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It is assumed [1] that an individual’s genotype has a certain number (up to eight according to different
data) of genes, which in the event of damage (loss of function) of all such genes, the cell shall undergo
malignant change. In the following, such genes will be called а-genes.

The mutations that damage а-genes occur in a random manner. Hence, an individual’s genotype can
have a different number of such genes, and with time, this number decreases.

Study [2]  has  suggested  a  probabilistic  mathematical  model  of  cell  malignant  change.  From this
model, it follows that the distribution function (F (t)) of the time of development of a cancer disease in an
individual is described by the following expression:

,

where ;  is probability of а-gene damage during one cell cycle; t is time elapsed since embryo
formation, Т is duration of cell cycle, k is initial amount of а-genes in an individual’s genotype, and N is
number of cells of a given type in the body. Thereat the study uses a simplifying assumption that T does not
change with age.

In particular, from this model it follows that, at  < 3, the average time of formation of a tumour is
less than a year, and at k = 7, this average time exceeds 100 years.

To  analyse  the  model,  it  is  necessary  to  estimate  the  probability  of  presence  in  an  individual’s
genotype of a certain number of a-genes for the entire human population. More precisely, it is necessary to
estimate the distribution of the number of а-genes in the population. Knowing this distribution would allow,
for instance, to estimate the rate of growth of oncological diseases as a function of improving treatment
quality because such improvement of quality stipulates increasing survivability of individuals with a small
initial value of parameter k, thereby increasing the probability that such an individual will be able to sire.

Such an  estimate  can  be  obtained  using  two  methods.  The  first  method  assumes  calculating  the
probability of variation in the number of а-genes in gametes, with subsequent re-evaluation to obtain the
above distribution. This method involves solving nonlinear systems of equations.

The second method assumes  using experimental  (clinical)  data  on the dependence of  oncological
morbidity on an individual’s age to solve the problem considered. The second approach is simpler; however,
it requires a big volume of statistical data, which is not yet available.
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