPCS

WHO IPCS

EPI Exposure/Potency Index
Environment Canada Health Canada
Substance List Assessment Report
5% TDos
TD05 TD0.05 TC05 TCO.OS

GDWQ Guideline of Drinking Water Quality WHO

WHO

HEAST EPA's Health Effects Assessment Summary Tables EPA
EPA 1990

IARC International Agency for Research on Cancer
WHO 1965

1

2A

2B

3

4

IPCS International Programme on Chemical Safety
WHO ILO UNEP
EHC
ICSC 21

IRIS Integrated Risk Information System

Priority

TCos



U.S. EPA

JECFA FAO/WHO Joint Expert Committee on Food Additives FAO/WHO

FAO WHO

ADI WHO

JMPR JOINT FAO/WHO Meeting on Pesticides Residues FAO/WHO
WHO FAO 1963
FAO Panel WHO Expert Group
Panel
WHO Expert Group

ADI

LCsy Lethal Concentration 50, Median Lethal Concentration

1 1 4 1 50

50
LCLo Lethal Concentration Lowest
Lowest Published Lethal Concentration

LDs, Lethal Dose 50

1 1 50

LDLo Lethal Dose Lowest

Lowest Published Lethal Dose

LOEC : Lowest Observed Effect Concentration ( )

LOAEL Lowest Observed Adverse Effect Level

LOEL Lowest Observed Effect Level

LOAEL

MATC Maximum Acceptable Toxicant Concentration
NOEC LOEC

FAO

ADI



MOE Margin of Exposure
NOAEL NOAEL

NOAEL NOAEL 10
NCI National Cancer Institute

DHHS Department of Health and Human Services
NIOSH National Institute for Occupational Safety and Health
15 RTECS Registry of Toxic

Effects of Chemical Substances
NOAEL No Observed Adverse Effect Level

ADI TDI
NOEC : No Observed Effect Concentration ( )
LOEC
NOEL No Observed Effect Level
NOAEL
NTP National Toxicology Program
DHHS 1978
NTP
PEC Predicted Environmental Concentration ( )
PEC PNEC
PMR Proportional Mortality Ratio
PNEC Predicted No Effect Concentration ( )
SIDS Screening Information DataSet
OECD 1 EU 1,000



SIR Standardized Incident Ratio

SIR =

SMR Standardized Mortality Ratio

SMR =

TCLo Toxic Concentration Lowest

TDI Tolerable Daily Intake 1

1 kg
TDLo Toxic Dose Lowest

TLV Threshold Limit Value
ACGIH
TLV TLV
TLV
TWA Time Weighted Average

1 8 40
WHO World Health Organization

(2)

invitro invivo

in vitro

vivo

in vivo

daily exposure

TWA

in vitro

PNEC



1 15m® 2L 2000 g
50 kg 1 kg pg/kg/day

general toxicity

single-strand breaks
DNA

gene mutation
DNA

gene conversion
DNA

genetic recombination

genetic toxicity, genotoxicity

DNA
( )
Brandes LJ et al. (1996) SimpleBox2.0
hprt hprt locus
X hprt
epidemiology
Ames test



B. N. Ames

base (pair) substitution
DNA DNA

sensitization

acute toxicity

LDsg

case control study

limit test

100mg/L

cohort study

teratogenicity

cell transformation

cytogenetics

in vitro  in vivo

sister chromatid exchange, SCE



SCE

host-mediated assay

micronucleus

numerical aberration

aneuploidy
polyploidy 1

n

slope factor

1kg 1mg
(mg/kg/day) "*x (mg/kg/day)
reproductive and developmental toxicity
reproductive toxicity developmental toxicity
linearized multistage model
q 95%
p(D) =1-exp{-q, -4, -q,D* ......q, D"} ,g; >0
p(D) D D
p(D)=q" xD
chromosomal aberration
DNA

reciprocal translocation



somatic mutation

metabolic activation

(promutagen)

S9mix
multimedia model

(multimedia environmental model)

Level Level
) Level Level
Level
cross-sectional study
delayed toxicity
sex-linked recessive lethal mutation
X
p53 p53 gene
p53
p21
reverse mutation
(forward mutation)
DNA unscheduled DNA synthesis (UDS)
S DNA
DNA
DNA

frame shift (mutation)

Mackay

Bax

DNA

9

Level

DNA

in vitro
9000x g 10

Level
OH



lac

ras

(3)

IPCS

DNA 1 3

I+
-

chronic toxicity

Dominant lethal test

in vivo
unit risk
1pg/m®
1 pg/L
(ug/m®) *x
lac locus
lac
lac
ras gene
ras
ras
ras
(2001) PRTR MSDS
, 2001
1997
1998
1985
1998
1996 4

