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INTRODUCTION 
It’s acknowledged one of the biggest tragedies of 20

th
 century by its 

consequences is the Chernobyl disaster
1
. Although from the moment of the 

disaster has passed 33 years, this period of time exceeds the half-life period 
of 137Cs. Its activity has been a framework for providing the status of the 
enhanced radioecological monitoring to an area

2
. The statistics of medical 

institutions in Sumy region indicates the tendency to overall growth 
incidence of residents in the region. According to the Annual Public Health 
Report, the effect of radiological and non-radiological factors that appeared 
as a result of Chernobyl disaster led to health deterioration of all the 
categories of population: irradiated people, adult population of radiologically 
contaminated areas, children etc

3
. 

According to the scientific research, Sumy region is the territory of 
enhanced radioecological monitoring including Shostka and Yampil districts 
(IV-radiation zone; soil contamination density with cesium isotopes-137  
3,7 x 10

4 
– 18,5 x 10

4 
Bq/m

2
), are distinguished by the incidence prevalence 

for children on tumor
4
. Currently, Sumy region occupies the 21

st
 place (out 

of 25) based on the incidence of certain classes of diseases. This fact can be 
explained by the remoteness of the territory of the region from the epicenter 
of a nuclear explosion and the disfigurement of the soil activity of 
radionuclides. The health condition issue of adult population who lives in 
contaminated area is quite controversial. 
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It is widely-known that ionizing radiation is an immunosuppressant 
which has been implemented at the level of the genetic apparatus and 
biological membranes of immune cells. According to modern opinions, the 
radiation-induced destabilization of the human genome is potentially 
oncogenic

5
. In addition, ionizing radiation is considered to be a powerful 

stress factor that could potentially lead to a decrease of the immunological 
status of irradiated individuals. 

From scientific sources it is known that residents of the contaminated 
areas experience prolonged low-intensity irradiation through the soil activity 
of the 137Cs isotope, radionuclides get through the respiratory tract and 
food

6;7
. 

With additional exogenous effects of a stress character, the risk of 
immune system impairment increases

8
. Its activity is integrative and any 

disruption into links of immunity may affect the system as a whole
9;10;11

. 
Low-intensity prolonged radiation exposure can have an immunosuppressive 
effect on specific and non-specific factors and mechanisms of systemic 
immunity that directly affect the maintenance of the human body 
homeostasis

12;13;14;15;16
. 

                                                      
5
 Ярилин А. Иммунология. Mосква : GEOTAR-Media, 2010. 752 с. 

6
 Risk of thyroid cancer in the Bryansk Oblast of the Russian Federation after the 

Chernobyl Power Station accident / S. Davis et al. Radiation Research. 2004. № 162 (3). 
P. 241–248. DOI: 10.1667/rr3233. 

7
 Eheman C., Garbe P., Tuttle R. Autoimmune thyroid disease associated with 

environmental thyroidal irradiation. Thyroid. 2003. № 13 (5). P. 453–464. DOI: 
10.1089/105072503322021115. 

8
 Gleeson M. Immune function in sport and exercise. Journal of Applied Physiology. 

2007. № 103(2). P. 693–699. DOI: 10.1152/japplphysiol.00008.2007.  
9
 Individual differences in cellular immune response to stress / S. Manuck et al. 

Psychological Science. 1991. № 2 (2). P. 111–115. DOI: 10.1111/j.1467-
9280.1991.tb00110.x. 

10
 Effect of ionizing radiation on development process of T-cell population 

lymphocytes in Chernobyl children / M. Sheikh Sajjadieh et al. Iranian Journal of 
Radiation Research. 2009. № 7 (3). P. 127–133. URL: Magiran.com/p731386. 

11
 The effect of ionizing radiation on the homeostasis and functional integrity of 

murine splenic regulatory T cells / A. Balogh et al. Inflammation Research. 2013.  
№ 62 (2). P. 201–212. DOI: 10.1007/s00011-012-0567-y. 

12
 Kusunoki Y., Hayashi T. Long-lasting alterations of the immune system by ionizing 

radiation exposure: Implications for disease development among atomic bomb survivors. 
International Journal of Radiation Biology. 2008. № 84(1). P. 1–14. DOI: 
10.1080/09553000701616106. 

