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Abstract

Investigation of the radiological effects of the Chernobyl accident's consequences among the
liquidators engaged in the clean-up in 1986-1987, represents, from our point of view, special
interest. It is associated with the fact of multiply received high radiation doses as well as by
the following radiological consequences, related to particular radiocontamination over the
Bryansk region. This paper contains data analyses of medical, dosimetric, demographic and
other health status characteristics of this group of liquidators during recent years.

Peculiarities of radiation effects among the Bryansk region liquidators, engaged in the
clean-up after the Chernobyl accident in 1986-1987.

Radioactive cloud, formed as a consequence of the Chernobyl accident on 28
April 1986, passed over the whole Bryansk region territory, that lead to contamination
of the soil by such short-lived radionuclides, as 1-131,1-132, as well as by the main dose-
forming radionuclides : Cs-137, Sr-90, Pt-240 and determined the rate of both internal
and external exposure. According to the data of direct measurements, made in the
region area during May-June 1986, average doses of the thyroid gland exposure from I-
131 ranged between 10 and 220 rad.

Population of 22 districts of 27 was affected by radioactive contamination with Cs-
137. The ground contamination with Cs-137 ranged between 1 and 71 Ci/km2. So the
persons, who were engaged in the accident's aftercare activities within the 30 km area
from the Chernobyl Nuclear Power Station, received considerable doses. The value of
such dose varied in accordance with place of residence and character of job.

During aftercare activities they have received doses, ranging from 5 to 25 Rad.
Having come back to the areas, contaminated with radionuclides, these persons still have
being irradiated.

Cytogenetic study had been performed among 987 liquidators. We detected
evidence of multiaberrant cells in 10% of them; the rate of dicentrics and rings, as
markers in peripheral blood lymphocytes, is still high : 2.2 +/- 0.4 per 1000 cells and
differs from control figures (0.9 +/- 0.5 per 1000 cells). This data shows the significant
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values of doses received by the liquidators of the Bryansk region, but the question of it's
value is still open.

Analyses of morbidity during 4 years reflects a trend of increase : 1991 : 78.202
cases per 100.000 of inhabitants (average value over the Russian Federation : 71.709),
1994 : 120.548 cases per 100.00 (over the Russian Federation in 1993 : 75.585). So, the
rate of morbidity during the last 4 years came to 65% (Table 1.).

Table 1

Dynamics of morbidity among the liquidators in 1990-1994
(per 100.000 people)

Indicators / Years

Number of subjects
examined

All types of diseases

Malignant tumors

Cardiovascular diseases

Endocrine diseases

Digestive diseases

Genito-urinary diseases

Neuro-psychic
disorders

1991

1491

78202

536

1006

5768

3622

536

6439

1992

1527

74263

131

1048

6158

2816

720

6811

1993

1572

88295

254

1336

6488

4835

891

8015

1994

1640

120548

793

2073

6585

8841

1341

10488

In the structure of morbidity in liquidators which had been examined at the
regional dispensaries, the leading position in recent years have had neurotic and psychic
disorders with a trend of growth (Table 2). Nearly 90% of subjects have neurotic
reactions of different stage of dissociated changes, and 20% of cases are psychosocial
disadaptation.

The second position takes diseases of gastro-intestinal tract. Particular feature is
a high frequency of "mute" ulcers, slow process of cicatrization. Hyperplasia of the
thyroid gland of 2-3 stages and nodule forms are the most frequent. A trend of increase
of nodule forms is noticed: from 22 (1.6%) in 1991 to 144 (7%) in 1994. Diseases of
endocrine, cardio-vascular and genito-urinary systems have a trend to grow too, but their
rates are still within the values, registered in the areas with contamination levels higher
than 15 Ci/km2.
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Table 2

Morbidity rate among adults of the Bryansk region and the liquidators
(per 100 000 people)

Diseases

Cardiovascular diseases

Endocrine diseases

Digestive diseases

Genito-urinary diseases

Mental disorders

All types of diseases

Population

Total in the
Bryansk
region

11438

3159

7179

6075

4329

97586

in the con-
taminated
areas
(>5Ci/km2)

14287

5100

9215

6351

4929

107705

Liquidators

in the
Bryansk
region

7555

6585

8841

1341

10488

120548

total in
Russia

6306

6036

9739

no data

5743

75606

Correlative analyses of morbidity rate among the liquidators of Russia having
determined dose and those of the Bryansk region shows that the latter can be equated
with liquidators having dose higher than 20 cGy.

An increased number of persons with detected pathology have been followed by
an increased number of subjects requiring various health care services (Table 3.).

Table 3

Dynamics of treatment and rehabilitation services among the liquidators

Out-patient
treatment

In-patient
treatment

Sanatory
treatment

1991

103

41

19

1992

154

53

20

1993

178

69

28

1994

220

76

62

In spite of 2-3 times increase in the scope of various forms of medical service (in-
patient, out-patient, sanatory) it should be noted about it's insufficient effects that is
caused by the still high trend of increase of such health status characteristics, as morbidity
and disability.

The number of persons with temporary disability requiring out-patient medical
care was 103 (6.9%) in 1991 and 200 (13.4%) in 1994 with increase level of 1.9 times.

- 897 -



In comparison with 1990, when the number of persons required in-patient care
was 27, in 1994 the number was already 76 and the growth of hospitalisation came to 2.8
times. The number of subjects requiring sanatory treatment was 18 in 1990 and 62 in
1994 with increase level of 3.4 times.

However, there are still a growing number of persons getting certificates of
disability. The number of liquidators who received certificates of disability for the first
time was 46 in 1990 and 79 in 1994 with growth level of 1.7 times (Table 4.).

Mortality rate among the liquidators has permanently exceeded average regional
values 2.4-4.5 times. The structure of mortality causes has not changed during these
years, including 1994. Injuries and poisonings are still on the first stage : from 50 to 70%
of cases, neoplasms - from 15 to 75% of cases.

Table 4

Health status characteristics in liquidators of the Bryansk region in 1990-1994
(per 1000 population)

Characteristics

Morbidity

Disability

Mortality

1991

78.2

27.8

3.9

1992

74.3

38.6

4.0

1993

88.3

39.4

5.9

1994

120.5

48.1

7.8

Analyses of disability characteristics among the liquidators of Russia having
determined dose values, and those of the Bryansk region shows that the liquidators of the
Bryansk region can be equated with emergency workers having dose from 5 to 20 cGy.

Morbidity rate among the liquidators of the Bryansk region and those of the
central areas of Russia where the Bryansk region is in is practically the same.

Conclusion
The liquidators of the Bryansk region represent a unique group among the other

liquidators of Russia in relation to multiple exposure doses : during passing the
radioactive cloud over the Bryansk region; during aftercare activities at the Chernobyl
Nuclear Power Station; living in the territories contaminated with radionuclides.

Exposure doses among this group of inhabitants are probably within 5-20 cGy,
outgoing from the data of correlative analyses by criteria of general morbidity and
disability. The data of cytogenetic studies shows, that 10% of these persons have
significantly higher individual doses. But absence of such characteristics, as individual
accumulated doses, enables to estimate dose-effect and to evaluate it's input to morbidity
level of this group of inhabitants of the Bryansk region. It is necessary to conduct
detailed examinations of the liquidators, engaged in the aftercare activities at the
Chernobyl Nuclear Power Station in 1986-1987, and of their children, having markers of
received high exposure doses, that could allow to obtain additional data of health status
peculiarities among them.


