@D

ACGIH American Conference of Governmental Industrial Hygienists, Inc.

TLV Threshold Limit Value

ADI Acceptable Daily Intake 1

1 kg

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



ECHA : European Chemicals Agency
EU REACH :
Registration, Evaluation, Authorisation and Restriction of Chemicals

ECOTOX : ECOTOXicology database

3 AQUIRE ( ) PHYTOTOX ( ) TERRETOX
( )
(U.S. EPA)
EHC Environmental Health Criteria WHO
UNEP ILO WHO
IPCS
WHO IPCS

EPI Exposure/Potency Index
Environment Canada Health Canada Priority
Substance List Assessment Report
5% TDos TCos
TDos TDoos TCos TCoos

GDWQ Guideline of Drinking Water Quality WHO

WHO

HEAST EPA's Health Effects Assessment Summary Tables EPA
U.S. EPA 1990

IARC International Agency for Research on Cancer
WHO 1965

[EEN



IPCS International Programme on Chemical Safety

WHO ILO UNEP

EHC
ICSC 21
IRIS Integrated Risk Information System
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
L owest 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

FAO

ADI



LOEL Lowest Observed Effect Level

LOAEL
MATC Maximum Acceptable Toxicant Concentration
NOEC LOEC
MOE Margin of Exposure
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

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
PEC Predicted Environmental Concentration ( )

PMR Proportional Mortality Ratio

NOAEL
Registry of Toxic
NTP
PEC PNEC



PNEC Predicted No Effect Concentration (

QSAR : Quantitative Structure-Activity Relationship

SAR: Structure-Activity Relationship

Quantitative Structure-Activity Relationship

SIDS Screening Information DataSet
OECD 1 EU

SIR Standardized Incident Ratio

SAR

QSAR

SIR=

SMR Standardized Mortality Ratio

SMR =

TCLo Toxic Concentration Lowest

TDI Tolerable Daily Intake 1

1lkg
TDLo Toxic Dose Lowest

TLV Threshold Limit Value
ACGIH
TLV TLV
TLV

TWA Time Weighted Average
1 8 40

TWA

1,000

QSAR:



WHO World Health Organization

&)
PNEC
invitro invivo
invitro
vivo
in vivo in vitro
daily exposure
1 15m® 2L 2000 g
50 kg 1kg ua/kg/day
general toxicity
single-strand breaks
DNA
gene mutation
DNA
gene conversion
DNA
genetic recombination
genetic toxicity, genotoxicity
DNA



BrandesLJet a. (1996) SimpleBox2.0

hprt hprt locus
X hprt
epidemiology
Ames test
B. N. Ames
base (pair) substitution
DNA DNA
sensitization
acute toxicity
1
1 2
L Dsp
Klimisch Code
Klimischet al. (1997) 4 1
2. ( ) 3. 4, Klimisch Code
OECD HPV
Klimisch Code

case control study



limit test

cohort study

teratogenicity

cell transformation

cytogenetics

sister chromatid exchange, SCE

SCE
host-mediated assay
micronucleus
1
numerical aberration
polyploidy 1
n
slope factor
1kg 1mg

(mg/kg/day) >

100mg/L

in vitro  in vivo

aneuploidy

(mg/kg/day)



reproductive and developmental toxicity

reproductive toxicity

linearized multistage model

p(D) =1-exp{-q, - ;D -q,D? ......q,D*} ,qg; >0
p(D) D

p(D)=q xD

chromosomal aberration

reciprocal translocation

somatic mutation

metabolic activation

(promutagen)
SOmix

multimedia model

(multimediaenvironmental model)

Mackay
Level Level

) Leve Level

developmental toxicity

9

Level

95%
DNA S
invitro
9000><g 10
Level
OH



p53

Level

cross-sectional study

delayed toxicity

sex-linked recessive lethal mutation

X
p53 gene
p53
p21
reverse mutation
(forward mutation)
DNA unscheduled DNA synthesis (UDS)
S DNA
DNA
DNA
frame shift (mutation)
DNA 1 3 #1
guantile
3 tertile 4
quintile 100
2 3
chronic toxicity
Dominant lethal test
in vivo

10

Bax

DNA

percentile

DNA

quartile



unit risk

1 pg/m®
1 pg/L
(ng/m?) <
lac lac locus
lac
lac
ras ras gene

ras

ras

ras

€)
(2001) PRTR MSDS
IPCS 2001
1997
1998
1985
1998 3
1996
1993
1995 1
1997 1997
1996
1998 5
B.Alberts, D.Bray, JLewis, M.Raff, K.Roberts, J.D.Watson
1995 :

4 CD-ROM (1997)
(1998) 2
D.M.Kammen and D.M.Hassenzahl

(1993)

11

(2002)

(Hg/m’)

lac



R.V.Kolluru, S.M.Bartell, R.M.Pithalado and R.S.Stricoff |
(1998)

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

BrandesLJetd. (1996) SimpleBox 2.0: anested multimediafate model for evaluating the environmental fate

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

Publishers.
OECD (2009) Manual for Investigation of HPV Chemicals.
Klimisch HJ, Andreae E and Tillmann U (1997). A Systematic Approach for Evaluating the Quality of

Experimental and Ecotoxicological Data. Reg.Tox. and Pharm. 25:1-5.
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)
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NOAEL

NOAEL NOAEL NOEL

NOAEL NOEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL

NOAEL
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LOAEL LOEL 10
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