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Exposure to radon and smoking are among the most important factors influencing the 
risk of lung cancer. However, the joint effect of radon and smoking has not been sufficiently 
investigated so far. In this paper we will try to describe by means of a threshold energy 
model the mechanism of synergic effect of the aforementioned factors, and compare their 
influence on the risk of lung cancer. The model is based on the assumption that the 
inactivation of cells is caused by the excess of threshold specific energy z0 in the sensitive 
volume of the cell. Cigarette smoking causes, among others, an increase in the synthesis of 
the survivin protein that protects cells from apoptosis and thereby reduces their 
radiosensitivity. Survivin is therefore responsible for the increase of threshold energy z0, 
which in turn leads to the increase of lung cancer risk. A linear relationship between the 
threshold energy and the number of cigarettes smoked was assumed. The effect of smoking 
on radon exposure was evaluated for various groups of smokers that were defined by the 
degree of morphometric and geometric changes in the lungs induced by smoking and 
various degrees of chronic obstructive pulmonary disease. We simulate various scenarios of 
irradiation - short-term exposure, long-term exposure, as well as various smoking habits – 
smoker, exsmoker. The calculated values can be, to an extent, compared to the 
epidemiological analysis geometric mixture models of Tomásek, who statistically evaluated 
epidemiological data about lung cancer occurrence among miners working in Jáchymov and 
Příbram mines. From the results it follows that the correlation coefficient was particularly 
high. Although the approach outlined in this paper is only one of the many that strive to 
describe in detail the synergic effect of smoking and exposition, the used model can 
contribute to a more precise estimate of lung cancer risk in areas with various smoking 
habits. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


