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Radiation exposure

Mutation

Stimulus

Response 

Process of mutation



Drosophila experiment of  Muller

X-ray

Total dose↑⇒Mutation frequency↑

= LNT（Linear non-threshold）
4

Science, Vol. 66, p. 84, 1927



Mega-mouse experiment of  
Russell

X-ray, γ-ray

Dose-rate↑⇒Mutation frequency↑

1~ 10  Gy/hour

(High dose rate)

4 3~ 10 10 Gy/hour

(Low dose rate)
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Pnas,  Vol. 79(2), 542-544, 1982
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System consisting of cells 

Mutated  

cells

Normal 

cells

Reaction

Radiation

Apoptosis etc
Cell death

Proliferation

A variety of 
mechanisms



Basic equation of our theory
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Applied to mutation frequency
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:mutation frequency

: Dose rate [Gy/hour]

:Total dose [Gy]
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Preventative effects :

Mutation frequency is expressed as a differential equation

with respect to time.
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Equation for mutation frequency
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Solution for mutation frequency
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4 parameters

0 1 0 1, , ,a a b b



Comparison with experiment
Mega-mouse
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Comparison with experiment
Drosophila
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Corn

Comparison with experiment
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Chrysanthemum

Comparison with experiment
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Tradescantia

Comparison with experiment
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Summary of the 5 experiments
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We rewrite our solution by using 
scaling function
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( ) : scaled  frequency

: dimensionless time
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Mouse Drosophila

Comparison with experiment
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Corn Chrysanthemum

Comparison with experiment
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Tradescantia

Comparison with experiment
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Combined data
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( ) : scaled  frequency

: dimensionless time
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