13
 T-cell immunosenescence and inflammatory response in atomic bomb survivors / 

Y. Kusunoki et al. Radiation Research. 2010. № 174 (6b). P. 870–876. DOI: 
10.1667/RR1847.1. 

14
 High mobility group box-1 promotes the proliferation and migration of hepatic 

stellate cells via TLR4-dependent signal pathways of PI3K/Akt and JNK / F. Wang et al. 
PloS One. 2013. № 8 (5). P. 643–673. DOI: 10.1371/journal.pone.0064373.  

15
 Duffner P. Long-term effects of radiation therapy on cognitive and endocrine 

function in children with leukemia and brain tumors. The Neurologist. 2004. № 10 (6). 
P. 293–310. DOI: 10.1097/01.nrl.0000144287.35993.96. 

16
 Effects of long-term low-level radiation exposure after the Chernobyl catastrophe 

on immunoglobulins in children residing in contaminated areas : prospective and cross-
sectional studies / D. McMahon et al. Environmental Health. 2014. № 13 (1). P. 36–50. 
DOI: 10.1186/1476-069X-13-36. 



45 

In particular, this relates to the psycho-emotional load, which is 
considered to be one of the most common modern immune suppressants and 
stimulating agents to trigger adaptive reactions in the body

17;18;19
. 

Like the immune, thyroid system, one of the most vulnerable to the 
consequences of the Chernobyl disaster, which is explained by its significant 
exposure 131-I

20
. Despite the long time that has passed since then, the risk of 

developing the thyroid gland pathologies is recognized as quite high by both 
scientists and medical professionals

21
. 

Disorders of the lipid profile and neuroendocrine forms of obesity due to 
peculiarities of endocrine regulation during puberty, are considered to be 
significant causes of increased incidence of diseases of different etiology in 
residents of radiation contaminated territories

22;23
. 

Recent data indicate the possibility of remote thyroid pathologies as a 
result of prolonged low-dose irradiation in the absence of direct exposure to 
radioactive iodine

24;25;26
. Often they are combined with a state of high 

anxiety – typical signs of a stressful situation
27

. 
In researches of the Ukrainian scientists, typical signs of stress reactions 

among individuals aged 18–24 years old who lived on the territory of 
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enhanced radiation control were marked, in particular, raised the level of 
cortisol

28
, which increased further in conditions of additional psycho-

emotional stress
29

. As a result, signs of immunosuppression were observed 
in this group, which were accompanied by an imbalance of thyroid status 
and lipid metabolism, changes in oxidative and antioxidant activity

30;31;32
. In 

our previous studies
33;34;35 

the obtained results indicate the functional load of 
the cellular and humoral parts of systemic immune system among the 
population of radiation-polluted territories of the Sumy region. At the same 
time, the formation of compensatory mechanisms in response to low-
intensity prolonged radiation irradiation is observed. 

Thyroid dysfunction causes a number of health problems, including the 
development of atherosclerosis; autoimmune and allergic diseases, severe 
changes all without exception organs and systems, including the mental 
sphere

36;37;38
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However, most of the data on the involvement of cellular and humoral 
factors of the immune system, the occurrence and formation of autoimmune 
and allergic conditions are contradictory and incomplete. 

So, we think, all the above-mentioned evidences determined the 
timeliness of our research and defined its goal – to ascertain the 
interconnection of some indicators of the immune system and thyroid status 
of individuals from contaminated areas of Sumy region. 

 

1. Materials and methods of the research 
In 2018 there were examined 30 individuals including the ones from 

contaminated areas (control group, 20 individuals) and residents from the 
enhanced radiological monitoring areas (IV-radiation zone; soil 
contamination density with cesium isotopes-137 3,7 x 10

4 
– 18,5 x 10

4
 

Bq/m
2
). All the examined individuals were students or staff members of 

Sumy State Teachers` Training University at the age from 18 to 35 and 
during the examination they had no acute diseases. Statistically, there were 
no significant difference between sexes of the examined individuals (women 
were examined during the follicular phase of menstrual period) that is why 
they were examined as a unitary group. 

The total number of leukocytes was calculated with hemocytometer, 
absolute and relative quantities of their populations were calculated with 
help of Romanowski-Giemsa staining. Cell-surface antigene expression with 
Peripheral Blood Leukocytes was determined by means of 
immunofluorescence using monoclonal antibody to LT 3 (for testing the 
expression of Pan-T-cells CD3), LT 4 (for testing the activity expression of 
T-helper-cells CD4), LT 8 (for testing the expression of CD8), LNK 16 (for 
testing the expression of CD16). The level of immunoglobulins in serum was 
determined with the help of radial immunodiffusion technique (Mancini) 
using monotypic serum against IgG (H), IgM (H), IgA (H). The 
immunoregulatory index was calculated

39
. 

