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(:) Jodododbodobooouooooouooooo
Framework for evaluating risks of various chemicals

OO0012000000
Application to risk evaluation of major 12 chemicals
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Carcinogens

00000
Noncarcinogens

Substances

(10 Inhalation

000000 benzene
0000000000 fFormaldehyde
0000 radon

000000000 chlorpyrifos
Joo0 toluene
0000 xylene

(1 L Ingestion

00 arsenic
000000 chlordane
DDTL] DDTs
00000000 dioxins

000000 cadmium
00O mercury
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Diagram of Assessment
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Loss of Life Expectancy (LLE)

00O population 0000 survival curve
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LLE due to Adverse Health Effects

00000 Cancer Effects

10000000 0odooooooo.sdbooooo
Cancer risk of 10~ corresponds to LLE of 1 hour (0.04 days).
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LLE due to Adverse Health Effects

M/Mo Exp(0.013x CMI score) | ,ueaa. (1os3)

O0000 00000 DO0DD0O Do0ooodd Cornell Medical Index
Ratio of mortality Oo000o00ooooon
Questionnaire rating health status

00000 Health status category 0000 LLEOO yearsd
D0o000o0odooodd mmpairment: unable to conduct the daily life 14.3
Do0o00o0oooooodgd mmpairment: difficult in the daily life 6.24
OO0ooooodooodd chronic illness: more than 2 of 1llnesses 3.27
JO0ooooodooodd chronic illness: one of illnesses 2.01
Jodouooooood symptoms: one of convulsion, fatigue, etc. 1.05
oo no symptoms 00

based on the mortality rates reported by Berkman and Breslow (1983)
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Individual Variability

Substance Object Distribution Source
Exposure Methyl Mg viafish LN; GSD =15 Shirai (1988)
OP termiticides occupational LN; GSD =29 Gamo (1995)
chlordane viaindoor air LN; GSD =3.8 Gamo (1995)
benzene personal LN; GSD =34 Gamo (2000)
toluene personal LN; GSD =4.7 Gamo (2000)
xylene personal LN; GSD =35 Gamo (2000)
Metabolizing rate general substances Half life LN; GSD =14 Masuyama(1977)
Methyl Hg Half life N; CV =23.4% Nordberg(1976)
Body Burden Dioxin breast milk LN; GSD =15 Tada (1998)
PCB breast milk LN; GSD =22 Masuyama (1976)
Methyl Hg hair LN; GSD =1.7 Masuyama (1976)
Methyl Hg urine LN; GSD = 1.6 Shirai (1988)
cadmium urine LN; GSD =2 Gamo (2000)
Sensitivity Dioxin NOAEL infetus LN; GSD =1.7 Nakanishi (2000)
Methyl Hg NOAEL LN; GSD = 2.7 Nordberg (1976)
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Application

<:> 000000 benzene

©) 0000 radon

(©) 000000 cadmium

(:) 0000 toluene

Jooooooodoooon
Estimation based on cancer potency

OOo0doodoooooooooooood
Estimation of cancer risk based on
substance-specific model

Oo00d0o0doooooooooooono
Estimation of noncancer risk based on
detairled i1nformation

Od0o0dododooooooooooaod
Estimation of noncancer risk based on
limited information
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Estimation based on Cancer Potency

00000000  droxinsUOD0000O00O0 formaldehyde

000 arsenicDDTO DDTsUOOOUOO chlordane
000000 benzene

@1998DDDDDDDDDDDDDDDD
Survey on personal exposure (1998, Ministry of Health & Welfare)
000 median=3.3u g/md 000000 GSD=3.4

©ODO0O0D0O0D0O Unit Risk (US EPA) = 2.2 7.8x 10 per 1y g/m?

3.3x (5% 106)=1.65x 10°
(1.65x 105)x 2_.1= 3.5x 10

(3.5x 10-°)x 0.04 days/10> = 0.14 days
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Estimation of Cancer Risk based on Substance-
Specific model

0000 radon

©oooDooDooooooo
arithmetic mean of indoor concentration: 15.5 Bg/m3 (Sanada19990]

©0D00000000 ReativeRisk of Lung Cancerd 0 maled O female

(1[0 0 smoker 1.04201 [1 1.046
(100 0O 0O non-smoker 1.10007 [J 1.106

Based on BEIER (Biological Effects of lonizing Radiation) VI report (NAS1998)

©ooooo tife table analysis M(X) =M, (X)+ A LC (%)

=

OO0 LLE = 9.9 day
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Estimation of Noncancer Risk based on Detainled
Information

000000 cadmrum 000000000 chlorpyrifos

© 00 Exposurel 00000 J L mercury

Geometric Mean 25.5u g/day (Watanabe 2000)

OO0 chronic exposure: 50 y g/day 0O 0O 000000DO O O0OOO
<=> [0 [0 0O0O concentration in urine: individual variability

O O02.5 y g/g creatinine in Cd in urine: GSD = 2
(Sweden 1998, USEPA 1999) (Ikeda 2000, Watanabe 1999)

000000 dose-response (G,
O 00000000 O v.s. OOB 2-microglobulind B 20 O O
v cadmium in urine v.s. 3 2-microglobulin in urine

@ 00O 00.054% (of population) OB 2>1000 u g/g creatinine (Nogawa 1989)

‘ 00000 (Hazard Ratiold
T LLE =1.47 male, 2.04 female
OO0 LLE =0.87 days

3.25 year male, 5.58 year female
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Estimation of Noncancer Risk based on limited
information

0000 toluene 0000 xylene

@1998DDDDDDDDDDDDDDDD
Survey on personal exposure (1998, Ministry of Health & Welfare)
OO0 median=34.2u g/ms JO0O0O0o0n GSD=4.6

@DDDDDDDDDDDDDDDDD (USEPA IRIS, WHO 2000)
LOAEL of neurological effects in occupational exposurel 79mg/m3

Yoooooooooo ED., for general population] 7900p g/m3

©O0ODD000000 1.05 years

GSD'= 4.6 + 1.4 + LLE due to neurological effect

0.14%

000 LLEOO0.63 days

34.2 7900  y g/m3
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Result

Chlorpyrifos (treated houses) Diesal Exhaust
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Al 111
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discussion

OJ00doooooodoooooooooooooooooon
The advantage of this approach is its flexibility. It can be
applied to various kind of substances.

<:> Jdo0oddobodoobodoooooboboooobooooboooon
OO000O00OThis risk ranking suggests not only the priority
for countermeasures but also the priority for detailed studies.
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discussion

<:> Jo0d0odobooodobooodoooonodndnwe cannot
import the information on exposure in Japan from abroad.

<:> D000 o0dooooooooooooooooooooogoogod
0000000000000 gdogdoddThe database for individual

variabilities should be developed.

DO00000000000000000Reasonable evaluation of the
<:> severity of disease due to exposure to chemicals Is required.



