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Summary

Development of Risk Communication Gap Analysis Methodology
- A Guideline for <Risk Administrator> to understand <Risk Bearer>

The purpose of this Ph.D. thesis is to provide a new tool for discourse analysis, which
is indispensable to achieve mutual understandings on a risk debate, and to reach a
consensus on the risk. What is also sought is a way to improve the risk management
system when risk communication is taken for a function of the system.

Today's society is filled with various kinds of risks. Even though, we must somehow
manage such risks, we can't do that thoroughly enough to accomplish "zero risk" on the
other hand. This is why risk communication is indispensable to make a compromise
and/or to build a consensus of how comprehensively we should manage a risk.

The importance of risk communication has been already recognized, and various
researchers have been making studying it from a variety of view points. However, no
robust conclusion has yet been obtained. Therefore a further investigation and/or
theoretical review is required for improvement of risk communication, otherwise
trial-and-error would be the most effective way for improvement. In the history of risk
communication trials, the first focal point was "how to persuade”. And this moved on to
"what makes them unpersuaded”, and then to "importance of participation”, and is now
"how to build trust”. But there has never been a central theme of what methodology
should be provided to a risk communication situation in order to build a consensus among
stakeholders. Consequently, we usually can't so much as obtain mutual understanding
which is necessary for a consensus.

In my attempt to improve risk communication, 1 employed the concept of a risk
management system theory as a theoretical basis when previous studies were reviewed,
so that the diversified concepts of "risk" could be unified in a single way of thinking.
And presuming that risk communication is a function of a risk management system, |
thought the whole risk management system would be renovated if the risk
communication was renovated as well. In this research, the purposes shown above are
sought in the following steps.

#1. Reviewing concepts of "risk" and "risk communication" in a variety of risk
researches from the view point of the risk management system theory.

#2. Re-defining risk communication within this research frame.

#3. Introducing discourse analysis tools as hypotheses based upon re-defined risk
communication.

#4. Verifying efficacy and limitation of the hypotheses using three categorized cases.



#5. Seeking for possibility to improve the risk communication and risk management
system using the verified analytical tools.

More concretely, this Ph.D. thesis consists of two parts; the theoretical reviews and
the case study analyses. In the former part, the definition of risk communication was
renewed based upon the risk management system theory where outcomes from a variety
of risk researches were integrated. And as a consequence, three hypotheses were
derived from the definition.

In the latter part, three cases were used to justify the hypotheses. These hypotheses
fully explained how compromises on a risk could have been obtained, and how risk
debates had been confused and diverged.

Here are brief explanations of the contents.

Part 1 (Chapter 2 - 5) is a collection of theoretical reviews of previous studies, where
the definition of the risk communication was recalled as a consequence. In this part, the
focal areas of risk studies to be reviewed included "risk management system",
"psychometric paradigm”, "trust" in "Social Amplification of Risk Framework (SARF)",
and "risk society (Beck and Giddens)". Also employed was simplification of relationships
among stakeholders into a binominal relationship between a <risk manager> and a <risk
bearer>. And the risk communication was defined as a series of activities to move
<boundaries of endurance>which distinguished between <avoidable risk> and
<inevitable danger>. The <boundaries of endurance> were thought to be possessed by a
<risk manager> and <risk bearer> respectively, and discrepancies between these
boundaries were thought to be attributed to feelings of insecurity / discontent with
regards to a risk. If risk communication could move these boundaries properly, the
discrepancies of <boundaries of endurance> could be reduced/cancelled, which | thought

was the goal of risk communication.

In the 2nd Part (Chapter 6), | hypothesized a model of how insecurity / discontent
broke out about a risk based on the outcomes of the Part 1, and | named it "three
discrepancies model" after the structure. In this model, discrepancies of <boundaries of
endurance> were attributed to emergence of insecurity / discontent, and these
discrepancies could be categorized into <paradigm>, <compliance> or <frame>. And this
model was derived into two other hypotheses; "compromise achievement structure model”
and "patterning model of risk debate divergence".

Part 3 (Chapter 7 - 9) was the section of case analyses. In order to verify the
hypotheses, | selected cases of pesticides, BSE and Endocrine Disrupting Chemicals
(hereinafter referred to as EDC). In the case of pesticides, "three discrepancies model”
was verified using a set of data obtained at risk communication events, "Noyaku-zemi



(pesticide seminar)". In the case of BSE, the hypotheses were verified by two collections
of documentation; the negotiation for lifting embargo between US-Japanese Governments,
and public opinion shown in the readers' column in newspapers. And in the case of EDC,
the analysis of the EDC history and opinions presented by a variety of stakeholders
revealed that the hypotheses could explain how the compromise was achieved and how
the opinions were mixed up.

In Part 4 (Chapter 10 - 11), I drew a conclusion and showed the significance of this
thesis in the risk research areas. And the applicability of my theory was shown using
two examples, but they remain to be proven in the future.

In total, |1 provided a new methodology to analyze risk debates, and showed its
efficacy using three past cases. Introduction of this methodology to the risk
management system would lead to the improvement of risk communication as well as the
whole risk management system. Therefore the outcome of this research contributes to
those who intend proper risk communication. In the course of this research, | proposed a
new concept and significance of risk communication. This was achieved by integrating
risk related concepts into the risk management system theory comprehensively, which
had been impossible due to incommensurability of these concepts among risk research
areas without a common conceptual basis. This thesis could suggest to us a new
opportunity to have a different approach to risk communication, which could be installed
in the social infrastructure. Therefore | believe the outcome of this thesis is applicable
not only to practical use, but also to our society in general.

Therefore, | believe this Ph.D. thesis is not only a guideline for those who intend risk
communication, but is of practical importance in our society which is now built on several
risk management systems.
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(Pidgeon et al. eds. 2003: 1-120)
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(National Research Council 1989, OECD 2002)
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10 (National Research Council
1983, 2001 5-9) 5
Slovic Tversky Kahneman
(Tversky & Kahneman 1974, Kahneman &
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Plan - Do - Check - Action PDCA
186 117
P(Plan)
5 ( )
National Research Council 1983 1989
Risk Assessment in the Federal Government: Managing the
Process

Improving risk communication
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Tversky, 1979, Slovic 1987a, 1987b, Kahneman et al. eds. 1982, Kahneman & Tversky eds.
2000, Slovic 2000)

(Kahneman & Tversky, 1979)
(Gilovich et al. eds. 2002)

(1965 103-108 310-313) ( )
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”Social Amplification of Risk Framework™( SARF)
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SARF
7
5

(68

6 SARF Social Amplification of Risk(Pidgeon et al. eds.2003)

(public involvement)



7 9 BSE

8 BSE

9 ( EDC Endocrine Disrupting
Chemicals )




EDC

10
11



3 Taylor-Gooby

Individual

Constructionist

Zinn(Taylor-Gooby & Zinn 2006:407)