10

(Hg/m°)

lac



1993
1995 1
1997 1997
1996 3

1998 5
B.Alberts, D.Bray, J.Lewis, M.Raff, K.Roberts, J.D.Watson
1995 ,
4 CD-ROM (1997)
(1998) 2
D.M.Kammen and D.M.Hassenzahl (2002)

(1993)
R.V.Kolluru, S.M.Bartell, R.M.Pitbalado and R.S.Stricoff
(1998)

1995 ,
John, M.Last (2000) 3
(1995)

Brandes Ll etal. (1996) SimpleBox 2.0: a nested multimedia fate model for evaluating the environmental fate

of chemicals, RIVM Report 719101029.
Donald Mackay (2001) Multimedia Environmental Models: The Fugacity Approach 2" Edition, Lewis

Publishers.
http://cerhr.niehs.nih.gov/about CERHR/index.html
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

(2003 ,
(2004)

(2003)

1121002 15 11 13 2
031121002
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(1)

@)

)

(4)

©)

NOAEL

NOAEL NOAEL NOEL

NOAEL NOEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL
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LOAEL LOEL 10

NOAEL



3. EYE—8

4 4 - B4 - BA% ERE
Acartia tonsa THNTFT R THNFTTER (AT HH) | HadE
Aedes aegypti Xy HAT~H 71 % < DAt
Aedes taeniorhynchus YT g 71 % < DA
Alburnus alburnus a4 F fa M
Amerlca.myswj bahlz? " e
(=Mysidopsis bahia)
Amphilochus likelike il 5 FE
Anabaena flos-aquae VRSN J ANy 7B (BEBH) B
Aplexa hypnorum RENE XY <RI A Vh~x AR CBH) saliiil
Artemia salina TIVTITE AR TEH S|
Australorbis glabratus v 7<% TAF CBH) Z OAth
Balanus balanoides 7 U RE Sk
Bufo marinus F A e XA b & 7 LE saoliih
Caenorhabditis elegans PosT 2 U < DAl
(KRR )
Callinectes sapidus TN—0TT U2 H=F Sk
Cancer magister R7IAUAFavi= AFavi=F Sk
Carassius auratus FoX g a4 F fa
Ceriodaphnia cf. dubia —kxaBIvralilg | IVa FE
Ceriodaphnia dubia —kxrav¥Ivoa TV FE
Chaetogammarus marinus g axbf S|
Chironomus riparius N7z % 22 Y F < DAl
Chlamydomonas angulosa 77 RESTRE 773 REST AR (hkieds) | #e 3
Chlamydomonas eugametos 77 REST AR 77 RESAR (i) | %
Chlorella pyrenoidosa Za=2"4"+ F—F ZAF AF} (FRiEE) He
Chlorella vulgaris 8= F—F AT ZAEL (FkEeFH) |
Colpidium colpoda AT LAVH (fER) < DA
Crinia insignifera WA T VE Z DAl
Culex pipiens T AT 71 % < DA
Culex quinquefasciatus FTIWE 715 Z DAl
Culex restuans IR 715 < DA
Cyclotella meneghiniana E/A=ad ! SAKSIAT AR O
(EEpes) B
Cyprinodon variegatus 7 U‘\/ FR fa
(hx¥v8)
Cyprinus carpio aA aAF A
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4 4 - B4 - BA% ERE
Danio rerio PT5 T 4y a ) %
(=Brachydanio rerio)
Daphnia magna FAI v a Ivaf Sk
Daphnia pulex IV a Ivaf Sk
Desmodesmus subspicatus | . R A AR, bR R AR () %
(IH44 Scenedesmus subspicatus )
Dunaliella tertiolecta ARl Ry U xI8 (RiEesm) | m M
Elasmopus pectinicrus gax v S|
Entosiphon sulcatum T TF VIR RXIx<E (2=U 7 UFH) | oM
Fundulus heteroclitus ~IFas Fundulidae (%4 ¥ H) fa
Fungia scutaria VA A= rrEA /ﬂ Z DA
(A =aH)
Gadus morhua ~ X7 2 78 fa
Gambusia affinis Yol e N 7Y R fa
Gammarus pulex daxtg Jax b FI8gH
Hyalella azteca gax i Sk
Hydra oligactis t N7J& v F7F < DA
Ictalurus punctatus TAY I F=w X F~XH fa
Idus idus melanotus a4 F M
Lemna gibba AR F 7 v X 7 R Z DAl
Lemna minor av ks v X 7 R < DA
Lepomis macrochirus TIL—F )L Yo7 yvvaf (AXFH) A
Leuciscus idus a1 F fa
Leuciscus idus melanotus a1 F fa
Libinia dubia 7 =F Sk
Litoria adelaidensis 7~ =R saoliih
Lymnaea stagnalis E/T AR BH) < DAl
Microcystis aeruginosa I/ BRXRT 4 AR yuaFay s AR (B | m
Moina macrocopa AwIIYra Ivaf Sk
Mulinia lateralis NATAFR (ZHH) Z DA
Mytilus edulis LT XA A ATAR (ZHE) < DA
Navicula pelliculosa FTEs T8 FTv s IR (EEEE) He
. . Vavra (R F
Nitocra spinipes SIARYaITra PR Ak
7 A) H
Oithona davisae A4 MTE FA NFR (A7) | HEgE
Oncorhynchus kisutch X VA A
Oncorhynchus mykiss =V VAR fa
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4 4 - B4 - BA% ERE
(=Salmo gairdneri)
Oryzias latipes A X H AT F fa
Pagrus major ~ XA 2 A F gl
Palaemonetes kadiakensis T EF S|
Palaemonetes pugio T AT e FsE
Panopeus herbstii AV F U X =F FE
Paramecium caudatum VANV NN AN xaoliih
Paramecium trichium /\O?} v R S A ALVH Z D
CArA NN

