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Research conducted in Ukraine in the period 2015–2022, within the 
framework of the European Commission project “Health and Ecological 
Programs around the Chernobyl Exclusion Zone: Development, training and 
coordination of health-related projects”, with the financial support of the 
Rhone-Alpes Regional Council and the public organization “Children of 
Chernobyl” (France). Revealed high levels of the sulfur-containing amino 
acid homocysteine (Hcy) in the blood of children aged 12-17 from the 
Ivankovsky and Polesye districts of the Kyiv region, bordering the 
Chernobyl Exclusion Zone (ChEZ). 
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It was established that an increase in the level of Hcy in the blood of 
these children and an increase in the number of cases of 
hyperhomocysteinemia (Hcy > 10 µmol/l) occurred after forest fires in the 
ChEZ in 2015 and 2020. 

In 2015, the proportion of cases of hyperhomocysteinemia in the group 
of children before the forest fire in the ChEZ was 48.8%, after – 75.3% [1]. 
After a forest fire in the ChEZ in 2020, the proportion of cases of 
hyperhomocysteinemia in January 2022 in a group of children from the 
Ivankovsky district was 65.4% [2]. 

Soils and forest trees in the ChEZ contain a huge amount of long-lived 
radioactive elements (137Cs, 90Sr, 241Am), which spread, as part of air 
currents, at considerable distances from the fire epicenter. In this regard, the 
ChEZ is a source of radiation hazard for the population living in the nearest 
settlements [3]. 

The results of a long-term study allow us to conclude that the effect of 
incorporated radionuclides and their decay products suppresses the cellular 
energy of the child’s body, and therefore, the functioning of the most 
important metabolic cycles, including those involving methionine, vitamins 
B9 and B12. 

The consequence of this is an increase in the content of Hcy in the blood, 
which occurs, regardless of the state of the genetic system of the folate 
cycle, with a clear functional deficiency of vitamins B9 and B12 [1]. 

With elevated, above physiological limits, concentrations of Hcy in the 
blood of children, there is an increase in the production of thyroid-
stimulating hormone by the adenohypophysis, which is the basis for the 
occurrence of pathological processes in the thyroid gland [4]. 

In the examined group of children, in 35.5% of cases, violations of the 
production of thyroid hormones were detected, in 5.6% of cases – structural 
changes in the thyroid gland [5]. 

On the territory of the Kyiv region, including the Ivankovsky district, in 
the post-Chernobyl period, a high proportion of cases of thyroid cancer was 
determined [6]. 

In the course of the studies, it was revealed that the increased formation 
of Hcy significantly changes the calcium metabolism in the child’s body. At 
the same time, a direct relationship arises between Hcy and calcium, and the 
bonds between calcium and parathyroid hormone, calcium and phosphorus 
disappear [7; 8]. 

Thus, the body loses control over the processes of calcium-phosphorus 
metabolism, which leads to violations of osteogenesis and structural and 
functional changes in vital organs. 
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It should be noted that most of the examined children had cardiac 
disorders [1]. 

Inverse correlations between Hcy and vitamins B9 and B12 indicate the 
existence of a deficiency of these vitamins in the body of children from 
areas affected by the accident at the Chernobyl nuclear power plant [1]. 

Thus, the residence of children near the ChEZ, under conditions of 
constant radiation exposure, causes an increase in the content of Hcy in the 
body, which contributes to the occurrence of serious diseases with a fatal 
outcome or disability. There is a known relationship of 
hyperhomocysteinemia in adults with diseases of the cardiovascular and 
nervous systems, impaired pregnancy and congenital malformations, and 
oncological diseases [9; 10; 11]. 

In this regard, the situation is of particular concern after February 24, 
2022 in the ChEZ, when, as a result of its occupation by Russian troops and 
hostilities there, the level of environmental pollution with radioactive 
elements increased sharply. According to the Screencshot data of the 
Ecocenter – State Specialized Enterprise, the level of gamma background 
on February 24, 2022 at some points in the ChEZ reached 65,500 nSv/h. 
According to the norms of radiation safety of Ukraine (NRBU-97), the 
value of the radiation background level is considered acceptable – 
300 nSv/h. 

Given the ease of spread of radiation agents and combustion products of 
trees outside the ChEZ with air currents, children and adults living in the 
settlements of Ivankovsky and Polesye districts are at risk. 

In this regard, it can be reasonably argued that it is necessary to take 
anti-radiation protection measures, up to the evacuation of children to 
radiation-clean areas inside and outside the Ukrainian territories. 
Metabolism correction involves the use of methylated forms of vitamins B9 
and B12. 
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