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Insidens av kreft i ulike celltyper
+ Kreft i eksterne epitel (eksempler
hud, tykktarm, mage og cervix).............56%

* Kreft i indre epitel (eksempler
bryst, prostata, egg, bleere o

pankreas S 1. Y 4
* Kreft i stette vev og

bloddannende organer (sarkom og
leukemi)......... ...8%

Kilde Cairns og J. Clemmesen Acta. Path. Microbiolo. Scand.
Suppl. 175 (1964), 209(1969) og 247(1974)
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Fordeling av kreftdedsfall etter miljofaktorer
(Doll and Peto - 1981)

Diet 35% (range, 10-70%)

Acohol 3% (Range,2-4%)

Infection 10%?

Geophysical factors 3%

Medicines & medical

procedures 1%

Industrial products <1%

Pollution 2%

Occupation 4%

Reproductive and sexual
behavior 7% (range, 1-

Food additives <1%

Unknown ?%

Tobacco 30% (range, 25-

40%)

Variasjon av kreftinsidens

Variation in Incidence of Common Cancers

mellom ulike land

RISK UP
TYPE OF CANCER  REGION OF TOAGE75 RANGEOF  REGION OF
HIGHEST INCIDENCE (PERCENT)  VARIATION? LOWEST INCIDENCE
Men
Skin ‘Queensland Over 20 Over 200 Bombay
Esophagus Northeast Iran 20 300 Nigeria
Lung Great Britain 1 35 Nigeria
Stomach Japan 11 25 Uganda
Liver Mozambique 8 70 Norway
Prostate United States (blacks) 7 30 Japan
Colon ‘Connecticut 3 10 Nigeria
Mouth India Over2 Overl5 Denmark
Rectum Denmark 2 20 Nigeria
Bladder ‘Connecticut 2 4 Japan
Nasopharynx Singapore (Chinese) 2 2 Great Britain
Woman
Cervix ‘Colombia 10 15 Israel (Jews)
Breast ‘Connecticut 7 15 Uganda
Uterus California 3 30 Japan
Ovary Denmark 2 60 Japan

AThe highest incidence observed divided by the lowest incidence observed

Variation Between Countries in the Incidence of Some Common Cancers

Site of Origin

of Cancer High-Incidence Population Low-incidence Population
Location Incidence:  Location Incidence®
Lung (New Orleans, blacks) 110 tndia (Madras) 58
Breast awaiians: tseael (on-Jews) 140
(Addanta, blacks: 91 China (Tianjin) 13
Brazil (Recife) & sracl (non-lews) 10
Japan (Nagasakil a2 Kuwait (Kuwaitis)
China Shanghai) £t Canada (Nova Scotiaj 0.7
USA (Connecticut, whites) 34 India (Madras) 18
Melanoma Australia (Queensland) 31 Japan (Osakal 02
Nasopharynx  Hong Kong 0
Lsophagus France (Calvados 30
Rladder Switzerland {iasel; 28
rerus an Francisco 2 India (Nagpur) 12
o, whites)
Ovary Zealand 2 Kuwait (Kuwaitis) 33
{Polynesian [slanders;
Rectamn scael (European 2 Kuwalt (Kuwaitis) 3.0
d 152 barn}
Laryny Brazi] (530 Paulo) 18 Jupan traral Miyagi 2.1
pancreas geles, Koreans) 16 India (Poona 15
Lip mada {Newfoundlamd: 15 Japan (Osaka) 01
Kidney Canada (XWT and Yakon: 15 india (Poona; 07
Oral carity France (Bas-khin [ India (Poona) 0.4
Leukemia Canada :Ontario) 12 India (Nagpur) 22
Tostis Swiczerland (urban Vaud) 10 Ching (Tianjin) 06
Tncidence - nanber of new cses pee veat per 100000 population. adjusied e @ standatdized
population age disteibution iso s to climinae cffects due merely t differences of population
age distriburicn:. Figures for caneers of hecas, uterine corvis, uteras. and ovary ace for women
nher figiees are for men
Adapied from V1. DeVite. S, Hellman, and 5.4, Rosenberg teds.). Cancer: Principles and Practice
of Uncology. 3th ed. Bhiladelphia: Tippincott. 1917 b Cancer
Incitlence in Five Conrinents, Vo, 5. 13 nn: Inernational Agency for Research on Ganeer, 1957

Krefttilfeller i Norge

5% Mage

8% Tykktarm
23% Prostata

5% Endetarm
8% Urinbleere og
urinrer

Bukspyttkjertel.
Tykktarm...
Eggstokker...
Endetarm...