Paratanytarsus parthenogeneticus | =t/ 2 Y 1@ 22 B Z D
Paratanytarsus sp. i A= ) 22 F Z D
Pecten opercularis A2 AR (ZHH) sapliik
Pimephales promelas Trv b~y R — oA F A B
Platichthys flesus X< HVA)R 71 VA F fa
Platynereis dumeralii Th AR (ZEH) Z DA
Pleuronectes flesus Y HVA R 71 LA F fa
Poecilia reticulata 7 e— 75 U F fa
Portunus pelagicus ZATTHR U2 =% FE
Pseudokirchneriella subcapitata . _

_ o | TRV RFXAI RV TR | A—F AT AR (FREH) | #
(IH44 Selenastrum capricornutum <)
Rana catesbeiana v AT 7 91 7 =V E < DAl
Rana pipiens 7 H I = VE < DAl
Rasbora heteromorpha T ART @ oA F A
Salmo trutta T NT TR VA fa
Scenedesmus obliquus TRTALRE AT ALAR () | W M
Scenedesmus opoliensis ERTALAR AT ALAR () | W M
Scenedesmus pannonicus TR TALRE X T ALARE (EdE) | W E
Scenedesmus quadricauda TR TALRE AT ALAR (EdE) | wE
Scenedesmus vacuolatus ERTALAR AT ALARE (BEdE) | wE

Skeletonema costatum

/AN S g

T UA TR (BEEE)

%

¥

Solea solea VT AR A
(L4 H)

Tetrahymena elliotti TRIZEATRE AT LTVH = DA

Tetrahymena pyriformis ThZEATE NN AN < DAl

Tetrahymena thermophila ThZ7EATE NN AN < DAl

Utterbackia imbecillis ATTAF (ZHE) = DA

Xenopus laevis TI7YVHY AT T e (Y L) B Z A

*1 OECD 7 A FHA KT A No.201(Z

- -
— —

‘)L%DHEL ELT
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*2  HEBAEY & L THW BT E 72 Selenastrum capricornutum (X, Pseudokirchneriella subcapitata Cd> - 72 Z & 23
RENTEY, ZITIHER RRA SR LT

SEEN
FEARTE =REE(1981) : JRABMIXSE, GERAL
] FHEZE - NHE - WHTEZIT(1965) 8 H AW ME (k- - ) | JblefE
WAYEH](2006) : HARDH 2, L
JIERR « B H— =[5 (2005) : HAFEKAERSD—F - J& - F~ORE, FERFHRES
UTHEAE « SEARA T - SEREMOR « REPFE T ILR(2001) © =X U o fiESR BRI
HHIERA(2002) : HAWRKESNEY 77 > 7 b X, 4 REHRS
TIROGHE - AP IEREHRE(1997) © RARREMTET T 7 b URRKGEL. AR RS
FPEAMIKHR(2000) © HAPESERMR BFEOFE R, RS
PaAS = BN (1995) « HAEFEMIXE I, fREH®
HARBRBEREIE P W(2003) : AERBRERB N KT > 7 —(WEMBE OREE Y 27 3l —. §IaE5
HARAREE2M(2002) : S kfliNe K7y 7 M ANEAE
MREF(2006) : KPEBEAFHEBN A A, fE AR
MEE—(2007) @ HAEZ O EERE T, 2= FH(1), EWisEtt
MEf e — - R R (1993) :© H A K OVE I HUsPERR (AT, (F— /L B HHRUR)
FEWASLSE(1977) © AAOKBERE . P9 H EE5H
AT - HFIESC(2003) @ HAD VX, SC—#A R
KEFFFEZ « EiEAKIE(2000) @ HARYKEN 7T 7 b BRI, R RS
IR RE(1999) - WRKBEEEEART, PN ZHE
http://150.26.214.105/~aquadb/
http://epp.eps.nagoya-u.ac.jp/~seicoro/bio/lissamphibia.html
http://www.itis.gov/

http://www.net-report.jp/sorui/kisai_bunrui/mokul_kouso.htm
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