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"D The mortality due to chemical exposure in the occupational environment is evaluated,
whereas that in the general environment is not eval uated.



LLE (days)

LLE

100
T

0 |
=.—
1—:;<
=
=,
0.1 ___§
Oﬁl_E E_:s

0.001|

LLE

Harvard

10 30

(95%) (58)
(14.5)

(9.9)
(3.5)

(0.95)
(0.87)
(0.63)
( ) (0.29)

(0.23)

(0.14)
(0.12)

(0.077)

)
)
—
S
o
ey
<

(0.009)

13

35

approach
LLE

LLE

Gamo €t al.
1995, 1996

10



Standardized Mortality Ratio

LLE
LLE
(Gamo et al. 2000, 2002) LLE
Type of Individual
Variability Source
LN Shirai (1988)
GSD=15
LN Gamo (1995
GSD = 2.9 (1995)
LN
GSD = 3.8 Gamo (1995)
LN
GSD = 3.4 Gamo (2000)
LN
GSD = 4.7 Gamo (2000)
LN
GSD =35 Gamo (2000)
LN
GSD =14 Masuyama(1977)
N
CV = 23.4% Nordberg(1976)
LN
GSD = 15 Tada(1998)
LN
PCB GSD =22 Masuyama(1976)
LN
GSD = 1.7 Masuyama(1976)
LN .
GSD = 16 Shirai (1988)
LN
GSD = 2 Gamo (2000)
LN L
NOAEL GSD = 1.7 Nakanishi(2000)
LN
NOAEL GSD = 2.7 Nordberg(1976)
LN: 1 N: y CV= y GSD:
LLE
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LLE RISK

risk(E) x E
RISK(E) LLE  riskx 12.6
E

[ Probability(E)x RISK E dE
Probability(E) E

Dose-response
RISK=[ Probability BB x Effect BB dBB
Probability(BB) BB

Effect BB BB LLE
NOAEL
risk Probability MOE>
MOE NOAEL BB
NOAEL BB
RISK riskx severity LLE

CVM
WTP

QALY
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LLE

LLE

CVM ( ) v

QALY WTP

Miyamoto et al. 1998; Naito et al. 1999, 2000, 2001,2002
eco-system level

ME T

uT
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Matsuda. 2001

Oka et al. 2000
T
uT
T LogT T
logT T

(K)

logT

Hakoyama and Iwasa. 1998, 2000; Hakoyama et al. 2000; Iwasa.

1998; Iwasa and Hakoyama. 1999, 2000; Iwasa et al. 2001 X
s K Oe
o X
r«(0)
rs K 0e logT(0)
logT’ AlogT
AK  K(0)
AK  10) 1§ K K(0) K’
Nakamaru et al. 2000a, 2000b DDT
r0) re K() CV? logT(0) logT’

AlogT AK  K(0)

I's
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Comparison of Approaches by Iwasa et al. and Tanaka et al.

Approach Y. lwasaet al. Y. Tanaka et al.

Author Y. lwasaet al. R. Lande
Basic Growth Logistic growth, rgX(1 - X/IK) Exponential growth, riX + threshold, K
model (suitable for the high-density population) (suitable for the low-density population)

Environmental variation

Stratonovich-calculus

lto-calculus (r; = rs + vI2 and v = 6°)

Approximate equation of mean
extinction time (T)

logT = (/CV?) logK + C,
where CV? =6 4/2r and
C istermsindependent of K

logT =(2s- 1) logK + D,
wheres=r;/vand
D istermsindependent of K

Assumptions for approximate Egs.

Cf. Hakoyama and Iwasa 2000

Cf. Tanaka and Nakanishi 2000

Risk in terms of mean extinction time

AlogT

ATIT

r and K under chemical stress

rs » rs (=rs-9),
K - K (=K-K3/ry)

- r,
K does not change.

