
From molecules to men: Effects of low-dose 
radiation at Chernobyl and Fukushima !

Anders Pape M¿ller

anders.moller@u-psud.fr!



!"#$%&'()$'*)+,-)(./".'0.()



!102&($#.331#.)4"#$%&'()1')5$2')(6$33&6()

!"##$%&$'($)(*#+,(-*).&$(/01231/4315,(61178(

0!

2!

4!

6!

8!

10!

Chernobyl! Ukrainian 
control!

Italian control!

G
er

m
lin

e 
m

ut
at

io
ns

 (
%

)!

Population!

HrU6!

HrU9!



!"#$%&')2$#.)1')67.$#)

control exposed

Treatment

M
ut

at
io

n 
ra

te
 p

er
 lo

cu
s

0.000

0.005

0.001

O. Kovalchuk, Y. E. Dubrova, A. Arkhipov, B. Hohn and I. Kovalchuk, 
Nature 407:583-584, 2000
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-2.12                         -0.41                          1.31                          3.62                        4.73!
                                                                    zr! (Randic, Mousseau & M¿ller unpubl.)!
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Mean effect size P value N 95% CI Bootstrap CI Bias CI 

0.81 < 0.0001 117 0.66 - 0.96 0.66 - 0.96 0.67 - 0.97 
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F = 45.83, df = 1,9,!
r2 = 0.83, P < 0.0001!
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Brain size and radiation from Chernobyl !
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Selection against small heads !
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F = 9.92, df = 1,284, P = 0.0018!
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F = 22.66, df = 1,17,!
r2 = 0.57, P = 0.0002!
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F = 8.02, df = 2,45, !
r2 = 0.26, P = 0.0011!

(M¿ller et al., PLoS One 7(4):e35223, 2012 )!
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F = 15.62, df = 1,696, !
r2 = 0.03, P < 0.0001!
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Background radiation ( µSv/h) !
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(M¿ller et al., Oecologia 170:1155-1165, 2012)!

No. apples!
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F = 21.94, d.f. = 1,18, r2 = 0.54, P = 0.0002!

50% difference!!! !
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(Dancause et al., AJHB 22:667-674, 2010)!
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