‘ Governmentality

Sociocultural
mainstream

Risk Society

Giddens:

individualist

Beck:
institutionalist

SARF

Psychometric / cultural

Social

Subjective

Affect-influenced
cognitive / learning
Psychometric & modified
cognitive / learning

‘ Cognitive / learning ‘

Rational actor

‘ Scientific-technical ‘

Realist

3

"Rational actor”
learning”

(“Risk Society”)

(Taylor-Gooby & Zinn 2006:407)

"Psychometric / cultural, SARF”
"Psychometric / cultural, SARF”

"Governmentality”

10

3

Collective

"Scientific-technical”

"Cognitive /

"Sociocultural mainstream”

"management”



2.1. 2
(
3 "Scientific-technical” "Rational actor”
2.2.
( 2000 16)
(risk) ( ) (peril)
>
2.3.
( "risk”) rischiare risicare
risque risco 17
(Oxford Concise Dictionary of English Etymology 1986:406)
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10 1654
un (Oxford Concise Dictionary of
English Etymology 1986:212)

)
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13 17 20
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1900 1960
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(National Research Council
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13 Lipset(1996)
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(Lipset, S., 1996, American Exceptionalism: A Doulble Edged
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(CBA: Cost Benefit Analysis)

14
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Method) (
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16 (2003 1-12)
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( 18 19 20
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( 2002 17 2006 27-39)
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1
( 1972 26 )
19
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20 5 1
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"hazard”
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risk
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23 ISO IEC (
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1ISO (International Organization for Standardization)
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Wynne(2005:5-6) 28

(ambiguity) (Einhorn & Hogarth 1985)

(risk)
(uncertainty)
(ignorance)
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(Taylor-Gooby & Zinn 2006:407)
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3.1. 3
Slovic

Tversky Kahneman

(Tversky & Kahneman 1974, Kahneman & Tversky, 1979, Slovic 1987a, 1987b,
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(Arvai 2003) 4
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3.3.
Nicolas
Bernoulli 1713
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6 600
(a/e) (600 )
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Bernoulli
2—n
><2n
— OO — OO

1 21 ax21 a a

2 22 ax<22 a 2a

3 23 ax23 a 3a

4 24 ax24 a 4a

5 25 ax2s a 5a

n 2n ax2 a na

Daniel Bernoulli
100 10 100

1,000,000 100

1944

von Neumann & Morgenstern
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Slovic (1991)

3.4
1
Allais (Allais 1953)
$1000
89% $1000 10% $5000 1%
11% $1000 89%
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p=1.00 $1000
p=0.89 $1000 | p=0.10 $5000 p=0.01 $0
p=0.11 $1000 p=0.89 $0
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-(p=0.89 $1000)

p=1.00 $1000
-) p=0.89 $1000

p=0.11 $1000
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-(p=0.89 $1000)
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Ellsberg (Elsberg 1961)
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Tversky Kahneman 2
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(Tversky & Kahneman 1981)
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100%
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3.4.

11

(Kahneman & Tversky 1979)

(Tversky & Fox 1995

)

41

10
(Kahneman & Tversky 1979 )
[
/:
/,-::
( 11) Tversky
Fox 1/1000
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5
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5
80 5
1

(Tversky & Fox 1995)
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Green et al. 1994)
Prelec 1993)

Kahneman 2002

3.4.1.

Tversky Kahnemann

(Gilovich et al., eds. 2002)
( )

Kahneman Frederick
2002:49-81)

( 2)
(Dual-process) 4
System1l

(Gilovich et al. eds.
( )

42

1000

900

(

Loewenstein &

25
4 Dual-process
(Gilovich et al. eds. 2002:49-81)

System 1 System 2
(Intuitive) (Reflective)
Process Characteristics
Automatic Controlled
Effortless Effortful
Associative Deductive
Rapid, parallel Slow, serial
Process opaque Self-aware
Skilled Action Rule Application
Content on Which Process Act
Affective Neutral
Casual Statistics
propensities
Concrete, specific | Abstract
Prototype Sets

System?2




Kahlor (Kahlor et a/. 2003)

3.5

(representative heuristic)

b(ox><xocoxoxx0)

Linda
31

p(a) p(b)
p(a) p(b)

50 12

( 1996 72-73

> (O OO O OXXXXX)

b

(Kahnemann et al. 1982:84-98)

) b(

a b
a b p(a)><p(b)
(Tversky & Kahneman 1974)
50 28
50 10

43



0.1%
5%
60 95%
56% 2% 11
(Casscells et al. 1978)
95% 0.1% x 95% = 0.095%
0.1% <
5% 0.1% x 5% = 0.005%
5% 99.9% x 5% = 4.995%
99.9% <
95% 99.9% x 95% = 94.905%
0.095%
= = 20
0.095% + 4.995%
12
12 48 3
(availability)
Tversky Kahneman

(Tversky & Kahneman 1973)

48 5

9.6.1.2 (169 )

44



3 a( 49
) b3 )
152 105 a
3
a3 8 1 ) bO 2
1 )
54 46 a a b
512 b a
(anchoring and adjustment)
Tversky Kahneman
(Tversky & Kahneman 1974)
0 100
65
45 10
25
2 1 a 1 b
5 a(8><7>6>x5>4>x3>x2x1) b(1=<2>x3><4
><5>6><7><8) 40320 a
2250 b 512
(
)
3.5.
1965 ( )
( 1965 103-108 310-313)
49 rklnyv

45



50

3.6.
Slovic(1993)

( Benjamin & Belluck 1990, Santos 1990, Shovlin & Tanaka

1990, McDaniels et al., 1999, Arvai et al., 2001, 2002 36-46 47-82)
Rosa 30
(Pidgeon et al. eds. 2003:47-79)
( )
(1.2
)

50 2.5

46



( ) (Syme et al. 1991, Hillier
1998) Arvai 13 (Arvai 200351)

(EO: Expert Only)
(PI: Public Involvement)

Smoking -
Ozone Depletion -
Nuclear Power
Food Bacteria -
Nuclear Waste -
Nat. Disasters -
Guns -

Violent Crime -
Pesticides -
Cars

Global Warming
RTGs

Surgery
Motorcycles
Alcohol

Air Travel
X-Rays

Blood Transf. -
Electric. Power
Swimming ® EO
Asteroids O PI

T T T T T L} T T T T T T L} T T T T T
12 3 4 5§ 6 71 2 3 49 56 721 234956 7
Perceived Risk
(1 = very low risk; 7 = very high risk)
13 (Arvai 2003)

(EO Expert Only, PI: Public Involvment)

51 1997

RTG (Radioisotopic Thermoelectric Generator) 33kg
(Pu-238)

