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CYTOGENETIC RADIATION MARKERS IN LIQUIDATORS: WHY
ARE WE FINDING THEM LONG AFTER THE ACCIDENT?

N. Slozina. A. Nikiforov, E. Neronova, T. Kharchenko, All-Russian Centre of Ecological
Medicine (ARCEM), St. Petersburg, Russia

Clean-up workers or liquidators are one of the largest groups of victims of the Chernobyl
accident. They were exposed to different types of ionizing radiation. Now they appear to have
developed a variety of somatic and psychological diseases. Ten years after the accident we are
concerned about oncological diseases in liquidators. Therefore, it is important to know the rate of
genetic disturbances in somatic cells of liquidators.

The organizing structure of the All-Russian Centre of Ecological Medicine gave us a unique
opportunity to carry out cytogenetic studies on a large group of liquidators exposed to the
Chernobyl accident. We used the generally accepted cytogenetic methods. Special medical and
social questionnaires were completed for each person. All information obtained was entered into
the database of the laboratory.

We have performed cytogenetic investigations in 278 liquidators in a remote period after the
accident. The total rate of chromosomal aberrations in liquidators is slightly higher then in control
one (2.56±0.15% and 1.6910.30%, p<0.05%). Nevertheless there are essential differences in
aberration spectrum: liquidators show a significant increase in the frequency of chromosomal
type aberrations and radiation markers (1.21±0.09% and 0.40±0.10%, p<0.001). Among the
total group of liquidators 20.9% persons had dicentric and ring chromosomes; 20.5%, atypical
chromosomes; and 15.1%, chromatid type of exchange aberrations. In general, 20% of the
liquidators had cytogenetic changes representing mutagenic effects. This frequency did not
depend on clinical diagnosis. We found only 9% of persons with such radiation markers in the
control.

The presented results demonstrate an increased frequency of radiation markers for a long time
period after the accident. According to accepted opinion we should expect the elimination of
lymphocytes with chromosomal aberrations caused by the natural lifetime of lymphocytes. The
frequency of dicentrics and rings in liquidators is not very high (0.2 per 100 metaphases) but it
significantly exceeds the background level (0.06 per 100 metaphases).

We have some suggestions to explain the increased level of radiation markers in liquidators long
after the accident: received doses could be higher than officially recorded exposures; "memory"
lymphocytes may continue to circulate with a long lifetime; mutations in stem cells; disturbances
of DNA reparation system; incorporated radioactive particles. Regardless of the reasons for this
phenomena the presence of chromosomal aberrations may be a signal of potential danger for
human health. It is known that genome instability is a factor of risk of oncological diseases.
Therefore, ARCEM has started to monitor this group including their health and cytogenetical
parameters. Long-time observations of the health conditions of people exposed to ionizing
radiation is one of real methods of evaluation of medical consequences of Chernobyl and other
radiation accidents. We are interested in scientific cooperation with our colleagues in order to
study different radiation markers and methods of investigation for our group of liquidators.
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