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Abstract

Despite much progress made in areas such as genetic toxicology or mutagenic epidemiology, much
difficulty in biomedical sciences still remains to be overcome. Considerations needed and factors to
be taken into account are addressed. Findings of investigations relating to liquidators and parameters
to be analyzed are described.

During last decade of effort of the genetisists were directed on creation of
methodological base of the analysis of influence of the various factors of an
environment on genome somatical and germinal of tissues of the person and
development of complex measures on protection of the genetic apparatus against
mutagenic influence. In these years such sections of a science as genetic toxicology,
toxicological of the genetisist, mutagenic epidemiology and etc. were created.
However and on today's day the decision of delivered problems collides with problems,
about which spoke J. Neel, 15 years ago specifying on almost insuperable difficulties
for biomedical sciences and - first of all, on necessity of a correct estimation of
influence on people of the radiating and chemical factors at drawing up
epidemiological of the forecasts [1].

The certain successes, achieved for this time, have caused the whole number(line)
of new problems, which today require development of the new methodological
approaches to their sanction. In result of long-term researches as the conclusions the
most essential to genetic epidemiology it is possible to consider following:

1. Majority of the physical and chemical factors in extreme dozes influencing on
organism, are not in itself the agents, cooperating with a genetic material of cells. Their
mutagenic properties, as a rule, will be realised through metabolism of cells and tissues
of the organism.

2. There is the wide disorder inside populations on degree of individual stability
to individual and complex influence of the factors of environment with potential
mutagenic activity, which is determined, on the one hand, variety generically of
determined peculiarities of metabolism, with other, ecological conditions, in
particular(personally), specific character of a food ration.

3. The data, received in the "pure"("clean") experiments in vitro or on inbred
animals, usually pursue the purpose to study gears of action of mutagen, and they
cannot correctly be used for epidemiological of estimations of mutagenic The
Chernobyl tragedy has highlighted one more important, for specialists in genetics and
doctors epidemiological factor, the necessity of research of which today becomes
dominant, for its consequences' while hard to predict and the gears of action are not
so clear. The speech goes about psychotropic influence of radiophobia on the person,
in particular on the level of somatical and germinal cells. The long - term
monitoring of health of the participants of liquidation of consequences of breakdown at
the Chernobyl nuclear pdwer station ("Chernobyl liquidates"), has revealed no
true radiation - induced diseases. At the same time nearly 90% of liquidators suffer
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which were represented ,mainly, are submitted chromatids and chromosomes by
breaks. A lot of data have been accumulated in literature evidencing that an
emotional stress may be a powerful source of genome destabilisation. It has been
shown that stress affect such parameters of genetic systems as change of frequency of
chromosome recombination's, the level of reparation synthesis of DNA; and the stress
will inhibit as replicative and reparative synthesis, increasing the rate of replication
errors. Stress induces changes in the gormonal status of the organism which also
results in mutagenous effects [2,3,4]. In view of all these facts throwing more
light on aggravation of the consequences of the Chernobyl breakdown the focus of
analysis must apparently be transferred from external to internal factors which require
methodological approaches that would differ those that have been, and are still, used
for estimating the genetic effects' of the 1986 catastrophe.

In 1995 at the Rostov Obstetric & Pediatric Research Institute preliminary
information has been collected on the structure of congenital morfogenesis defects
(CMDs) in the families of Chernobyl liquidators. Examination of 196 children from the
liquidators' families has revealed high CMDs occurrence - about 37.7% . Although
even in the control group CMDs occurrence significantly exceeded the data in
literature for the human population on the average (12.6%), differences between our
two groups are highly reliable. In both groups the leaders were CMDs of
multifactorial etiology, however, in the examined group the proportion of CMDs of
hereditary and nuclear etiology was substantially higher than in the control group.
Among CMDs of hereditary etiology there were 2 cases for which there were good
reasons to suspect appearance of a new mutation. With respect to localisation of
CMDs in the organism, most frequent are CNS defects (27.9% us 5.8% in the control
group), lesions of skin and skin appendages ( 20.9% and 5.8% respectively), and
disturbances in the cardio-vascular system (16.2% us 14.7%). The fact may be purely
coincidental yet the authors would like to point out that the largest number of CMDs
were related with ontogenetic realisation of ectoderm which may be explained either
by its polyvalent differentiation or by its high sensitivity to environmental influences.

