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30 years after the accident at the Chernobyl Nuclear Power Plant (ChNPP), 

thyroid diseases are widespread among the adult and child population living 
near the Chernobyl Exclusion Zone (ChEZ) [1, p. 273]. 

Research conducted in 2014–2017, within the framework of the European 
Commission projects «Health and Ecological Programs around the Chernobyl 
Exclusion Zone: Development, training and coordination of health-related 
projects» and the Regional Council of Rhone-Alpes (France), revealed a large 
number of children teenagers living near the ChEZ with thyroid dysfunction  
[2, p. 264], as well as with an increased level of homocysteine (Hcy) in the 
blood, a metabolic product of the amino acid methionine (Met), which is 
essential for the body [3, p. 29]. 

The process of Hcy and Met metabolism is closely related to the enzymes of 
the folate cycle (FC), in particular, methylenetetrahydrofolate reductase 
(MTHFR), B12-methionine synthase (MS) and methionine synthase reductase 
(MSR). 

An increase in Hcy content in the body, or hyperhomocysteinemia, is 
associated in adults with a number of serious diseases [4, p. 33]. 

However, the etiopathogenesis of this condition in children has been very 
poorly studied. 

In order to assess the connections between FC and the pituitary-thyroid axis, 
a group of children aged 12-17 years from the settlements of Ivankovsky and 
Polessky districts of the Kyiv region, located near the ChEZ, was examined. 

In April and December 2015, genetic, laboratory and mathematical-
statistical studies were carried out, in which a significant place was occupied 
by the analysis of correlations of the obtained indicators. 
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In the examined group of children, a high frequency of mutations in the  
FC genes regulating Hcy metabolism was detected [4, p. 42]. 

Genetic mutations that reduce the activity of FC enzymes are an internal 
cause of hyperhomocysteinemia. 

The external cause of this condition is radioactive elements present in the 
environment. 

After forest fires in the ChEZ in the spring and summer of 2015, an increase 
in the level of Hcy in the blood of the majority of the children examined was 
recorded [5, p. 25]. 

We attribute this to the effect of radioactive elements and wood combustion 
products on metabolic processes. 

As a result of this, a disruption in energy supply occurred in the body of 
many children, leading to disruption of Hcy metabolism. 

The consequence of this process was the activation of the production of 
thyroid-stimulating hormone of the pituitary gland (TSH), as well as increased 
utilization of Hcy in the cycle of transsulfuration reactions [6, p. 383]. 

At the same time, in peripheral tissues there was an increase in the formation 
of cysteine and activation of the process of deiodination of thyroxine (T4) with 
the formation of triiodothyronine (T3) [7, p. 206]. 

A direct correlation between T3 and vitamin B9 as well as inverse 
relationships between T3 and Hcy, T3 and TSH, indicate an increase in the 
process of Hcy methylation under conditions of genetic risk and environmental 
exposure. 

Based on this, it can be argued that T3 plays an important role as a regulator 
of FC. 

The conducted studies made it possible to formulate the concept of 
interaction between the FC and the pituitary-thyroid axis in children living in 
areas affected by the Chernobyl accident. 

An increase in the level of Hcy in the blood of children living in Chernobyl 
areas is a reflection of metabolic distress associated with mutations in FC genes 
and environmental radiation exposure. 

As a result, the functioning of a number of important FC enzymes involved 
in the process of Hcy methylation and the formation of internal Met is disrupted. 

An increase in the level of Hcy in the blood triggers a cycle of compensatory 
and adaptive reactions with the participation of hormones of the pituitary-
thyroid axis and transsulfuration reactions (Figure 1). 
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Figure 1. Regulatory connections between the folate cycle  
and the pituitary-thyroid axis 

 
In peripheral tissues, as a result of deiodination of T4, T3 is formed, which 

is capable of stimulating FC enzyme systems, in particular MTHFR, MS, MSR, 
and thereby enhancing the process of Hcy methylation with the formation of 
internal Met. 

At the same time, the load on the transsulfuration cycle is reduced, and as a 
result, the intensity of T4 deiodination and T3 formation decreases. 
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