47



4.
3 "Psychometric / cultural,
SARF” "Sociocultural mainstream”
1
2
3
Constructionist ‘ Governmentality
Sociocultural
mainstream
Risk Society
Giddens: | Beck:
individualist | institutionalist
Psychometric / cultural
Individual SARF Social
Subjective Affect-influenced Collective

cognitive / learning

Psychometric & modified

cognitive / learning

‘ Cognitive / learning ‘
‘ Scientific-technical ‘ Realist
3
(Taylor-Gooby & Zinn 2006:407)
"Social
Amplification of Risk Framework”( SARF)
SARF ( 14
( 14 )
( )

( ) ( 14 "amplilfication and attenuation™)

48



( 14

"ripple effect")
( 14

T

I

I\ I

i

AMPLIFICATION
AND
ATTENUATION

Feedback and Iteration

RIPPLE EFFECTS

Society
Stake-holder groups
Professional groups

Local community

Directly

affected

persons
Company

Industry

Other technologies

Society

B —

[1H "
impact”)
SOURCE OF INFORMATION SOCIAL INDIVIDUAL INSTITUTIONAL
INFORMATION CHANNELS STATIONS STATIONS AND SOCIAL
BEHAVIOR
Personal Individual opinion Attention Attitude/
experience senses leaders filter attitude change
A 4
Cultural and Political and
i deccdne
Risk
S | ] L, v RIPPLE
risk it inorml Government inive Organizatona EFFECTS
events communication nse?\fv‘:rk agencies heuristics responses
Y I 1
Eva;sion
organization interpretation
. ] !
Indirect Professional News Cognition in Social
information :
communication brokers media social context protest

IMPACTS

Loss of
Sales

Financial
losses

Regulatory
actions

Organizational
changes

Litigation

Increase or
decrease in
physical risk

Community
concern

Loss of
confidence in
institution

14

SARF

Flynn et al. 1994)

(Pidgeon et al. eds. 2003:14)

SARF

Flynn
49

White-Male (
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4.1.
15

(Bord & O’Connor 1990, 1992, Flynn et a/. 1992, Jungermann et al. 1996, Siegrist 2000)

(prior attitude)
(Cvetkovich et al. 2004, Porrtinga & Pidegion 2004)

( 2006 187)
53
Eiser (role-based trust) (baseline trust)
(role-based baseline trust)
Eiser 2006)
White Eiser Kramer (1999) (role-based trust)

(motivations) (capabilities)

52

White

(White &

54

(Kasperson et

al. 1992, Maeda & Miyahara 2003, Renn & Levine 1991, Siegrist et al. 2003)

(care) (competency) (concern)
(consensual / shared values) (consistency)
(expertise) (fairness) (faith)
(honesty) (knowledge) (objectivity)
(openness) (past performance)
(predictability) (reliability) (sympathy)

(Jungermann et al. 1996, Frewer et al. 1996, Mshra 1999, Porrtinga & Pidgeon 2003)

52 Slovic(1993)
53

54

51



(crisis of confidence)

(motivations)

(capabiliteis)
(O’'Neil 2002)
(capabilities)

(intention)

White Eiser(White & Eiser 2006) Peters
(Peters et al. 1997) (knowledge & expertise) (care &
concern) (openess & honesty)

Peters

(Peters et al. 1997)

41.1 41.2

Similarity model. SVS)

(Value-Belief-Norm: VBN)
VBN

4.1.1.

52

(Salient Value

SARF

SVS

(1998 1999)



4.1.2.
4.1 Peters
(trust and credibility)

(knowledge and expertise)
(openess and honesty)
(concern and care)

2000

53

(Peters et al. 1997)



4.1.2.1.

1971)

4.1.2.2.

4.1.1

55

54

55



4.1.2.3.

BSE

4.1.2.4.

55



4.1.3. (SVS) (VBN)
(SVS) (VBN)
(Salient Value Similarity SVS) Earle Cvetkovich
(Earle & Cvetkovich 1995) Cvetkovich Siegrist

(Siegrist et al. 2000)
C ) C )

Siegrist  (Siegrist et al. 2000)

SVS (Siegrist 2000)
(Value-Belief-Norm VBN) Stern Dietz
(Stern et al. 1994, Stern et al. 1999, Stern 2000,
Stern & Dietz 1994) Dietz VBN SARF
(Slimak & Dietz 2006) 16
Slimak Dietz
(Slimak &
Dietz 2006) SVS VBN

56



Social Demographic Influences
Gender, age/cohort, ethnicity)

Social Structural Influences
Education, income, political views)

________ R

Spiritual Beliefs

4‘ Personal Values

World Views
(New ecological paradigm)

Awareness of Consequences
Ecological Risk Rankings
(Measure of risk perception)

16 (VBN)
SVs VBN
4.1
VBN
8 BSE
4.2.
(VBN)
41.1
41.2
SVS
(

57

(Slimak & Dietz 2006)

SVS

SVS VBN

(SVS)

VBN



SVS

a7

17

VBN

58




5.
3 "Risk society”
Constructionist ‘ Governmentality
Sociocultural
mainstream
Risk Society
Giddens: | Beck:
individualist | institutionalist
Psychometric / cultural
Individual SARF Social
Subjective Affect-influenced Collective
cognitive / learning
Psychometric & modified
cognitive / learning
‘ Coghnitive / learning ‘
Rational actor
‘ Scientific-technical ‘ Realist
3
(Taylor-Gooby & Zinn 2006:407)
5.1. 5

56

56

59



5.2.

(2003)

57
58
() (
)
18
18
2

57 ( 1997 16-29)
58 (1998)

"AGAINST THE GOD”

60



5.2.1.
18

59

19

61

59

(3.4



5.2.2.

60

19

60

62

19




5.3.

(  20c)

(Plan-Do-Check-Action

PDCA

1993 19-63 155-19)

( 20a)

( 20b)

PDCA

PDCA

63

20



1

gt @D 2,

8 3
' 4

@) 2.y

20

5.3.1.

PDCA

PDCA

PDCA

PDCA

64




5.3.2.
PDCA
PDCA
PDCA
5.4.

65

PDCA

PDCA



"whistle blowing”(

5.5. 5

(whistle blowing)

Whistle blowing

21 PDCA

( 2005 13-15 23 151-153)
PDCA

66



PDCA

67



PDCA PDCA

68



69

PDCA



24

22

70

PDCA

24



PDCA

61

88

6.1.3.3

61

23)

71



(

PDCA

23

)

Whistle blowing

(whistle blowing)

72

24



23

62

65

62

63
64

65

(2003)

(PDCA

73

)

63

WTO

64



66

PDCA

66

74



75



76



6.1.
24

24

22

6.1.3
24

(risk
amplification)

77



(risk attenuation)

6.1.1.

22

78

(Pidgeon et al. eds 2003:13)



N
N

25

26

79



26

26

DDT

80



6.1.2.