AlogT dueto chemical exposure

AlogT(0) =- 5 1ogT(0 =0) / s

AlogT = 2AslogK(0)

Effect of chemicals

r¢ isderived from Leslie Matrix (life table)
which includes the effect of toxic chemicals

ri’ isderived from Leslie Matrix (life table)
which includes the effect of toxic chemicals

Approximate Equation for estimating

§=rs-Ts = maxg(Xly)?

ri () =r(0) [1- (Wa) ]

the effect of chemicals loga. = ¢ + b log{ LC50}, b=0.843, c=1.562
Habitat loss (AK /K) whichis N 2 N
equivalent to MET Risk AlogT =~ (1/CV?) AlogK AlogK = Aslog K(0) /( s(0) + As 0.5)

Example of (AK /K)

Herring gull (Larus argentatus) in Long island, NY.
sparrowhawk (Accipiter nisus) in Eastern England,
Japanese crucian carp (Carassius auratus subsp.) in Lake
Biwa

Daphnia

See the text for abbreviations.
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Tanaka 1998, 2000; Tanaka and Nakanishi 1998a, 1998b, 2000) Lande

()

) fi

LC50
LC50 X ry’
NogT K(0) = 10°, r;(0) = 0.3,
v(0)=v =0.03
AlogK AK /K(0)
AlogT ATIT

LC50 /10 1/100
T

population-level
LC50

LC50

0.012

AK /K 1/100
0.22

LC50

A UT AT/T AlogT

16




Predicted reductions in mean extinction time among planktons.
(Tanaka and Nakanishi, 2000)

, _ AT% (AK %)
Test species Chemicals
[LCso/10] [LCs0/100]
DY. pulex Cadmium 620 16.4[10] 69.4(6.07) 1.18(0.062)
E?. affinis Kepone 40.0 231[11] 22.0(1.30) 0.25(0.013)
E. affinis Dieldrin 23.0 6.1[20] 69.2(6.04) 1.17(0.062)
D. magna Copper 85.1 111.5[21] 4.7 (0.25)  0.05(0.003)
D. magna Copper 834 98.1[21] 58(0.32) 0.06 (0.003)
B?. rubens PCP 0.2 0.3[22] 3.6(0.19) 0.04(0.002)
B. rubens 4-chloroaniline 100.0 81.7[22] 11.7(0.65)  0.12(0.007)
B. rubens 4-nitrophenol 6.3 6.2 [22] 8.2(0.45)  0.09(0.005)
D. magna Disulfiram 120 30.5[23] 1.3(0.07)  0.01(0.001)
D. magna TMTU 75000.0 101500 [23] 44(0.12) 0.05(0.002)
D. magna Zineb 89.0 200.8[23] 1.6(0.09) 0.02(0.001)
D. magna Cadmium 240 29.7[24] 5.3(0.29)  0.05 (0.003)
D. magna Cadmium 240 57.2[24] 15(0.08) 0.01(0.001)
M?®. bahia Mercury 35 1.46[29] 36.3(2.35)  0.45(0.024)
D. magna Copper 86.5 150.5[30] 2.7(0.14) 0.03(0.001)
D. pulex Copper 86.0 84.1[30] 8.3(0.46)  0.09 (0.005)
D. parvula Copper 720 63.1[30] 10.2(0.57)  0.11(0.006)
D.ambigua  Copper 67.7 87.3[30] 49(0.26)  0.05(0.003)
LY. squammata DDT 50 4.77[31] 8.6 (0.47)  0.09 (0.005)
L. squammata DDT 5.0 32[31] 183(1.06) 0.20(0.011)
M. bahia Nickel 508.0 1486[32] 62.0(4.99) 0.96(0.051)
D. magna Metals (TU) 18 3.4[33] 2.3(0.12) 0.02(0.001)
D. magna Metals (WQC) 0.6 1.2[33] 2.1(0.11) 0.02(0.001)

1) Daphnia, 2) Eurytemora, 3) Brachionus, 4) Mysidopsis, 5) Lepidoder mella.

AT% percent reduction of mean extinction time (|AT|/T x 100).

AK% percent reduction of equilibrium K values that would cause the same
level of extinction risk.

Parameter values: K = 10°, 1. = 0.3, and v = 0.03.

DDT
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