Nye tilfeller av kreft i Norge 1993
fra Kreftregisteret

FIGURE 5. Range of carcinogenic potency in male
rats. (Reproduced from Gold er al.® with permission
from the National Institute of Environmental Heaith

Sciences.)
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Grunner til @ ekstrapolere mot O

+ Unicelluleer og monoklonal origin av kreft
Evidens X linket glukose-6-fosfat dehydrogenase som
marker

* Initiering, promotion og progresjon

* Cytotoksisitet

* Hvilken eksperimentell evidens har vi for
ekstrapoleringern mot O
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Bladder neoplasms in female mice
2-acethylaminofluorene

Prevalence of bladder neoplasm
mice fed 2-AAF for 12 mo.

FIGURE 1. lncxdence of cancer of the female breast as 2 function of dose in A-bomb

survivors, in wor

subjected to m\uuple lluoroscopnc examinations of the chest during treatment of pulmonary

n treated with X-rays for acute postpartum mastitis, and in women
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Relativ risk - lungekreft ved reyking 3 studier
Doll & Peto 1976, Rogot & Murray 1980 og Lund & ZeinerHenriksen 1981
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FIGURE 2. Incidence of lung cancer in regular smokers of cigarettes in relation to the 52 1983 67-73
number of cigarettes smoked per day. (Reproduced from Doll* with permission.)

208 IARC MONOGRAPHS VOLUME 38 Fig. 9. Relationship between age of starting regular cigarette smoking in early adult life and
Fig. 8. Background and excessrisks: lung cancer death rates among nonsmokers in refation lung cancer death rates at age 55-:4 (mean, 60) for US men. Data presented separately for
to age (lower line) and among regular cig: kers, in relation to approxi years of heavy and for moderate smokers
smoking (upper line)?
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- Dose-Response for Initiating Activity of
EXPERIMENTAL DOSE-EFFECT DATA o Benzo{a)pyrene
Carcinogenesis in Laboratory Animals 5 0 i
> E

] E ]
_ The neoplasms induced experimentally in animals of different species vary g r <
widely in dose-incidence relationships. Aithough neoplasms of virtually every s B s
3 i 3
TABLE 1. Age-Standardized Lung Cancer Death Rates for Cigarette Smoking, z ol %
Occupational Exposure to Asbestos Dust, or Both : 2 = >
2 E 2
Exposure History of a g o g
to Cigarette  Death  Mortality  Mortality  § B 4
Group Asbestos? Smoking? Rate Difference Ratio s g - s
Control No No 113 0.0 1.00 g 2 ootk g
Asbestos workers Yes No 58.4 +47.1 5.17 ; E =
Control No Yes 1226 +1113 1085 9 E ® Single Doses ]
Asbestos workers Yes Yes 601.6 +590.3 53.24 g o o Multiple Doses g
NoTte: Age-standardized lung cancer death rates are rates per 100,000 man-years stan- ‘?‘ L b
dardized for age on the distribution of the man-years of all the asbestos workers. Number of % %

lung cancer deaths based on death certificate information. (Adapted from Selikoff.*) 000! 1l i asiul 1 il 1t esiul L
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FIGURE 11. Estimated risk of liver cancer, P(d), in relation to dose of aflatoxin, d, as BowD roro
determined with different dose—incidence models. The models for the different curves are as 4
follows: OH, one-hit model; MS, multistage model; W, Weibull model; MH, multihit model; FIGURE 10. Dose-response curves for four different mathematical models relating cancer
MB, Mantel-Bryan (log-probit model). (Reproduced from Krewski and Van Ryzin'™ with :cxgien:lc to éadnauon dose. (Reproduced from Reference 28 with permission from the
permission from the Elsevier/North-Holland Publishing Company.) ational Academy Press.)
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Matematiske modeller basert pa biologisk teori

Tolerance distrubution models

Log-normal (probit)

Log-logistic (logit)

Weibull
Mechanistic models

One-hit

Multi-hit

Multi-stage
Linear-quadratic-expoential model
Time-to-response model (log-normal)

Modelerer for:
1) Best mulig kurvetilpassing
2) Biologisk modell utgangspunktet

similar.
the risk

However, because of the differences in the assumptions upon which the equations are based,
estimates at low doses can vary dramatically between the different models.

Tolerance distrubution models Extrapolation
Forutsetter at hvert individ i gruppen har Extrapolation range Observed range
sin unike toleranse for det toksiske stoff.

Under denne grense har stoffet ikke

effekt. Ta ikke med intra-artsvariasjon i E

databasen g | Human Exposure

e 2 f Interest
Mechanistic Models > e

Disse modellen antar at responsen dannes som

folge av at en reseptor er utsatt for et bestemt 10% — -

antall treff (reseptoren kan veere DNA). T wwb““

multistage sd undergdr en celle et bestemt antall 0% 2 »

endringstrinn (eng. stage) LED, ' ED, __

“MOE—>|  Pgge
Observable . Unobservable ) g l)'(n Low dose exTr'apola‘l'ion
Response Range " Response Range 33

“T ' ey g3 Response

wr / o 'g Dose(mg/kgxday) San Fransisco New York

ol 1 o > o (0] 0/50 0/50
® 4 o o= 3 2/50 1/50
g T i & ® S 10 10/50 10/50
T <
- / “ wl = g Risk estimates

