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Abstract

Exposure to high concentrations of metal ions in the body has negative effects (general toxic,
carcinogenic, mutagenic), which is primarily due to their damaging effect on the genome (in the case of
eukaryotes - on chromatin). Consequently, in the conditions of increasing pollution of the environment
with heavy metal ions, the assessment of their impact on the genome is very important, however, the
nature of the epigenetic changes in the genome that take place during ontogenesis must be taken into
account. Epigenetic variability is subject to the modifying influence of factors of different nature, which in
turn reflects on the variability of functional parameters of the genome and the intended effects on the
genome and creates opportunities for the correction of genomic parameters altered during aging.

When evaluating the genetic effects of xenobiotics, it is crucial to select a test system that allows both
the long-term effects of the damaging agent on the cells to be evaluated and the variability of the
epigenetic picture of chromatin to be considered. In this respect, as a test system, short-term mitogen-
stimulated cultures of lymphocytes in older individuals and prolonged 144-hour cultures of lymphocytes in
young individuals are promising. It is known that during long-term cultures, chromatin of young
individual cells, as well as chromatin of cells of short-term cultures of older individuals, characterized by a
certain picture of epigenetic variability, undergo heterochromatinization. This cellular test system, like the
cells of older individuals, is characterized by high levels of spontaneous mutation.

Was performed a comparative genetic study of the damaging genetic effects of heavy metals - nickel,
cobalt and zinc ions (10 molar solutions of these metal chlorides were used) on short-term72-hour culture

cells of older individuals lymphocytes, under their separate exposure and under the modifying effect of the



peptide bioregulators Livagen and Epithalon used in geriatric practice. The damaging effects of metals were
assessed by recording chromosomal aberrations and fragile sites. It has been shown that the damaging effect
of all three metals tested in this system is significantly greater than the effect observed in short-term
cultures of lymphocytes in young individuals (18-27 years old) used as controls. The result is explained by
the high level of heterochromatinization characteristic of cells of older individuals, which is a prerequisite
for the increase in the frequency of structural changes in chromosomes (it is known that chromosomal
abnormalities occur predominantly in heterochromatic regions). The antimutagenic activity of peptide
bioregulators has also been shown to be marked by a sharp decrease in the frequency of structural disorders
of chromosomes induced by tested metals, which has occurred in the cultures of both older individuals and
in the control group of younger individuals. The antimutagenic effects of Livagen and Epithalon are
explained by their decondensational effects on chromatin, which is a prerequisite for the effective
functioning of reparative enzymes.

A comparative study of the damaging effects of metal ions has also been performed using a second cell
test system - prolonged cultures of lymphocytes, which is also characterized by high levels of
heterochromatinization and spontaneous mutation, and in the short cell test system of older individuals.
Copper and cadmium ions, which have different effects on the structural modification of chromatin, were
selected for testing in this version of the experiment. It is shown that the effect of these metals is different
in high-mobility cell systems. Does not occur at the level of spontaneously formed chromosomal mutations.
The results obtained are explained by the different effects of these metals on chromatin. In particular,
copper increases the degree of chromatin condensation, and therefore the frequency of mutations, while
for cadmium it causes chromatin decondensation, which is why the rate of spontaneous mutation does not
change.

Based on the obtained results, a conclusion is made on the full evaluation of the damaging effect of
xenobiotics on humans and on the dosage adjustment of drugs for the older age group, both for the use of
short-term mitogen-stimulated lymphocyte test systems in the elderly and for in vitro prolongation of

prolonged cultures.



