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The views of researchers and physicians on the aftereffects of the

Chernobyl accident are contradictory. Numerous publications

indicate disorders in immunity and health in the residents of the

radiocontaminated areas. However, a number of leading specialists

in radiation medicine and radiobiology point to the fact that at

low level ionizing radiation to which is mostly exposed population

in the contaminated regions the disorders of health are usually

lacking.

The existing contradiction may be solved if the clinical and

epidemiological evaluation of health would be supplemented with

results of unprejudiced methods of investigation. As such

immunology provides unique possibilities. Although individual

immune characteristics can vary notably, some of them are

singularly radiosensitive. Radiation immune disturbances play

important part in development of early and late consequences of

the radiation effect (cancer, infections, sight disorders,

disorders of reproductive function etc). Immune disturbances are

nonstochastic. To prove that the disease developed after the

accident is due to radiation effect it is necessary to reveal the

dependence of its rate and severity on radiation dose,to establish

this dose-response relation for the immune reactions.

Data on dose-response dependence in immune disturbances or on

relation of immune disorders and the level of radiocontamination

are very few and not always convincing.
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We have carried out in Novozybkov district of Bryansk region,

Russia, immunologic inspection of residents with simultaneous

evaluation of radionuclides content in the body and individual

dose burden. We have not found any correlation between the dose

and immune characteristics: amount of T and B lymphocytes,

antibodies level.

Only 3 months after the accident increased level of antibodies

against thyroid antigens, thyroglobulin and rnicrosomes was found at

thyroid doses over 75 cGy (Table 1).

Table 1. Antibodies against thyroid antigens induced by

radioiodine in children 3 months after the Chernobyl accident

Antigens Thyroid dose (cGy)

Up to 15 15-75 75-200

Thyroglobulin 10 ± 2

Thyroid microsomes 4.5 ± 2

8.5 ± 0.5

6.5 ± 2.5

18.5 ± 5

30 ± 11

Note. Mean reciprocal values ± mean error.

*Difference from corresponding data for group exposed to

radiation dose less than 15 cGy is statistically

significant, p < 0.05.

As seen from Table 1 at thyroid doses of 75-200 cGy the antibody

titers with respect to thyroglobulin and microsomes were 2 -6.5

times higher than in children exposed to doses less than 15 cGy.

The rise in content of antibodies specific for microsomes was

statistically significant, p < 0.05. The dose of 75 cGy is a

threshold for development of thyroid autoimmune reactions.
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Autoimmune reactions were still recorded 7 years after the

Chernobyl accident (Table 2). At thyroid hyperplasia (HTG) the

increased amount of antibodies against thyroid antigens was

demonstrated by the reaction of passive hemagglutination and by

iramunoenzymometric assay.

Table 2. Antibody titers at thyroid hyperplasia (HTG)

Reciprocal Antibody Titers
HTG Passive hemagglutination Enzyme immunoassay

examination Thyroglobulin Microsomes Thyroglobulin Microsomes

*** *
Yes 14.511.5 11+1.5 13.5+9 3.511

Novozybkov
No 3 . 5 + 1 . 5 1 . 5 + 1 . 5 0 1+1

Surazh No 7±1.5 5+2 7+6.5 2±2

Note.*, *** Difference from the corresponding data for the

reference group (Surazh) is statistically significant,-

p < 0.05; 0.001.

The investigations performed in Novozybkov and neighbouring Surazh

(town free of radiocontamination, reference) show, that at thyroid

hyperplasia the titers of antibodies against thyroid antigens are

higher than in persons unaffected by this disease. The difference

from the reference value of the figures obtained by reaction of

passive hemagglutination were statistically significant. These

findings support the assumption on the role of autoimmune

processes in development of goiter, and on importance of radiation

in thyroid pathology.
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Reaction of inhibition of leukocytes migration demonstrated

sensibilization of lymphocytes against thyroglobulin and thyroid

microsomes, thus revealing autoimmune disturbances both of humoral

anf cellular type which presumably result from the effect of

radioiodine. However, the factors favoring goiter endemy in the

Novozybkov district should also be taken into consideration.

Our analysis of dynamics in development of malignant tumors in the

contaminated districts of Bryansk region has not revealed any

consistent relation between the level of soil contamination and

cancer mortality. The significance of radiation for development of

thyroid cancer also requires further proofs. We have observed

increase in goiter morbidity, in particular, of its nodal forms,

at higher levels of radiocoritamination and higher thyroid doses.

Table 3. Morbidity of intestinal and droplet infections in

children before and after the Chernobyl accident.

Diseases Morbidity per 10 thousand children (M ± m)

Before accident After accident

Dysentery 68.3±8.7 30 ±7.5

Acute intestinal

infections 83.9±3.6 87.2+5.5

Measles 6.211.7 17.3 ± 14.6

Whooping cough 3.511.8 2.210.9

Note. M i m is mean annual figure ± mean error.

In Table 3 are presented comparative data on morbidity of

intestinal and droplet infections in children before and after the

Chernobyl accident. As can be seen from Table 3, no connection is
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observed between morbidity of intestinal infections including

dysentery and factors due to the Chernobyl accident. The number of

dysentery cases in the contaminated areas of Bryansk region even

decreased after the accident (statistically significant data).

Although the measles morbidity after the accident seems higher,

the variations in morbidity between years are greater, and thus

this figure is statistically insignificant. Moreover, we carried

out evaluation of postvaccination immunity against measles and did

not observe any relation of the findings to the radiation dose.

After the Chernobyl accident in radiocontaminated regions

including Novozybkov district some rise in morbidity of acute

respiratory diseases (ARD) was recorded. These diseases are known

to be influenced by immune distortions. We are inclined to

consider the rise in ARD morbidity as a result of combined effect

of ionizing radiation, stress, and chemicals in foodstaff. The

high level of food contamination with pesticides and nitrates was

shown by Bryansk regional and Novozybkov town sanitary control. It

is also known that high level of anxiety was registered in over

70% of residents of Novozybkov.

Our experimental studies described in the monograph of 1987 showed

that such combined action can result either in independent

operation of the factors and even in antagonism, or in their

summation and potentiation. The latter effects are practically

significant, and they presumably play part in immunity and health

disorders observed at the contaminated territories.

The possibility of such effects was found inobservations on

animals kept in vivariums placed in the 10-30 kilometer zone

around Chernobyl Nuclear Powerplant as compared to animals who

remained in "clean" vivariums. Immune distortions in the former

case were recorded at 10-fold lower radiation dose than in the
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latter. Similar difference exists between the doses that caused

immune distortions in the victims of the Chernobyl accident, and

those of the accident in South Ural. But after the Chernobyl

accident both animals and humans were subjected to combined action

of radiation and nonradiative factors (toxic chemicals, stress

etc). In South Ural the latter factors operated to notably lesser

extent.

It is presumable that the disorders in immunity and health after

the Chernobyl accident result from the combined effect of radiative

and nonradiative factors. Only the thyroid disorders are due

mostly to radiation influence, but here also may operate factors

favoring development of endemic goiter.
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