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Linear dose-response model
Excess cancer fatalities

= 0.78x10-6 per millirem whole body
= 0.39 per 500 rem

(based on Hiroshima/Nagasaki data)
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Figure 1. A Mind/Body Model of Cancer Development.




Studies of the Mortality of Atomic Bomb Survivors
Report 12, Part 1

by Donald Pierce et al, Radiation Research 146, 1-27 (1996)

Table I1, Observed and expected deaths for solid cancers, 1950-90

(1) ) M- N+

Dose Subjects Observed Expected Excess Standard
Sy rem deaths backeround deaths deviation

0 0 36,459 3013 3055 -42

0.005-0.1 05-10 32,849 2795 2710 85

0.1-02 10-20 5467 50 486 18

02-05 20-50 6,308 ; 555 77
05-1.0 50 - 100
100 - 200

=200

Totals:




Linear no-threshold (LNT) hypothesis

LNT hypothesis assumes all radiation doses are harmful
In linear proportion to dose, down to zero dose

The LNT theory is employed to calculate the number of
“excess’ cancer deaths from minute fractions of
background radiation

There is no human data to support this use

There are many data that contradict LNT hypothesis,
I.e., less cancer mortality after low radiation dose




Recent discoveries

An enormous rate of oxidative damage is occurring
naturally to our cells

Our survival until old age depends on our very
capable damage control biosystem that prevents,

repairs or removes amost all of the DNA alterations

Those DNA alterations which are not eliminated by
our biosystem are residual mutations

A very small fraction of these residual mutations
eventually becomes cancers as a result of creation of
special genes that enable cancers to grow and spread




Radiation’ s direct effect on cellsisnegligible

 Therate of DNA mutations caused directly by
background radiation is ~10 million timesless than
the rate caused by the natural oxidative damage

e Our common exposure to chemicals has afar
greater adverse effect on cells than low-level
radiation




Indirect effect Is very important

Radiation has avery significant effect on our
damage-control biosystem

High doses of radiation decrease biosystem activity,
causing higher than normal cancer mortality

L ow doses of radiation stimulate biosystem activity,
causing lower than normal cancer mortality

The predictions of this hormesis model have been
confirmed by many observations
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Mutations
(~2x10%) (~107) (~107)
Antioxidants Enzymes Apoptosis, Necrosis
GSH, SOD, Catalase, Cell Cycle Contro! Differentiation
Peroxidase, etc. Immune Response

The antimutagenic DNA damage-control biosystem.
Pollycove M and Feinendegen LE.
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Figure 7. Immune system reSpunSa to radiation. Mouse splenic cells primed with antigenic sheep
red blood cells. Makinodan T, James SJ, 1990,