(SVS)

(3.4

(4.1.2

81

(VBN)




6.2

6.1.3.

6.1.3.1.

27
67
o e S
27
67 2
(
) 2.5( )

(JIS Q 2001 2001)
JIS
JIS

82



27
C1
D1 D2 D1

D3 D4

68

28

D2

28

29

68

83

24.1



29a

29b

29¢c

29d

29e

29a
D1

29

27

D2 D3

84




6.1.3.2.

29c

29e

D2
29b D2

C1 D1 D2

29d Bl
D3

22

22

85



23

X
Whistle blowing
23 (whistle blowing)
30 30

69

N e B
IIAIIBW

¢ | D3 } 0
€ ;
30

69

86



31
X (  31a)
X
X
X ( 31b) X
( 31c) x
X
"""""""""" e R e x
3la
""""""""" T S VR e T e W
31b
TR T I L N L
3lc
31
9 9.6
(165 )

87




70

6.1.3.3.
(Stirling 2001)
12
71
(ignorance) (uncertainty)

(ambiguity) (2.4.2

)
70 A-> A (A-A)

HIV AIDS

7 ( 2005 198-222)

88



EC
(Commission of the European Communities, 2000 16-21)
3
® (unacceptable risk)
o (scientific uncertainty)
° (public concerns)
EC
(Stirling 2001 2005) (precautionary
principle) (prudential approach)?2
EC
[
[
[ (level of protection)
[
[
° ( )

Proportionality

Non-discrimination

Consistency

Examining costs and benefit

Subject to review

Assigning responsibility for producing scientific evidence

72

89



32 D1
D1 D1
D4 A
D1 D4

proportionarity

32

non-discrimination
32
D1 A D1 D4
D2
A D1 D3 D4
A
consistency
examining costs and benefit
subject to review
PDCA

90



assigning responsibility for producing scientific evidence

6.1.4.

6.2

6.1.4.1.

91



6.1.4.2.

4.1.1

41.2

73

92

73



6.1.4.3.

6.2.

33

6.2

93

6.2



1 1

v

a

33

74

74

94




6.3.

6.3.1.

10

33(

95



6.1.4

6.3.2.
6.1.3

( 34

96



6.4.

97

PDCA



7 9
35
BSE
( )
A
8
DDT PCB
BSE
v
35
;
75
8 BSE
BSE
BSE BSE
75
9
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9 ( EDC Endocrine Disrupting
Chemicals ) EDC

EDC
DDT PCB
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7.1

76

76

100



1948

1971
WTO
36

1

1

1

36
7.1.1.
(ADI )
(
)
oo
> )

101




7.1.2.

37

102




7

(PRTR

)

7.1.3.
( 38)
1973
—1 | 1974
Ames
1978 1982 L
EPA | | 19781
OECE 1984
| loLp
1985
4200 1997
| loLp
2000
8147
38
1972 (
) 2
2
2 2
1985
( 1985)
1974

1982 EPA(Environmental Protection Agency)

7

103

1973

1

13 )

1978
(US




EPA 1982) 1981 OECD(Organization for Economic
Cooperation and Development) (OECD 1981)
1984 GLP(Good Laboratory Practice)
( 1984) GLP
GLP
8
( )
DNA

2001 (
2001a) ( 2001b)

GLP EPA

EU(1991) OECD
8 A

104



7.1.4.
A
7.1.4.1.
39
1960 300
50
2002 [ 2002
2000 [ 2000
1998 [ 1998 [
1996 [ 1996 [
1986 1990 [ 1986 1990 [
1976 1980 [ 1976 1980 [
1966 1970 [ 1966 1970
1957 1960 1957 1960
200 400 600 800 0 20 40 60 80
39
( 2004 128 )
1995 1957 1975
1957 1960 1976 2000
) 2001
( 9
9 (2004 10 )
355
81 47
14 1 7
2
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7.1.4.2.
)
2001 24 0.02% (
2001a) 0.08%
5.96%
( 2001b)
10
ADI"® ADI
ADI
ADI
10 (2001
122,399 723 0.59 21 0.02
117,731 1,528 1.30 35 0.03
240,130 2,251 0.94 56 0.02
76,192 255 0.33
76,430 240 0.31
152,622 495 0.32
198,591 978 0.49
194,161 1,768 0.91
392,752 2,746 0.70
(2001b)
8 ADI Acceptable Daily Intake ADI  WHO
1
(WHO 1962) A

208
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( 11

11 ( )
TPN 63-74 99 89 78
DMTP 46 21 65 71
PAP 37 51 37 31 11
77 15 19 12 17
48 56 66 0
18 51 47
150 30@
57-67
PAP 37-52
BPMC 30 40
1)
0 )
45 3)
EPN 67-74
MEP 20
PAP 6 (2004 113)
DDVP @ 67
7.1.4.3.
( 12
12
()
1997 1998 | 1999 | 2000
4 110,116 0 1 1
12 41,358 0 1 1
4 67,523 0 0 0
15 11,576 0 0 0
35 258,015 0 0 2
26 31,176 0 0 0

(2004 115-116))

107




PEC(Predicted Environmental Concentration

) TER(Toxicity Exposure Rate) 7
( )
7.1.4.4.
10 30
13 10a ( kg/10a %)
1955 1965 1975 1985 1996
394 390 481 501 525
100% 99% 122% 127% 133%
() 6020 6695 7414
371% 412% 457%
() 1624 2240 2906 3032 2830
100% 138% 179% 187% 174%
1875 2690 3462 3748 3956
100% 143% 185% 200% 211%
2475 3135 3477 3803 4116
100% 127% 140% 154% 166%
1160 1155 2164 2214 1696
100% 100% 187% 191% 146%
821 1726 1688 1673 1802
100% 210% 206% 204% 219%
( 2004a)
14 40
248
79 PEC TER A 216
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17 ( 2004a)
1949 501
1999 18.2
(%) (%)
11 100 0 28 100 5 34
4 56 18 36 93 18 66
1 28 28
8 49 7 30 63 7 34
2 44 19 31 64 19 42
4 100 90 97 100 98 99
1 100 100
1 31
1 63 91
1 73 88
19 100 10 69 100 18 70
1 69 100
5 76 4 24 80 21 37
5 88 4 61 86 4 60
6 93 14 39 92 13 40
1 21 22
(2004 4) 1991 1992 1993 1994

