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Radio-ecological problem. 

The ecological environment, influencing health of people, regulates developments of 

a human society. Not looking on considerable progress in business of protection of 

environment and therefore health of people, there are countries in which there are 

serious environmental problems. First of all, there are the countries of the former Soviet 

Union. The aspiration to catch up and overtake in the military and economic 

development of the country of the West forced a management of the former Soviet 

Union to introduce the industrial technologies, making fatal impact on environment and 

therefore on health of people. First of all it is necessary to consider the tests of the 

nuclear weapon spent by the USSR.  

Pollution by radioactive elements of huge territories of Belarus, Lithuania, Latvia, 

Estonia, Ukraine, Russia, since 60th years of 20th century is a consequence of such 

activity. The population of these countries had no information on the existing radiating 

factor, and it could not is natural to protect itself from its influence in no way. 

 



Starting with the sixties there has been a great number of 
137

Cs radionuclides contents 

in foodstuffs consumed by the inhabitants of mentioned states within many years.           

(Marey A.N. and co-authors, 1974. Rusyayev A.P. and co-authors, 1974. Ternov V.I., 

Gurskaya N.V., 1974). ï Fig. 1.  
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Fig. 1.  
137
Cs contents in villagersô daily food allowance in ʇʂu (Marey A.N. and co-

authors, 1974). 

 



Cow's milk is one of the basic products forming rather high levels of 
137

Cs 

radionuclides contents in inhabitants of Belarus and Baltic lands.  ñMilk-Caesium Mapò 

was created ï the largest 
137

Cs radionuclides contents were observed from 1967 to 1970 

in Gomel region of the Republic of Belarus (Fig.2).     

 

 
 

Fig. 2. 
137

Cs contents in cow's milk from different districts of Belarus in the sixties of 

the 20
th
 century (Marey A.N. and co-authors, 1974).  

 



The Chernobyl accident of 1986 intensified a lot the already existing radiation effects 

on the population of some European countries and the Republic of Belarus, first of all. 

The map of 
137

Cs radionuclides deposition in the territory of Belarus after the 

Chernobyl accident in 1992 (Fig. 3) almost corresponds to the map of such 

radionuclides deposition in the territory of Belarus in the sixties published in 1974 

(Marey A.N. and co-authors, 1974.). 

 

 
 

Fig.3. Map of 
137

Cs deposition in the territory of Belarus in 1992.   

 

Just after the Chernobyl accident of 1986 due to the actions performed by the western 

public organizations it became to be possible to speak about the influence of radiation 

agents on the health of people in Belarus and another countries.    

According to the scale and consequences the Chernobyl accident dated to April 26, 

1986 is considered to be the largest man-caused catastrophe in the human history. Its 

social, medical and ecological consequences require the detailed study. From all the 

European countries Belarus was affected to a greater extent. About 70% of radioactive 

substances released to the atmosphere as a result of the accident at the 4
th
 block of the 

Chernobyl NPP contaminated 23% of the territory of the republic. At present in the 

zone there live about 1.4 million inhabitants including 260 thousand children. The 

radiation situation in several affected regions is still difficult. 



The greatest danger is represented by the consumption of the foodstuffs containing 

radioactive elements 
 
Cs-137 and  Sr-90. 

The contribution of the mentioned radionuclides to the internal dose reaches to 70 to 

80% (National report. 20 years after the Chernobyl accident).  

Cs-137 radionuclides under conditions of permanent chronic intake by people with 

food are accumulated in vitally important organs: thyroid gland, heart, kidneys, spleen, 

cerebrum (Fig.4). 

 
1 ï myocardium, 2 ï brain, 3 ï liver, 4 ï thyroid gland, 5 ï kidneys,  

6 ï spleen, 7 ï skeletal muscles, 8 ï small intestine. 

Fig.4.. 
137

Caesium contents in adultsô and childrenôs viscera according to the data of 

radiometric measurements of the autopsies of inhabitants of Gomel region in 1997 and 

1998 (Yu. I. Bandazhevsky, 1999, 2003). 

  

There were determined negative effects of  
137

Cs radionuclides incorporated into the 

human organism on the state of vitally important systems, first of all, on cardiovascular, 

endocrine, reproductive, digestive, urinary and immune systems (Bandazhevsky Yu.I. 

and co-authors, 1993-2003). 

 

 

   



Population problem and the health of people. 

 

 Starting with the sixties of the 20
th
 century in the Republic of Belarus there has been 

increasing a death-rate and there has been decreasing a birth-rate (Fig. 5). 
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Fig. 5. Indices of the death-rate and the birth-rate (per 1000 inhabitants) in the 

Republic of Belarus.  

 

At present a demographic index (a difference between the indices of the death-rate 

and the birth-rate) has negative values making, for example, -5,5ă in 2003 and -5.2ă 

in 2005 ( Fig.6). 
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Fig. 6.  Demographic index in the Republic of Belarus.  

 



The contact with radiation agents led for the death-rate of the population in the 

Republic of Belarus to be increased in 2 times within the last 20 years. The process of 

the death of people in the district with a high level of contamination of the territory by 
137

Cs ʠ  
90

Sr radionuclides is especially expressed (Fig.7). 

 
 

Fig.7. The dynamics of the death-rate of the population in different districts of Belarus. 

 



The duration of life of both men and women has decreased in comparison with 

Western countries, such as France, for example (Fig. 8 and 9).   

 

Figure3: Evolution de l'espérannce de vie masculine de 1959 à 2004
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Fig. 8.  The duration of life of men in the countries of Eastern Europe. 

 

 

 

55

60

65

70

75

80

85

19
59

19
62

19
65

19
68

19
71

19
74

19
77

19
80

19
83

19
86

19
89

19
92

19
95

19
98

20
01

20
04

Année

e
s
p

é
ra

n
c
e

 d
e

 v
ie

 (
 p

1
0

0
0

 

h
a

b
it
a

n
t)

Biélo homme Biélo femme France homme France femme

 
 

Fig. 9.  The duration of menôs and womenôs life in Belarus and in France. 



Among the causes of death of the inhabitants of Belarus cardiovascular and oncologic 

diseases take dominant place (Fig 10).  

 
 

Fig.10. Structure of the causes of death in 2007. 



There causes anxiety the scientifically significant increase of the primary incidence 

with the diseases of blood circulation system (Fig. 11) especially among the participants 

of the liquidation of consequences of the accident at the Chernobyl nuclear power plant.  

 
 

Fig.11. The dynamics of cardiovascular diseases in the Republic of Belarus. 

 



There should be emphasized the scientifically significant increase of the incidence 

level with the diseases defined by increased blood pressure, myocardial ischemia, 

including acute myocardial infarction, and by cerebrovascular diseases among the 

male liquidators in comparison with the same figures among the man of another 

categories of the affected population (Fig. 12). 

 

Fig. 12. Standardized figures of the incidence of the men of the Republic of Belarus 

affected by the accident at the Chernobyl NPP with the diseases of blood circulation 

system.  

 



137
Cs radionuclides incorporation in schoolchildren causes the disorder of 

electrophysiological processes in cardiac muscle shown by the disorder of cardiac beat 

rate. There was a defined dependence between the radionuclide contents in the organism 

and the arrhythmia rate (Fig. 13). 

 
Fig. 13. Number of children without ECG modifications as a function of 

137
Cs 

concentration in the organism. 

 

 



The indices of morbidity in the countries of the former USSR differ sharply for the 

worse from same in the western countries (Fig. 14, 15). 

  

 
 

Fig. 14.  Ischemic heart disease rate in Europa for 100 thousand inhabitants in 1993-

1994. 

 