Thyrotropic hormone (TTH) content was determined using a RIA-TTH 
test kit (Immunotech, Czech Republic). The content of thyroxine (T4) in the 
serum was examined using a test kit of rio-t4-iPr, triiodothyronine (T3) – 
rio-t3-iPr (Institute of Bioorganic Chemistry of the National Academy of 
Sciences of the Republic of Belarus). 

The examinations of the volunteers and their blood sampling were held 
by the medical staff of the Laboratory and Diagnostic Center “Diagnostyka 
Zdorov’ya” (Sumy, Ukraine). The blood sampling took place in the 
morning; all the individuals were in the fasted state. Status data about the 
radiation contamination was received at sanitary-epidemiological agency 
(Sumy, Ukraine). 
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The statistical process was performed with help of Microsoft Excel with 
variuos statistics methods. The authenticity of significance between samples 
was determined with the Student’s T-test. The average values are given as 
М ± m, where M is arithmetic average and m is a standard error of the mean. 
Deviation with Р < 0,05 was considered as a significant one. Correlation 
analysis was performed using the Pearson correlation coefficient. 

The research was done in compliance with bioethical standards and 
according to the current legislation of Ukraine

40
. All the volunteers gave the 

written permission for participation in the examination. 
 

2. Immune status of individuals from the territories 

of the intensified radioecological control of Sumy region 
Extreme factors of various kinds affecting the body trigger 

compensatory-adaptive mechanisms, which accordingly change metabolism 
and functional state organs and tissues. A single or short-term exposure to 
these factors, as a rule, does not lead to a stable restructuring of the 
mechanisms of regulation of homeostasis, where as prolonged and repeated 
stress can become the basis of stress-induced development of pathology, 
including the immune system

41;42
. 

Systemic immunity indicators of residents from contaminated and 
conditionally ecologically balanced environment areas of Sumy region that 
are given in the table, show that over-researched period there is the absolute 
amount of leukocytes of residents from contaminated areas and has a 
tendency to decrease. 

The absolute amount number of eosinophiles has grown up by 2,67 times 
and the relative number of eosinophiles has grown up by 2,75 times relative 
to the values of the control group of which is within the homeostatic norm. 
Indicators of both groups are within normal. 

The absolute and therelative number of basophils level decrease were 
committed by 2,0 and 1,8 times in the study group and doesn’t exceed a 
clinical standard. Absolute neutrophil level decrease was committed by 12%. 
At the same time, the decrease of relative number of monocytes by  
1,26 times, respectively, reaches reliable values. 

During the research process, the total number of lymphocytes in the 
control and experimental group are within the clinical norm. 
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Table 1 