It should be noted that mother's contribution to CMDs formation is rather
high. Depending upon the obstetrico-gynecologic history, the families under study
were split into three groups families' in which the obstetrico-gynecological histories
were aggravated both before and after the husband's participation in Chernobyl
breakdown liquidation works (30); those with aggravated histories only after the
husband's work in the Chernobyl zone (19), and with no aggravations (147). We
regret that the psychoemotional status of each mother was not estimated
quantitatively, yet the influence of stress factors on occurrences of CMDs in children
cannot be denied. Nevertheless, nearly twenty per cent of families with no aggravations
in the obstetrico-gynecological histories (including gestosis) had children with CMDs'
which permits to reveal the father-related hazard factor.

In the majority (156) of examined families husband suffered from chronic
diseases after having worked in the Chernobyl zone. In this groups CMDs were found
in 62 children, 10 of them having multiple CMDs. In 19 families husbands had
microanomalies and microcharacters of hereditary diseases, in 8 of these 19 families
there were indication that other relatives had CMDs. In the presence of CMDs in
fathers occurrence of CMDs in children reached 84.2% which indicates a familial
predisposition to CMDs.

These preliminary data give rise to the question, what is the cause of CMDs in
liquidators' children? According to official in formation, the majority of them did not
from aggravated forms of vegetovascular distonia, neurotic disorders, and somatic
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receive radiation doses large enough to induce impairment of generative cells.
Besides children born in a year or more after their fathers' return from the Chernobyl
zone similarly have CMDs, and proportion of such children in liquidators ' families
reliably does not decrease with time.

A number facts point at the leading role of internal mutagenous factors
resulting from stress conditions in impairing the genetic system of generative cells.
Immobilisation stress in mice of A/He and DD/J lines increases the rate of genie
mutations in spermatogones' and embrionic death rate [5]. Emotional stress in mice
induced by " open field" conditioning leads in males of the C57BL/6 line to higher
rate of mutations in early spermatids lethal mutations. However, according to the
data of the same authors the BALB/c line of mice has show remarkable resistance to
this influence, which directly indicates the role of genetic control over the response
of the nervous system to stress.

All this indicates that liquidators, even those who had worked in relatively
"uncontaminated" zones, experienced stress which was no weaker than artificially
modelled "open field" or immobilisation stress types. For this reason the mutation-
forming process in them (if its presence will be demonstrated) must principally differ
from the radiation-induced one. In this connection it is necessary to select criteria
of individual resistance to emotional stress, which would allow to predict appearance
of CDD-stricken descendants and to take preventive psychological and medicine
measures.

It seems reasonable to delineate three main blocks of the following parameters:
- type of the nervous system;
- dominant cerebral hemisphere (and also right- or left- handiness)
- characteristics of EEG rhythms.
The second block - biochemical which includes analysis of the following parameters

using non-invasive methods:
- lipids peroxidation level;
- level of enzymes providing antioxidation protection: SOD, catalase, peroxidase;
- total antioxidative status of the organism.
The third block - medico-genetic including analysis of:
- resistance of the genome to oxidants (e.g. hyperbaric oxygenation)
- congenital developmental defects.
This simplistic scheme requires further development yet it may prove useful as an

initial method of selecting individuals capable of coping with extreme conditions with
the least damage to their health and to the health of their descendants,
diseases of psychogenic etiology. The majority of examined patients; 8-9 year after
their work in the breakdown area, had a high level of chromosome aberration
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