o [ <=

(5) | —_

M <+

(10) O S—
® | ——
%) = —

) I —

® | —— —
(5) |
(10)
(6)
(1) 1 1 1 1
0 20 40 60 80 100

2004 4)
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7.2.
3 80 ( 2006)
(41
( 42
(
) ( ) ( )
43 44
=] =] [m]
a ] (]
2004(n=456) [ [
2005(n=469) [ L
2006(n=448) [
0.0 10.0 20.0 30.0 400 50.0 60.0 70.0 80.0 90.0 100.0
2006
(n=448) 9.6 335 31.0 203 47
2005
(n=459) 10.4 33.0 34.1 17.7 3.8
2004
(n=456) 8.3 33.1 37.9 17.1 2.9
41 ( 2006)
[}
O
BSE
42 2004 2006 ( 2006)
80 15
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O 1] O
O [ | O
2004(n=456) [
2005(n=469) [
2006(n=448)
10.0 20.0 30.0 400 500 600 70.0 80.0 900 100.0
2006
(n=448) 36.4 46.4 13.2 2.0 0.2 1.8
2005
(n=469) 38.2 48.2 8.7 1.7 0.4 2.8
2004
(n=456) 447 45.0 55 1.1 0.0 3.7
43 ( 2006)
[m] =]
m] [m]
] m]
=] [m]
2004(n=456) | |
2005(n=469)
2006(n=448) |
0 10 20 30 40 50 60 70 80 90 100
2006
(n=448) 5.3 21.4 39.8 9.5 11.3 4.7 5.0 2.9
2005
n=465) 7.7 25.4 36.8 8.4 13.3 5.2 2.0 1.2
2004
(n=456) 8.6 23.7 31.8 13.0 14.4 4.9 2.7 1.0
44 ( 2006)
80 90
80
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7.3.
81
15
15
() (*0)
2004/04/05 297 19.9/74.4
2004/11/07 382 26.4/72.3
2005/02/19 272 20.6/77.2
951 22.7/74.3
- 60.5 -92.3
18.4% - 2.1%
46
- 122 -58.2
13.0% - 21.7% 748 -20.1
81 B

112

45

21.1% - 5.7%



0 200 400 600 800 1000 0 200 400 600 800 1000
n=951( 15 17 )
45
0 200 400 600 800 0 200 400 600 800
n=951( 10 17 )
46
46
16 12.2% 95.6%
13.0% 75.8% 17.5%
74.8% 49.0%
25.3% 25.7
25%
25

113




16
95.6% 4.4% 0.0% 12.2%
75.8% 17.5% 6.7% 13.0%
49.0% 25.3% 25.7% 74.8%
58.2% 21.7% 20.1% 100%
7.4.
( )
82
24

82
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17

17

83

83

82

115

11.9 )



17

7.4 %

6.2 %

4.5 %

3.0%

23 %

2.0%

19%

1.0%

7.4.1.

OECD
(OECD 1981)

OECD

FAO WHO)
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84

(WTO)

85

1/10

MOP(Margin of Protection)

ADI

84

85

( 2004)

1/10
1/10
5%

1%

ADI
WTO

1/100

MOE(Margin of Exposure)

ISO HACCP

(WHO 1993)
WTO

117
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7.5.

118
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8 BSE

8. BSE
BSE
BSE
8.1.
BSE 86
18 BSE
BSE
BSE
BSE
BSE
87
BSE BSE BSE
BSE BSE BSE BSE
BSE
BSE
BSE
BSE
BSE
BSE BSE
86
87 30 ( 2005)
BSE 30 20

119



8 BSE
BSE BSE
BSE BSE
( 2004)
BSE
18 BSE
BSE
2001 9 ) (
( 2005)
2002 7
BSE BSE
2003 12
( 2003 5 )
BSE BSE
2004 7 (BSE
(WG) 2004)
(
2004 9 2004b) BSE
2004 10 (
2004b)
(
2005 5 2005a)
2005 11 ( 2005¢ )
2005 12 ( 2005b)
2006 1
( )
(vCJD)
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8 BSE

BSE

BSE vCJD

BSE vCJD

LINE 2006/1/24)

121

(YOMIURI ON



8 BSE

8.2. ( )
6.2 33
19
20
18
( )
( ) ( ) 19
20 19
20
19
20
— BSE
> <
v 1 v
A f B
\ B ......... A' ...................... /
A E ..................................... I:l
B A A
33
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8 BSE
19
BSE
BSE
BSE BSE
100
BSE 30
30 BSE
30 BSE 20
BSE 20 20
BSE
BSE
BSE
BSE BSE
20 BSE

123




8 BSE

8.3. ( )
8.3.1.
BSE
BSE (
BSE
BSE ) 2004
6 BSE
BSE
C BSE
(2004 1 7 ) BSE
(2004 9 2005 4 ) BSE
(2005 6 12 ) BSE
(2006 1 6 )
47
21

124

1

2006



BSE

60% [ 7 10
50% |
40%
30% |
20% |
10%
0% 0
47
21
8 3 20
6 2 1
22 | BSE vCJD 2 1
2
5 5 16
5 2 1
19 3 1
BSE vCJD 2 1
1
3 10 16
3 7 1
19 | BSE vCJD 4
2
1
3 7 14
2 1 2
1 1
15 1
BSE vCJD 1
1

125




8 BSE

8.3.2.
BSE

22(
BSE

BSE

BSE

3.1)
2004 1 BSE
BSE (
)
)
BSE
19( 2.4)
BSE BSE
(BSE

126



BSE
BSE
BSE
19(
BSE
BSE
88
15(
88 33

127

BSE

BSE

3.2)

2.5)



8 BSE

8.3.3.

BSE

6.3

( )
(YOMIURI ONLINE 2006 1 24 )

8.1

6.2

BSE
48

128



BSE

8 BSE

vCJD

8.4.
2006 7 27

C BSE

61

48 BSE

vCJD
2006
(NTT 2006)
60
96
(infoseek 2004)

129

6



8 BSE
( 22
( )
( )
22 ( 2007)
15 16 17 18
() (%) () (%) () (%) () (%)
201052.3 38.7 0.0 0.0 6617 0.1 122363 2.6
204601.8 56.6 410218.7 91.1 406218.3 88.7 409869.8 87.7
495654.1 953 410218.7 91.1 406880.0 88.8 422106.1 90.3
520096.1 100.0 450362.5 100.0 458102.7 100.0 467236.7 100.0
( )
8.5.

