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(M) (%) (M) )
1 Diethylstilbestrol 1.03 41.0 33 Estriol 3-methylether 269 79.7
Dipropionate -
34 Nafoxidine 273 34.0
2  Estrone 4.88 38.0
35 17a-Ethynylestradiol-3- 274 97.3
3 Hexestrol 10.1 54.0 cyclopentaether
4 17-Epiestriol 11.6 102 36 Daidzein 324 38.0
5 Estriol 13.0 113 37 ﬁ,4.4'-Trihydroxybenzop 329 64.9
enone
6 Diethylstibestrol 13.5 79.0 38  S5o-Dihydrotestosterone 263 77.0
7 16-Ketoestradiol 14.9 64.4 39  Norethindrone 490 777
8  16a-Hydroxyestrone 16.9 63.6 40  B-Zearalanol 506 47.0
9 Ethynyl estradiol 17.1 91.0 41  Isoliquirtigenin 555 42.1
10 Diethylstilbestrol 22.9 74.1 42 4,4-Dihydroxydiphenyl 565 65.1
11 17p-Estradiol 23.1 100 43 2,2-Bis(4-hydroxyphenyl 608 12.0
12 6B-Hydroxyestradiol-17 23.3 42.0 " 2 4-methyl-n-pentane 610 6.0
13 6-Ketoestradiol 27.2 73.0 4,4"-Dihydroxy .
14 p-zearalenol 28.3 43.0 45 Denzophenone 716 37.0
15 Mestranol 20.2 82.0 SRSt id
estrano . . 45 AP th3t/h :zu |_e 833 42.0
16 o-Z lenol .1 61.0 p-napntholbenzein
a-Zearalen 30 47 o o 969 43.0
- i i -hydroxyflavanone
17 17o-Estradiol 10.1 54.0 48 o ) 1040 45.3
18 Dehydrostilbestrol 32.9 61.0 37,4%,7-Trihydroxy
49 isofravone 1190 48.2
19 Coumestrol 35.8 61.0 2,3,4,4"-Tetrahydroxy )
20 6o-Hydroxyestradiol  42.3 73.0 5o Denzophenon 1250  89.4
A B-Estradiol-3-benzoate
21 Equilin 48.3 50.1 51 farof 1280 50.6
- - Kaempfero
22 Estrone 3-hemisuccinate 54.6 31.9 52 P 1360 109
- Norethynodrel
23 2-Methoxy-p-estradiol 67.4 80.7 53 1420 33.0
- 4-Cyclohexylphenol
24 4-Hydroxyestradiol 81.0 85.0 54 yelonexylp 2050 10.6
- 6-Benzoyl-2-naphthol
25 2-Hydroxyestriol 94.3 91.0 55 Iohenol 2470 30.0
Non: eno
26 Estrone acetate 106 38.2 56 vip 3310 104
27 5u-androstane-3p . 92.0 GBKetoes'ﬁr?dio!-G—(o—ca
17p<diol ’ . g7 rboxymethylyoxime 3610 52.9
28 144 88.0 Levonorogestrel
2-Hydroxyestradiol 58 ) 4080 78.0
29 ) 175 56.0 2,2-Bis(4-hydroxy-3-met
Genistein hylphenyl)propane
30 F 177 41.0 > Benzyl-4-hydroxybenzoat 7660 112
N ;1/'4 -Dihydroxytetraphen 60 e 8090 58.0
194 51.0 -
methane 61 Triphenylethylene 55400 44.0
32 4-(1-Adamantyl)phenol 241 58.9 _
4,4%-Dihydroxy
4 A" -Thinhis-nhennl 62 diphenylmethane 133000 48.0
4-0ctylphenol
ECs,, M
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(incidence)
mortality prevalence

person-years
10 10
10
10 160
160 10

10

160 10 160
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risk

(relative risk, RR) (odds ratio, OR) correlation
coefficient
400 10
100 400/100
10,000 10,000 10
10,000 400 400 10
10,000 100 100 10
300
100 300/100
100 100 80 50
100 100
100 100
80 50
20 50
80/20=4 50/50=1
4/1=4
100 100
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80/(80+50k) k 20/(20+50k)
{80/(80+50k)}/{20/(20+50k)}

80+50k  20+50k 50k
(80/50)/(20/50) (80/20)/(50/50)
study design
1) randomized controlled trial
2) (cohort study)
3) retrospective cohort study
4) (case-control study)
5) (nested case-control study)
6) (cross-sectional study)
7 (ecological study)

intervention study

observational study

random allocation

supplement
placebo
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cohort

observed to expected
standardized

O/E
ratio standardized mortality ratio, SMR
incidence ratio, SIR

O/E
observed
O/E
expected
O/E
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control

matching

O/E
100 100

(case)
(control)

population control

matching

individual matching
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PCB PCB
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chance (bias) (confounding) (causality)
alternative

explanations
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causal inference
Hill

Hill

1964
U.S. Surgeon General's Advisory
Committee on Smoking and Health, 1964
Hill, 1965
1965 1 14
association
(causation)
9 (viewpoints)
criteria
1991
10
1994 1996 1998 2000 2002
2002
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Department of Health and Human Services 1980
The Report on Carcinogens 2000
218
Known to be human carcinogen
Reasonably anticipated to be human carcinogen

sufficient
evidence
limited evidence
International Agency for Cancer Research 1972
IARC
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans
(a)

()
()
(a)
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(a)

(0
sufficient
evidence A probably
limited evidence
sufficient evidence B
possibly
limited evidence
less than sufficient evidence
inadequate
inadequate limited
probably
evidence
suggesting lack of carcinogenicity
1964
2004 5 28
"The Health Consequence of Smoking: A Report of the Surgeon General”
1964 1
941
Introduction and approach to causal inference
1964
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associated with a significant increase 1969
a likely risk factor 1971
(a major risk factor)(1973)
(strong associations)(1974)
a major, independent risk factor (1980)
the most powerful risk factor 1983
a cause and the most powerful risk factor 1989

Hill
Hill
evidence against competing noncausal explanations

(evidence supporting causal ones [explanations])
Hill

Hill
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1965;58:295-300.

National Academy of Sciences. Veterans and Agent Orange, Update 2002, Executive
Summary. Washington DC: National Academy Press, 2003

National Toxicology Program. Report on Carcinogens. Ninth edition. Research Triangle
Park, NC: U.S. Department of Health and Human Services, Public Health Service,
National Toxicology Program, 2000.

International Agency for Research on Cancer. Some Internally Deposited Radionuclides.
IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Vol. 78. Lyon:

International Agency for Research on Cancer, 2001.

U.S. Department of Health and Human Services. The Health Consequences of Smoking: A
Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human
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Prevention and Health Promotion, Office on Smoking and Health, 2004.
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