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Abstract 

Indication of changes induced by ionizing radiation starting up a wide 
range of pathologic reactions in the disease developments still poses a 
significant problem in radiation medicine. It mainly concerns exposure to 
low dose-rate ionizing radiation, since its effects are still open to question, 
and today any researcher acknowledges that radiation induced pathological 
changes can accumulate at both subclinical and prenosological stages and 
develop not only in exposed persons, but also in their offspring.   

The subject of this study was workers of reactor and radiochemical 
productions of Siberian Group of Chemical Enterprises (SGCE) exposed to 
external and combined (external and internal) radiation respectively. Two 
comparative groups were formed: reactor and radiochemical production 
workers. In the reactor production group of workers the cumulative dose of 
external γ-radiation was up to 300 mSv, in the radiochemical production 
group – up to 150 mSv. Age ranged from 40 to 50 years. The two groups 
were compared between each other. Above all, there were formed 'insider 
control' groups (workers of the same productions with zero doses) to assess 
the impact of radiation factor on central homeostatic mechanisms. These 
groups were created using pair technique in order to level somatic disorders 
influence on the parameters under study.  

Numbers of full and biochemical blood examinations, energy metabolism 
between cells, hormones of homeostasis by the adaptive hormone level – 
insulin and cortisol, lipid peroxidation and antioxidant protection systems, 
immune and vegetative systems were all analyzed.  

Analyses of the systems performed, it was found out that in persons 
having been exposed to long term occupational radiation there were 
significant changes indicating lipid peroxidation system activation, 
antioxidant protection system depression, as well as lowered energy 
metabolism. The higher external γ-doses the bigger these changes are. 
Results from the two groups of radiation and radiochemical production 
workers compared, it was shown that the recorded changes were of identical 
character which possibly indicates the absence of specific effects of any 
particular radiation on central homeostatic mechanisms. 



Detection of the 'target' systems for radiation effects is the ground for 
developing approaches to pathogenesis based correction and prevention of 
homeostatic disorders among people exposed to prolonged occupational 
radiation at a preclinical stage of main diseases development.  
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