BSE

BSE
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89

system Disrupting Chemicals]

EDC

EDC

EDC

89

EDC

DDT

EDC

EDC

PCB

EDC

21

131

EDC [Endocrine

EDC

EDC

1998



9.1.
EDC
EDC
PDCA
[ J
o
° EDC
° EDC
° EDC
EDC
EDC
6.1.3.2
EDC
9.2.
EDC (1997)
)
SPEED'98 SPEED'98 )
1998) 7 2005
( 2005a)
.
1998 2005
EDC

EDC

132

EDC
EDC
EDC
1998
EXTEND2005 (
EDC

EXTEND2005 )



EDC

EDC

( )

EDC
9.3. EDC
EDC EDC

9.3.1. SPEED'98

"Our stolen
future” 1996 ( ) EDC 1997

1998
SPEED'98 SPEED'98
(
2004 166) ( ) D
1
67 44
.
SPEED’98
( 2005)
EDC
EDC

EDC 6.1.3.3
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(carbendazim

MBC )
90
EDC
40
EDC
EDC
EDC
9.3.2. EDC
EDC
49 EDC
1998 1998
SPEED'98
D > Amazon
(http://Amazon.co.jp)
2/3 1998 1999 49
(2001 )

90

134
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951 303 330 158 86 61 13

297 89 111 49 26 17 5
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272 85 96 48 23 17 3
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951 48 125 215 342 204 17

297 18 37 67 111 54 10

382 22 51 94 133 76 6

272 8 37 54 98 74 1

216 16 31 32 66 71 -

707 29 92 175 269 127 15

30 225 4 32 55 81 53 -
40 168 6 20 40 69 30 3
50 318 19 40 69 120 64 6
60 228 18 32 47 69 54 8
121 6 11 8 31 63 2

442 15 52 85 190 94 6

202 6 27 61 75 26 7

148 9 27 52 42 16 2

23 10 6 4 2 1 -

33 1 1 2 5 24 -

161 3 11 16 65 62 4

256 4 26 58 103 59 6

415 25 66 116 148 54 6

78 14 21 20 18 4 1

165 25 32 51 37 17 3

537 21 68 130 217 93 8

125 - 19 27 46 28 5

95 1 2 6 39 46 1

19 - - - 2 17 -
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951 51 127 200 320 234 19

297 19 46 58 96 70 8

382 23 48 85 132 86 8

272 9 33 57 92 78 3

216 10 23 45 61 76 1

707 38 100 149 252 152 16

30 225 9 29 47 74 65 1
40 168 4 23 32 65 39 5
50 318 16 35 74 110 76 7
60 228 21 38 43 68 52 6
121 6 8 13 32 59 3

442 15 60 77 163 119 8

202 8 22 59 78 30 5

148 10 30 44 43 19 2

23 9 6 3 2 3 -

33 2 2 1 3 25 -

161 4 21 22 57 54 3

256 2 31 53 94 68 8

415 25 56 106 144 7 7

78 17 15 18 18 10 -

165 29 23 46 41 24 2

537 19 90 106 190 120 12

125 2 10 31 51 27 4

95 - 3 12 33 46 1

19 - - - 4 15 -
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C BSE

C BSE

(dd/mm/yyyy) ( ) (
) )
(
)
0 BSE vCID
1
2
3
4
1/9/2004 41
(
( )
| 1/14/2004 2
1/15/2004 39
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C BSE

1/17/2004 50
)
(
1/21/2004 19
(
( )
1/25/2004 | 21
)
BSE vCJD ( )
2/3/2004 84
)
2/12/2004 68

)
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C BSE

2/13/2004 62
(
2/14/2004 59
)
| 2/16/2004 37
)
)
| 2/19/2004 30
(
| 2/20/2004 64
« )
)
2/22/2004 47
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BSE

3/1/2004 51
1
(
| 3/10/2004 48
1
( )
3/11/2004 18
1
(
3/14/2004 43
1
BSE vCJD
3/20/2004 53
1
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C BSE

3/27/2004 63

(
4/7/2004 37

« )
( )

| 4/8/2004 63
)
6/18/2004 54
)
| 7/10/2004 64
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C BSE

9/16/2004 42
(

9/17/2004 42
(

9/20/2004 67
( )

9/26/2004 | 83
(

10/7/2004 63
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C BSE

11/11/2004 50
(
(

BSE vCID )
1/29/2005 38

| 2/10/2005 46

)

2/24/2005 51

2/24/2005 44
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C BSE

3/8/2005 63
3/9/2005 61
)
)
3/16/2005 | 57
(
3/16/2005 77
3/25/2005 66
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C BSE

| 4/6/2005 44
(
4/15/2005 66
(
4/26/2005 34
)
4/26/2005 76
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C BSE

| 6/8/2005 68
(
( )
10/8/2005 | 40
« )
( )
107972005 | 54
(
10/13/2005 50
(
)
(
10/13/2005 49
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C BSE

10/21/2005 | 36
(
(
10/30/2005 69
)
() ( )
« )
BSE vCID
10/31/2005 54
()
( )
( )
(
11/1/2005 72
BSE vCJD (
BSE vCID (
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C BSE

11/3/2005 | 62
(
)
11/7/2005 58
)
)
11/8/2005 72
(
11/16/2005 84
(
BSE vCID
11/19/2005 55
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C BSE

| 11/25/2005 44
(

12/2/2005 4

)

| 12/14/2005 39
(

12/16/2005 41

| 12/18/2005 64
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C BSE

BSE vCID
1/24/2006 | 64
(G X
1/26/2006 | 60
)
)
BSE vCID
1/26/2006 | 60
)
)
1/27/2006 63
(
)
1/28/2006 | 39
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C BSE

1/30/2006 66
2/7/2006 49
( hi¢
(
2/8/2006 42
)
| 3/15/2006 39
)
3/27/2006 45
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C BSE

3/30/2006 64
)
( )
)

( )

4/2/2006 37
)
)

(

4/5/2006 45
( )

4/5/2006 45
5/26/2006 40
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C BSE

6/15/2006 65
)
(
1/31/2004 50
| 2/1/2004 42
(
2/4/2004 58
(
2/7/2004 56
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C BSE

2/11/2004 59
2/17/2004 62
2/19/2004 | 62
( )
( )
2/21/2004 50
2/24/2004 | 44

255




C BSE

2/26/2004 56
3/6/2004 54
3/8/2004 16
3/11/2004 43
3/12/2004 53
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C BSE

3/12/2004 16

3/30/2004 35
(

4/9/2004 64

4/23/2004 69

4/24/2004 78
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C BSE

| 5/16/2004 71
(
( )
6/4/2004 56
« )
10/6/2004 | | 57
( ( ) (
(
( )
12/17/2004 42
)
1/29/2005 | 26
(
4/5/2005 | 74
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C BSE

| 4/19/2005 50
C )
4/23/2005 38
« )
10/16/2005 42
« )
C )

11/6/2005 19

C )

11/10/2005 | 75
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C BSE

3
( )
)
| 12/4/2005 69
3
« )
(
12/16/2005 39
3
12/30/2005 44
3
2/15/2006 47
4
)
2/16/2006 70
4
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C BSE

3/30/2006

71

5/11/2006

57
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C BSE

(http://research.goo.ne.jp/database/data/000312/)

()

1 450 42.49%
2 609 57.51%
()
1 22 2.08%
2 220 20.77%
3 446 42.12%
4 235 22.19%
5 95 8.97%
6 41 3.87%