Indicators of systemic immunity of individuals from contaminated and 

conditionally ecologically balanced environment territories of Sumy region 

Indicator 
Clinical 

norm 

Control group 

(M ± m), N = 20 

Experimental group 

(M ± m), N = 30 

Leukocytes, 10^9/l 4–12 6,13 ± 0,15 5,99 ± 0,17 

Eosinophils, 10^9/l 0,02–0,3 0,06 ± 0,01 0,16 ± 0,01 

Eosinophils, % 0,5–5 1,00 ± 0,03 2,75 ± 0,05* 

Basophils, 10^9/l 0,0–0,065 0,03 ± 0,01 0,015 ± 0,01 

Basophils, % 0–1 0,45 ± 0,08 0,25 ± 0,06* 

Neutrophils, 10^9/l 2,0–5,8 3,71 ± 0,07 3,27 ± 0,04* 

Neutrophils, % 48–78 60,52 ± 0,54 54,58 ± 0,47 

Monocytes, 10^9/l 0,09–0,6 0,45 ± 0,08 0,35 ± 0,06 

Monocytes, % 3–11 7,34 ± 0,13 5,83 ± 0,11* 

Lymphocytes, 10^9/l 1–5 1,88 ± 0,15 2,19 ± 0,19 

Lymphocytes, % 20–40 30,67 ± 0,24 36,50 ± 0,27* 

CD3, 10^9/l 0,4–3,8 0,96 ± 0,03 1,15 ± 0,05 

CD3, % 50,0–80,0 50,90 ± 0,26 52,50 ± 0,34 

CD4, 10^9/l 0,2–2,2 0,45 ± 0,07 0,52 ± 0,09 

CD4, % 33,0–46,0 46,87 ± 0,13 45,08 ± 0,17 

CD8, 10^9/l 0,1–1,4 0,27 ± 0,06 0,34 ± 0,06 

CD8, % 17,0–30,0 28,10 ± 0,14 29,92 ± 0,20 

Immunoregulatory index 

(CD4 / CD8), c.u. 
1,4–2,0 1,67 ± 0,08 1,53 ± 0,10 

CD16, 10^9/l 0,08–1,1 0,24 ± 0,02 0,29 ± 0,03 

CD16, % 12–23 20,08 ± 0,23 25,00 ± 0,33* 

CD22, 10^9/l 0,12–1,48 0,58 ± 0,16 0,49 ± 0,18 

CD22, % 17–31 29,02 ± 0,23 22,50 ± 0,25* 

Ig G, g/l 9–20 10,35 ± 0,27 10,27 ± 0,24 

Ig M, g/l 0,7–3,7 1,24 ± 0,19 1,03 ± 0,12* 

Іg А, g/l 0,9–5,0 1,77 ± 0,13 1,96 ± 0,16 

* – P < 0,05 – the significance of the difference between the control and experimental groups. 

 
The absolute and relative number of basophils level decrease were 

committed by 2,0 and 1,8 times in the study group and doesn’t exceed a 
clinical standard. Absolute neutrophil level decrease was committed by 12%. 
At the same time, the decrease of relative number of monocytes by 
1,26 times, respectively, reaches reliable values. 

During the research process, the total number of lymphocytes in the 
control and experimental group are within the clinical norm. 

The absolute number of lymphocytes among residents of contaminated 
areas of Sumy region shows a measure of growth. The relative number of 
lymphocytes in the experimental group has grown up by 1,19 times relative 
to the values of the control group over the research period. 

Also the absolute number of CD4-lymphocytes (by 13,5%), absolute and 
relative level of CD3-lymphocytes (by 16,5 and 3,05%), and  
CD8-lymphocytes (by 20,6 and 6,08%) show a measure of growth in the 
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study group and doesn’t exceed a clinical standard. But the relative number 
of CD4-lymphocytes shows a measure of decline by 13,5% (in comparison 
with the values of this indicator of residents from conditionally ecologically 
balanced environment areas of Sumy region) and exceeds the clinical norm. 

During the research period the immunoregulatory index of residents from 
enhanced radioecological monitoring areas shows a slight tendency to 
decrease. The NK indicators test shows the rise of natural killers (by 17 and 
19,7%) in peripheral blood against reduction of mononuclear forms. 

Absolute and relative number of B-lymphocytes with CD 22 phenotype 
decrease by 17 and 23,7% in the researched time period. It was found а 
decrease of IgG among the residents of enhanced radiological monitoring 
areas; it was also found that the lowering of IgM related to the control value 
by 1,2 times. During the research contents of IgA growth by 9,7%. 

 

3. Interconnection of some indicators of the immune system and thyroid 

status of individuals from contaminated areas of Sumy region 
In the formation of the regulation of the compensation mechanism for 

various extreme factors affecting the body, the endocrine system is assigned 
one of the leading roles. The adequacy and nature of adaptive changes in the 
body, which ensure the restoration and maintenance of the constancy of the 
internal environment of the organism as a whole, depend on changes in 
hormonal secretion

43
. 

Indicators of the thyroid system of residents from contaminated and 
conditionally ecologically balanced environment areas of Sumy region are 
given in Table 2. 

According to the results of medical history among the surveyed no 
persons with clinical manifestations of thyroid pathology bets. 

According to the results of the survey it was established that in the 
territories of the enhanced radio-ecological control of Sumy region (4th 
radiation zone; density of soil contamination with isotopes of cesium-137 
from 1 to 5 Ki / km

2
) all analyzed parameters are within the clinical norm. 

The level of thyrotropic hormone of individuals from contaminated 
territories shows the rise by 1,19 times. The number of triiodothyronine 
shows a measure of decrease and the level of thyroxin of residents from 
enhanced radioecological monitoring areas shows a measure of growth by 
1,05 times (for both indicators). 

