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INTRODUCTION

This study was focused on late effects of radiation exposure in members of the Techa River Cohort chronically exposed as a result of
operations of the Mayak Production Association starting from 1949. The radiation exposure consisted of two components: external exposure to
gamma radiation and internal exposure mainly to 90Sr, the major dose-forming radionuclide. The hematopoietic system is critical in this situation
because of high radiosensitivity, and osteotropicity of 90Sr. The maximum dose rates to red bone marrow reached 0.77 Gy/year in 1951, and then
they decreased exponentially down to the background levels. Late effects registered among Techa River cohort members included an increased
risk of oncopathology (leukemia), elevated levels of chromosome aberrations and somatic mutations. These observations allow for an assumption
that chronic exposure resulted in genome instability, which is manifested, among other things, by an increased level of somatic mutations.

The purpose of our research was to better understand the role played by apoptosis, the main defense-mechanisms of the cell (defense from the
fixation of initial damage of genetic material in the form of mutations or/and aberrations). Also, the frequency of apoptosis and somatic mutations
(CD3-CD4+) in lymphocytes of peripheral blood was estimated for residents of the Techa riverside villages who were chronically exposed to low
and moderate doses.
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Fig.1 Apoptotic activity of peripheral blood lymphocytes was Fig.2 Apoptotic activity of peripheral blood lymphocytes was measured Fig.3 CD95 receptor on peripheral blood lymphocytes was
measured using the TUNEL methodology using the ANNEXIN V-FITC methodology measured using the CD typing methodology
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Table 5. The frequency of apoptosis (%) under the additional load (DNA Table 6. The dependence of the frequency of apoptotic cell death (DNA fragmentation) by radiation and non-
fragmentation) radiation factors.
CONCLUTION

The results of this research are another proof of the considerable role of apoptosis in the defense of the organism from accumulation of
structurally and functionally defective cells, in particular under the conditions of chronic exposure. We have demonstrated that efficiency of
apoptosis as the barrier mechanism on the way to genetically defective cell depends on the radiation dose. In the range of doses up to 0.2
Gy, apoptosis successfully compensates the increase of genetic damages. At doses above 0.2 Gy, there are cases when cells overcome the
apoptotic barrier and the organism starts accumulating cells with somatic mutations. At doses above 0.8-1.0 Gy, arrest of apoptosis and
impairment of its barrier function are observed.

At late time after the onset of exposure, residents of the Techa riverside villages manifested a 3-fold increase in the number of cells with T-cell
receptor mutations in the exposed individuals and almost; a 4-fold increase, in the individuals with CRS. The number of apoptotic cells
(Annexin) in the group of exposed individuals is higher with statistical significance compared to the control group.

This research has been conducted on peripheral blood lymphocytes and, therefore, our conclusions are related to the system of
hematopoiesis; however, we assume that similar dependencies can be also observed in other proliferating tissues of the organism.
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