()
1 ( ) 885 83.57%
2 750 70.82%
3 652 61.57%
4 518 48.91%
5 462 43.63%
6 649 61.28%
7 372 35.13%
8 652 61.57%
9 ) 494 46.65%
10 6 0.57%
11 41 3.87%
()
1 293 27.67%
2 9% 9.07%
3 287 27.10%
4 252 23.80%
5 13 1.23%
6 48 4.53%
7 39 3.68%
8 31 2.93%




C BSE

()
1 68 6.42%
2 239 22.57%
3 426 40.23%
4 326 30.78%
()
1 453 60.24%
2 393 52.26%
3 45 5.98%
4 159 21.14%
5 227 30.19%
6 53 7.05%
7 75 9.97%
8 18 2.39%
()
1 65 6.14%
2 181 17.09%
3 171 16.15%
4 426 40.23%
5 216 20.40%
()
1 416 39.28%
2 498 47.03%
3 105 9.92%
4 40 3.78%
()
1 708 66.86%
2 306 28.90%
3 35 3.31%
4 10 0.94%
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C BSE

()
1 150 14.16%
2 518 48.91%
3 233 22.00%
4 117 11.05%
5 41 3.87%
()
1 32 3.02%
2 106 10.01%
3 501 47.31%
4 346 32.67%
5 74 6.99%
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D 1

SPEED”98

SPEED'98

Compound(s)

( )

Acetochlor

Alachlor

10

PRTR

Aldrin

21

81
81

75

75

(2

Allethrin, d-trans

Amitrol

PRTR

Arsenic

Atrazine

PRTR

11
PRTR )

Benzenehexachlorid
e (BHC)

Benzo(a)pyrene

43

Benzophenone

46

Bisphenol A

37

PRTR

Bisphenol F

Butylated
hydroxyanisole
(BHA)

Cadmium

Carbaryl

13

PRTR

Carbendazim

50

PRTR

Chlofentezine

Chlordane

0/0]010

14

POPs

Chloroform

Cypermethrin

0

56

PRTR

DDT

0

18

71

DDT Metabolite,
p.p'-DDE

19

and 3

1,2-dibromoethane

17

12- -3-

Dicofol (Kelthane)

20

PRTR

Dieldrin

23

81
22

75
81 75

Dioxins and furans

(
POPs PRTR

Endosulfan

0

24

(

PRTR

Ethane Dimethane
Sulphonate

Ethylene thiourea

Fenarimol

Fenbuconazole

Fenitrothion

010]010

Fenvalerate

0

58

PRTR (57

Fipronil

Heptachlor

25

86

75

Heptachlor-epoxide

26

Iprodione

Karate

0|0{0[0|0

Kepone
(Chlordecone)

0

51

Ketoconazole

0

Lead

Lindane
(Hexachlorocyclohe
xane)

12

72

71
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D

Linuron o
Malathion o 27 PRTR
Mancozeb o 52 ( PRTR
Maneb [} 53 PRTR
Mercury
Methomyl o 28 L)
Methoxychlor o 29
Metribuzin o 55
Mirex o 30
Nitrofen o 31
Nonachlor, trans- o 16 trans-
Nonylphenol, 36 ) 4 PRTR (
octylphenol ) 4
Octachlorostyrene 48 )
Oxychlordane o 15
PBBs )
PBDEs
PCB, hydroxylated
) ® 74
PCBs 72 POPs PRTR
Pendimethalin o
Pentachloronitroben °
zene
) 90
Pentachlorophenol o PRTR
Perfluorooctane
sulfonate
Permethrin o 59 PRTR
Procymidone o
Prodiamine [}
Pyrimethanil o
Resorcinol
Styrene dimers and
trimers ( )
Sumithrin o
Tarstar o
Thiazopyr [}
Thiram o 54
Toxaphene o 32
Triadimefon o
Triadimenol o
33 90 (TBTO 13
Tributyltin o PRTR
PRTR )
Trifluralin o 35 L PRTR
Vinclozolin o 60
Zineb o 61 PRTR
Ziram o 62 PRTR
(. n-
2,4- e PRTR
44 24
45 -2- PRTR
47 4-
49
2,45~
38 -2- PRTR 39
Di-ethylhexyl phthalate 40 _ PPR;_F;R
(DEHP)Butyl benzyl phthalate a1
(BBP)Di-n-butyl phthalate 42
(DBP)Diethyl Phthalate (DEP) 63
64
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| 65
(1998) 2000
SPEED'98 2000 11 (http://www.env.go.jp/chemi/end/endindex.html)

(http://www.ourstolenfuture.org/Basics/chemlist.htm) (2000)
()
() 10 11 -

( )

) (
(
( )
()
PRTR
()
()
()11 13
(1 )1998 SPEED'98 66. 12
(
67. 12

10
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Amazon.co.jp

2007

1993
1997
1997
1998
1998
1998
1998
1998
1998
1998
1998

1998
1998

1998
1998
1998
1998

1998
1998

1998
1998
1998
1998
1998
1998
1998
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1998
1998
1998
1998

1998
1998
1998
1998
1998
1998

1998
1998
1999

1999
1999
1999
1999

1999
1999
1999
1999
1999
1999

1999
1999
1999
1999
1999
1999
1999
1999
1999

1999
1999
1999

1999
1999
1999
1999
1999
1999
1999
1999
1999
1999

10
10
11
11

11
11
12
12
12
12

12
12
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—0157
)
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1998.9.15.15
_B_
! (7
Q&A
2 —

STOP!
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|
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0-157

65
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1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
1999
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2000
2001
2001
2001

2001
2001
2001
2001
2001
2001
2001
2001
2002
2002
2002
2002

2002
2002
2002
2003
2003
2003
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e e e e
NP P OOOOO
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10
11
11
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©

10
11

A W

2000-'01 CO2
— (6)

— (Vol.1(2001.1))
FDF —
36 Q&A

(EDSTAC)

— (V0l.2(2001.11))

— 21
NHK 6 —
— Vo1.3(2003-4)>
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2003
2003
2003
2003
2003
2003
2003
2004
2004
2004
2004
2004
2004
2005
2005
2005
2005
2006
2006
2006

~N o M

10
10
11
12

(¢, ]

