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Abstract XA9745643

The group of 297 liquidators was cytogenetically investigated 6 - 1 0 years after the
Chernobyl accident. The significantly increased level of chromosomal and chromatid types
exchange aberrations was shown.

For all subjects questionnaires that provide consideration of known and suspected
confounding variables were filled in. The participation in recovery works at the Chernobyl
nuclear power station was the only reason for dicentrics and rings rise in liquidators

An investigation of the tumor-specific markers (CEA, AFP, CA19-9, PSA, NSE) was
carried out in 56 liquidators simultaneously with chromosomal analysis. The increased level of
NSE was found in liquidators bearing the chromosomal aberrations of exchange type

The results of this work let us to consider the liquidators who underwent to low doses
of ionizing radiation 6-10 years ago as a detrimental group that needs special scientific and
medical attention.

1. Introduction

Many thousand inhabitants of former Soviet Union suffered from radiation after the
Chernobyl accident. More than 400 thousand of them took part in the cleaning works in the
Chernobyl region. The liquidators were exposed to different types of ionizing radiation. As a
rule the official dose of irradiation did not exceed 25 cGy but for the most of liquidators the
individual doses were unknown. The cytogenetical methods of biological dosimetry make it
possible to estimate the total rate of radiation from different kinds of sources [1-3]. The dose
of irradiation in some groups of liquidators was established by the cytogenetical methods in a
short period after leaving the zone of the accident [4, 5]. Later with longer time after
irradiation it became impossible to estimate the connection between the dose and the
cytogenetical parameters. Nevertheless first years after the accident the exceeded level of
cytogenetical radiation markers was found in liquidators [6-8]. Follow-up studies on
individuals exposed to genotoxic agents have clearly demonstrated the predictive value of high
chromosomal damage for subsequent cancer risk [9, 10]. So the goal of the this study was to
investigate whether any signs of biological detrimental effects exist 6-10 years after exposure
to low dozes of radiation.

2. Materials and methods

The cytogenetic study was carried out on 297 liquidators 6-10 years after irradiation
(between 1992 and 1996), aged 25 to 68 years For the most of the liquidators the individual
doses were unknown but liquidators were allowed to have received up to 25 cGy The control
group consisted of 43 individuals with no history of radiation exposure aged 20 to 57 vears
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Lymphocytes cultures (48h) were set up according to the standard method For
analysis of large numbers of metaphases Leica Miamed metaphase finder with a karyotyping
capability was used. Single and double fragments, chromatid exchanges, dicentrics, rings and
chromosomes with unusual morphology (atypical chromosomes) were registered.

For all subjects questionnaires that provide consideration of known and suspected
confounding variables were filled in.

An investigation of the tumor markers concentration in blood serum and plasma was
determined by conventional ELISA methods. An investigation of the tumor-specific markers
(CEA, AFP, CA 19-9, PSA, NSE) was carried out in 2 groups of liquidators. I- 28 persons
with chromosomal aberrations of exchange type and II - 28 persons without this type of
aberrations

Various statistical methods (Mann-Whitney U-test, Chi-square test, stepwise multiple
regression analysis, Spearman Rank correlation test) were used according to the nature of data
and type of analysis needed. Calculations were performed using BMDP and Statistics for
Windows v.4.3 statistical packages.

3. Results

3.1 The frequency and types of chromosomal aberrations in liquidators.
The results of the cytogenetical investigation carried out in the group of liquidators and in the
control persons show that there were essential differences in aberration rate. The liquidators
had a significantly higher frequency of chromosome breaks, chromatid exchanges,
chromosome exchanges (dicentrics+rings) and atypical chromosomes (Table I).

Table I. Frequencies of chromosomal aberrations in peripheral blood lymphocytes
in liquidators and control subjects

No of individuals

Total no. of cell scored

Aberrant cells

Chromatid breaks

Chromatid exchanges

Chromosome breaks

Dicentrics, rings

Atypical chromosomes

Liquidators

297

39879

2.66±0.14b

1.29±0.10

O.15±O.O3b

0.87±0.07b

0.21±0.03b

O.13±O.O3a

Control

43

6790

1.67±0.24

l.23±0.21

0.00±0.02

0.37±0.09

0.04±0.02

0.04±0.03

a-Significantly greater frequency than in control at the 0.05 level of significance, b-at the 0.001
level of significance.

The differences not only in frequency of chromosomal aberrations but in spectrum of
chromosome disorders were found. The ratio of chromatidchromosome types of aberration in
control group was 3:1, whereas in exposed group 1:1,2 (Fig 1)
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Fig. 1. The spectrum of chromosomal aberrations in liquidators and in control group.

The obtained cytogenetical results and data of questionnaires were entered into
database. Long period after the accident we did not find any connection between the official
dose of irradiation, year and duration of clean-up work, place and character of work in zone
and the aberration level. The participation in recovery works at the Chernobyl nuclear power
station was the only reason for dicentrics and rings rise in liquidators.

3.2. Tumor-specific markers at liquidators.
The investigation of the tumor-specific markers (CEA, AFP, CA19-9, PSA, NSE) was carried
out in 56 liquidators simultaneously with chromosomal analysis. The increased level of NSE
was found in liquidators bearing the chromosomal aberrations of exchange type: the significant
differences (p<0.01) were determined in concentration of NSE in blood plasma group I -
50 7±6 3 ng/ml instead of group II- 25.7± 5.3 ng/ml).

4. Discussion

The cytogenetical investigations of liquidators suffered from low doses of ionizing
radiation have shown that increased level of unstable chromosome aberrations has been
discovered long period (6-10 years) after the Chernobyl accident. The people with
chromosomal aberrations are considered to be a group of risk for health [7, 8]. That is why we
investigated intercommunication between chromosomal aberrations and tumor-specific
markers in group of liquidators. We have found the increased level of tumor-specific marker
NSE in liguidators with chromosomal aberrations of exchange type. The increased level of
NSE is considered to be a sign of risk of neuroendocrinological and respirators oncological
diseases. Taking into consideration the results of cytogenetical observation the medical
monitoring of liquidators have been started in ARCERM. Long-time observation of exposed
people is one of the real methods of evaluation of induction of detrimental health effects at low
doses of ionizing radiation.
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