The content of antibodiesto thyroperoxidase also has grown up by 8,6%. 
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Table 2 

Indicators of thyroid status of individuals from contaminated and 

conditionally ecologically balanced environment territories of Sumy region 

Indicator 
Clinical 
norm 

Control group 
(M ± m), N = 20 

Experimental group 
(M ± m), N = 30 

Thyrotropic hormone (TTH), 
mc units / ml 

0,3–4,2 2,51 ± 0,34 2,99 ± 0,23 

Triiodothyronine general (T3), 
pmol / l 

3,1–6,8 5,06 ± 0,46 4,82 ± 0,35 

Thyroxin general (T4), pmol / l 
12,0–
22,0 

13,84 ± 0,23 14,52 ± 0,29 

Antibodies to thyroperoxidase 
(ATPO), mc units / ml 

0–30 15,96 ± 0,71 17,46 ± 0,66 

 
In healthy individuals, it is difficult to analyze the interrelated changes in 

endocrine regulation and metabolism, the immune system, since fluctuations 
within the normal levels of hormones, metabolites, and indicators of 
systemic immunity are quite significant. However, studies of hormonal-
metabolic, hormonal-immunological relationships in individuals who have 
been exposed to prolonged exposure to factors requiring the mobilization of 
regulatory systems (including prolonged low-intensity exposure) may 
indicate the features of their regulation. 

Correlation analysis showed that the inhabitants of the territories, 
contaminated with radionuclides, regardless of thyroid status, there is a 
positive relationship between: 

– the content of TTH and level of CD3-lymphocytes (r = 0,38); 
– the level of T3and relative number of neutrophils (r = −0,48), absolute 

number of CD3-lymphocytes (r = 0,64); content of IgM (r = 0,93); 
– the level of T4 and absolute and relative number of CD8-lymphocytes 

(r = 0,50; r = 0,48), content of IgM (r = 0,51); 
– the content of ATPO (Fig. 1.) and level of natural killers (r = 0,49). 
There is a negative relationship between the level of T3 (Fig. 2.) and 

relative number of basophils (r = −0,85), CD3-lymphocytes (r = −0,9); level 
of natural killers (r = −0,38); content of Ig A (r = −0,87). 

Also there is a negative correlation ofthe level of T4 (Fig. 3.) and relative 
number of: basophils (r = −0,40); CD3-lymphocytes (r = -0,57); CD4-
lymphocytes (r = −0,39); contents of IgG (r = −0,58) and Ig A (r = −0,45). 

Scientific sources testify in recent years, the perception of stress as an 
extensive systemic response of the organism, which, under certain 
conditions, can cause impaired function of many physiological systems as 
expanded considerably

44
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 Interconnection of the immune system and the intensity of the oxidative processes 
under conditions of prolonged exposure to small doses of radiation / V. Sokolenko et al. 
Regulatory Mechanisms in Biosystems. 2018. № 9 (2). P. 167–176. DOI: 
10.15421/021825. 
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Fig. 1. Interconnection of indicators of the immune system  

and antibodies to thyroperoxidase of individuals from the territory  

of enhanced radioecological monitoring of Sumy region 

 

 
 

Fig. 2. Interconnection of indicators of the immune system and 

triiodothyronine of individuals from contaminated areas of Sumy region 
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Fig. 3. Interconnection of indicators of the immune system and thyroxin 

of individuals from radiation-polluted territories of Sumy region 
 
During critical life-threatening illnesses, the increase in cortisol levels 

was accompanied by a decrease in T3 concentration and an increase in TTH 
and T4 levels

45
. 

In the mechanisms of regulation of homeostasis of the body to provide 
adaptation in response to stress effects of changes in hormonal secretion, 
immune regulation is a kind of cascade of closely interrelated reactions.

46
 

As is known from scientific sources, autoimmune diseases of the thyroid 
gland are characterized by a loss of immunological tolerance to their own 
antigens in genetically predisposed individuals. As a result, the body’s own 
proteins become antigens, for the removal of which the humoral and cellular 
parts of the immune system are involved. Thus, the chain of events 
of developing autoimmune inflammation, tissue destruction, stimulation 
of metabolism, increased growth, or suppression of the mitotic activity 

                                                      
45

 Vermes I., Beishuizen A. The neuroendocrinology and immunology of critical 
illness. Neuroimmune Biology. 2007. № 7. P. 291–317. DOI: 10.1016/S1567-
7443(07)00216-5. 