10
12
12

o O

12

o o o

— (Vol.4(2004.1))
WHO —

WHO —

Al 6]
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D 1996 EDC
( 2005 )
1996 (EDSTAC=Endocrine
1996 1 us Disruptor Screening andTesting Advisory Committee) (US EPA= United
StatesEnvironmental Protection Agency)
1996 3 OurStolen Future
1996 10 us EDSTAC 1998 10
1996 11 OECD
1997 1
1997 3 ) (
1997 5 ( )
1997
1997 9 ( Our StolenFuture )
1997 12 OECD OECD (EDTA)
OECD (BIAC)
1998 3 OECD (EDTA)
(VMG-mammalian)
1998
1998 SPEED'98
1998 6
EPA ( EDSTP= Endocrine
us ) . .
DisruptorScreening and Testing Program)
1998 8 (EC)
EU
1998 11
1998 12
1999 3 ( ) ( )
1999 4
1999
us (NRC NAS) Hormonally Active Agentsin the
1999 7 Environment
OECD
EC —
1999 12 EU (Community Strategy for EndocrineDisrupters—a range of
substancessuspected of interfering with thehormone systems of humans andwildlife™
COM(1999)706)
2000 1
() -
2000 3 36 -
2000 (SCOPE/ICSV)
2000 4 (IUPAC) SCOPE/IUPAC (EAS) ( SCOPE/IUPAC
Project on EndocrineActive Substances)
EC
2000 6 EU (Towards the establishment of apriority list of substances for furtherevaluation
of their role in endocrinedisruption - preparation of a candidate listof substances as a basis for
prioritysetting)
2000 7 OECD (VMG-eco)
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EDSTAC EDSTP

EPA ( ICCVAM=Interagency Coordinating
Committee onthe Validation of Alternative Methods) (in vitro )
2000 8 us ICCVAM
( NICEATM= NationalToxicology Program Interagency Centerfor Evaluation of Alternative
-Toxicological Methods)
(EPA)
2000 10 EU EC
SPEED'98 2000 11
EC (
2000 11 )
EU 12 435
2000 12
2001 3 OECD TG407( 28 )
EPA EDSTAC
2001 4 us ( EDMVS= Endocrine DisruptorMethods Validation
Subcommittee) EDMVS 2003 12
2001 6
2001 12
EDTA
2002 6 OECD (VMG-non animal)
(WHO) (ILO) (UNEP)
2002 8 Global Assessment ofthe State-of-the
Science of EndocrineDisruptors(
)
2002 9 Us ICCVAM/NICEATM ( Expert Panel Evaluation of theValidation Status of In Vitro
TestMethods for Detecting EndocrineDisruptors)
ICCVAM/NICEATM (Proposed substances for Validation ofEstrogen Receptor(ER) and
2002 10 us AndrogenReceptor ( AR ) Binding andTranscriptional Activation ( TA )Assays)
78
2002 11 (SCOPE)/ (IUPAC)
2002 12 Us EPA EDMVS EDSTP Tierl
2003 2 ()
2003 3 OECD (FishScreening Assay) ( )
ICCVAM/NICEATM (ICCVAM Evaluation of In Vitro TestMethods for Detecting Potential
EndocrineDisruptors: Estrogen Receptor andAndrogen Receptor Binding andTranscription Activation
2003 5 us Assays (NIHPublication 02-4503)) 78
( 6 11 )
2003 9 OECD (Amphibian MetamorphosisAssay)
SPEED’98
2003 10 EU EC (' )(DraftBaseline Report on
Integrated Monitoringof Endocrine” COM(2003)338 final)
2003
2003 11 “ Implications ofEndocrine Active Substances for Humans andWildlife Executive Summary”
Pure andApplied Chemistry (2003 75 11-12 )
2003 12
2004 3 OECD
EPA EDMVS ( EDMVAC= Endocrine
2004 6 uUs DisruptorMethods Validation Advisory Committee) EDSTP
(EDSP= EndocrineDisruptor Screening Program)
2004 7 WHO ( )
2004 12
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— EXTEND
20053 2005 — SPEED'98
( ) (
) ( )
COM(2001)262final
(@]
o
(@]
(@]
o
(Tier 1 Screen/Test) | Pre-validation | Validation (Tier 2 Test) Pre-validation | Validation
2000 2001 2001 2003
2000 2001 2002 2003
2001 2002 2001-2002 2004
2001 2002 2002-2003 2005
2000 2001 2003-2004 2004
2000 2001
2001 2002
2001 2002
2001 2003
2001 2002
2001 2002
in vitro (ER AR TR HTPA )
in vivo (
)
in vivo ( TG407 )
in vivo (
)
Tierl 87,000 50 100
Tierl (HPV) 2004 (HPV
100 / ( 453ton/ ) )
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DES

DDT
PCB

USA

2001)

10

11

12

275

1998)

USA



( 1998)

276



1999)

(

DES

—_ e~~~

— — — —

®PCB (

®DES

PN

— — —

277



( 1999)

278



QL.
Q2.
Q3.

Q4.
Q5.

Q6.
Q7.
Q8.

Qo.

Q10.

Q11

Q12.

Q13.

Q14.

Q15.

Q16.

Q17.

Q18.

Q19.

Q20.

Q21.

Q22.

Q&A (

279

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q.29.

Q30.
Q31.

Q32.

Q33.

Q34.

Q35.

Q36.

DES

2001)



( 2001)

DES

EPA
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WHO (Damstra 2002)
54.2
3.14 EDC 543
544
11 3141 545
12 3.14.2 546
13 3.15 EDC 547
14 55 EDCs
15 3.16
16
17 EDCs
41 6.1
411 6.2
2.1 412 621
22 413 622
23 42 623
421 6.2.4
24 ( ) 422 63
25 423 63.1
43 632
31 431
32 432 6.4 EDCs
321 433 6.4.1
322 44 6.4.2
323 441 6.43
324 442 6.4.4 QA/QC
33 HPG 443 645
33.1 HPG 45 6.4.6 SARs
332 451 65
333 452
334 HPG 453
46
335 HPG 461 — —
336 462 71
463 72
337 HPG 47 73
3.4 HPA 74
34.1 HPA 51 741
342 HPA 51.1 742
35 HPT 512 75
351 HPT 513
352 HPT 514 751
36 515 752
3.7 HPG 516 753
38 517 754
39 5.1.8 EDCs 755
756
3.10 519 7.5.7 GLEMEDS
3.11 52 758
521 759
3.12 EDC 522 75.10
523
3121 524 7511
3122 AR () 525
3123 ER 53 7512
3.12.4 53.1
3125 AhR TCDD PCBs 532
PCDFs 533
3.12.6 p,p’-DDE 534
5.4
3.13 EDC — 54.1
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SPEED”98
A
A
DDT PCB

(A

(B) DES
©

(D) DES
DES

2003)

282

(DESAD

)

)

VS.

Vs.

SPEED’98



(A

(A
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678
)
10 11 12
2 4
(14 16
14 15 16

285

PDCA



1.1.

111

112

113

1.2

121

122

2.2.

221

2.2.2.

112

120

(111

1.1.2)

286

111

120



2221
2222

2.3.
2.4.

2.5.

3.1.1.

3.2.

3.2.1.

3211

3212

32121

321211
321212

122

32122

) 4

121

122

287

411

121



321221 32121
321222

( 321212

4.1.
4.1.1.

123)
4.2.
42.1.
4211.

42111
42112

4212

42121
42122

421221
421222

123

288



RMP

RMP

RMP

RMS

RMP
RMS
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PDCA

290



201