, it w a Dose (mg/kgxday) San Fransisco New York

) e 39 3 0.04 0.02

" A L .. 8% 1 0.01 0.002

o E w0 1o* 1o o o0 n 0.1 1/1,000 3/100,000

The fit of mog%ige(rmsgéﬁsge' Eo%;ﬂs) fo data in the rnDn;esiegre\g/if%r.niEabl.srt)udizs is gev(lg'ully 0.01 1/104 000 1/2000: 000

Multistage modell benyttet




Model

Linear

One-hit

Multistage

Weibull
Moolgakar-Knudson-Venzon
Multihit

Logit

Probit

Predicted Risk
Highest

Lowest

Dose Response Assessment

Cancer Risk Assessment

© Human Carcinogen

O Probable Human Carcinogen Bl

O Probable Human Carcinogen B2

O Possible Human Carcinogen

O Not Classifiable as to Human Carcinogenicity
O No Evidence of Carcinogenicity in Humans

Chlordane - concentration in drinking water causing

lifetime risk of camcer death in a million persons

Probit model 50 pg/LL
Multi-hit model 2 ng/L
Linearized multistage model  0.07 pg/L
Omne Hit Model 0.03 pg/IL

TABLE 2. Estimated Human Risks from Ingestion of 0.12 G/Day of Saccharin

Lifetime Cases per
Cases per 50 Million
Method of High- to Low-Dose Extrapolation Million Exposed per Year
Rat dose adjusted 1o human dose by surface
area rule
Single-hit model 1,200 840
Muitistage model (with quadratic term) S 3.5
Muitihit model 0.001 0.0007
Mantel-Bryan probit model 450 315
Rat dose adjusted to human dose by mglkgl/day
equivalence
Single-hit model 210 147
Multihit model 0.001 0.0007
Mantel-Bryan probit model 21 14.7
Rat dose adjusted to human dose by mglkg!
lifetime equivalence
Single-hit model 5,200 3,640
Multihit model 0.001 0.0007
Mantel-Bryan probit model 4,200 2,940

NoTE: Adapted from Reference 105.  from AC Upton, Ann NY Acad Sci vol 534 (1988)863-884

Modeller for ekstrapolering
kreftrisioko for bruk til beregning
av human kreftrisiko fra dyreforsek

Linear model

P(d)=q(1) positive (slope factor)

One-Hit

P(d)=a-exp(-b-d)

Multistage

P(d)=1-exp{-Iq(0) + q(1)d**2+ ...+q()d**K]}

Weibull
P(d)=1-exp[-b(d**m)]

Logit model
P(d)=1/[1 + exp-(a + b-logd)]

Probit model
P(d)=0.4{integral from minus
infinity to[log(d - w)l/s of [exp-(y**2)/2]dy}

Antall lungekrefttilfeller
diagonisert ved Heidelberg
Pathology Departmentved de
angitte tidsperiodene

Periode

1841-1875
1876-1900 14
- 1901-1925 48
1926-1950 289
1951-1963 589

Antall tilfeller
2
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Vitaminer, mineraler og andre stoffer?

A

vit D
Se
Dioxin

Hormese

Response

>
»

Dose

Scientific foundations of hormesis. Part 2. strengths, ssible applications in toxicology,
pharmacology, and epidemiology. Rozman KK, Doull J. Crit Rev Toxicol. 2003; 33(3 4) 451-62

Prople have belleved since antiquity that tiny doses of toxicants can be heatthful. Mow hormesk, a concept once
discredited in scientific circles, Is making a surprising comeback

Sipping From a Poisoned Chalice

CORRECTIONS AND CLARIFICATIONS

News Focus: "4 healthful dab of radiation?" by |.
Kaiser (17 Oct., p, 378). Sheldon Wolff did not win a
MNobel prize, Also, a recant analysis challenges sarlier
claims that atornic bormb survivors exposed to low
radiation doses are living longer than controls:
wyvwirerf.orjp/eigo/update/spring 2002 pdf.

Table 1. Lile expadancy by radiation dose”
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Cadmium and water flea fecundity
150 Phosfon and peppermint plant growth

Dioxin and female rat tumors

Murmtor of tumors! 100 amimeads
z
1

100 -
o T T T 1
50 | o 0% 10 15 10
MammERy Cadmam (pit) 0 T ™ ||
0 T T . The puzzle of hormesis. Low doses of phos- 0 25X10° 00025 025 03 252
0 .00 0 01 fon, a herbicide, caused plants to grow bet- Phasfon (nM)
Dosa (pghghiay) ter (Befow]); small amounts of dioxin, a car-

cinogen, reduced tumors in rats (left); and a
little cadmium, {7 toxic metal, caused water
fleas to produce more young (above). The ef- 31 DCTOBER 2003
fects were reversed at higher doses.
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