46
 Иванова Г., Горобец JI. Психоиммунноэндокринный статус больных 

аутоиммунным тиреоидитом (клинико-терапевтические аспекты). Сибирский 
вестник психиатрии и наркологии. 2010. № 2 (59). С. 57–62. 
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of thyrocytes is possible. Certain combinations of these immune reactions 
lead to the development of various AIG (DTG or AIT)

47;
 
48

. 
 
CONCLUSIONS 
Thus, by investigating the indicators of systemic immunity of individuals 

in the contaminated territories of the Sumy region (IV-radiation zone), 
results have been obtained indicating the functional load of cellular link (due 
to the tendency to increase the number of T-lymphocytes of all 
subpopulations (CD3, CD4, CD8), as well as the decrease of IRI by 8,4% in 
the experimental group. 

Besides, the obtained results indicate the functional load of a humoral 
link of systemic immunity (due to the tendency to decrease absolute and 
relative number of B-lymphocytes (CD22)). At the same time, there is a 
certain dynamics of the absolute and relative number of major classes of 
immune cells, as well as changes in the levels of serum immunoglobulins of 
classes A and M (may indicate the presence of compensatory mechanisms in 
response to stress effects). 

According to the results of the hormonal examination of individuals from 
contaminated territories (that coinciding with the scientific data sources) 
there are the increase in cortisol levels was accompanied by a decrease in T3 
concentration and an increase in TTH and T4 levels. 

As a result of our study, a certain cohort of the population who 
underwent an immunological and hormonal examination and received a cut-
off value of some of the parameters analyzed was asked to seek qualified 
medical care by an endocrinologist. As a result, in one male (18 years old) of 
the experimental group according to ultrasound examination and according 
to the opinion of a specialist, a case of autoimmune thyroidit is was 
registered. 

In our opinion, the obtained results can be explained by the remoteness 
of the study area from the epicenter of the nuclear explosion, the 
insignificant half-life period of cesium isotopes-137 and decay period of 
iodine-131, as well as the stochasticity of the effects of prolonged effects of 
low doses of ionizing radiation on the human body. 

The obtained results point to the necessity of studying the compensatory 
mechanisms of the immune system and their potential in providing an 
effective integrative activity of the human body. At the same time, they 
indicate the need for immunological surveys for the population in the 
territories of the intensified radioecological control of our state (and in 

                                                      
47

 Состояние метаболизма лимфоцитов крови женщин с аутоиммунным 
тиреоидитом с различным состоянием функции щитовидной железы / С. Шагарова и 
др. Медицинская иммунология. 2009. № 11 (4–5). С. 366–367. 
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 Особенности метаболизма лимфоцитов крови у женщин с диффузным 

токсическим зобом в процессе лечения / В. Мацынина и др. Сибирское медицинское 
обозрение. 2012. № 4. С. 16–20. 
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particular, in Sumy region) with the aim of developing and applying 
immunorehabilitation measures for this category of population, since their 
organisms are under the prolonged exposure of the influence of the low-
intensity ionizing emission. We believe, this research may serve as 
followings: basis for the formation of risk groups after the monitoring of the 
health status of the habitants of contaminated areas. 

 
SUMMARY 
The interconnection of some indicators of the immune system and 

thyroid status of individuals from the territories of the intensified 
radioecological control of Sumy region (IV-radiation zone; the density  
of soil contamination with isotopes of cesium-137 3,7 x 10

4
 – 18,5 x  

104 Bq/m2) is under investigation. 
We observed 50 persons aged between 18–35 and divided them into a 

control group of volunteers who were from areas unaffected by radiation  
(20 people) and the main experimental group of people from territories of 
increased radio-ecological load (IV radiation zone, 30 people).  

General methods of studying parameters of immunity and thyroid status 
were used. Statistical data has been processed. The research was carried out 
with the written consent of the volunteers in accordance with the bioethical 
norms and in compliance with the current legislation of Ukraine. 

According to the results of the survey it was established that in the 
territories of the enhanced radio-ecological control of Sumy region (all 
analyzed parameters are within the clinical norm. 

Nevertheless, the obtained results indicate the functional load of the 
cellular and humoral parts of systemic immune system among the population 
of radiation-polluted territories of the Sumy region. At the same time, the 
formation of compensatory mechanisms in response to low-intensity 
prolonged radiation irradiation is observed. 

The individuals tested from territories polluted by radionuclides, has 
changed dependant on thyroid status, which can become a precondition for 
the development of stress-induced (including its radiation nature) pathology. 
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