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Introduction 

Humans have different radiosensitivity, which is quantitative character  and  its 

distribution in a population corresponds to binomial law.. So radiosensitivity of a person can 

differ from the medium value by 2-3 sigma [1]. It means that reaction of people on the same 

radiation dose is different. Radiosensitivity are caused by interaction of some pairs of 

polymeric genes determining a number of physiological and biochemical organism features.. 

Besides, radiosensitivity as well as all other quantitative characters depends to a great degree 

upon environmental factors. That’s why many factors which are not under control can change 

significantly biological effects of radiation and by this can be responsible for serious mistakes 

of biodosimetry.  

Fertilizers and herbicides influence  

Some of substances are present in our food — residual amounts of fertilizers or 

herbicides  can be mutagenic or influence mutagenic action of radiation. In the last case 

synergetic or antagonistic effects can be observed. 

We studied cytogenetic effects of such fertilizers as sodium nitrite and nitrate and 

herbicide zenkor in mice and human cells. Reciprocal translocations in germ cells of mice 

were cytologically analysed in metaphase of spermatocytes by the method, which is a 

modified Ivens’ method. Human cells were cultured according to a standart method, the 

cytological test included dicentric-ring-fragment analysis.  

Sodium nitrite and nitrate in concentrations of 10 and 100 mg/l respectively were 

added to drinking water for mice within 2,5; 5,0 and 7,5 months. It was found that these 

substances didn’t possess mutagenic activity under such conditions. Acute or prolonged 

irradiation of treated mice with gamma-rays or neutrons 0,25; 0,5 and 5,0 Gy showed that 

NaNO2 and NaNO3 sensibilized significantly (2-4 times) cytogenetic action of ionizing 

radiation (fig.1). We have found the same effect in drosophila earlier. 



 

 Cytogenetic effects of zenkor were found to be completely different. This herbicide 

being injected intraperitoneally or perorally to mice increases the translocation rate in germ 

cells and being added to culture media for human cells shows a mutagenic effect too. 

Irradiation of treated mice and human cells results in decreasing aberration levels on the 

contrary with nitrite and nitrate. Chronic influence of zenkor and gamma-rays leads to more 

strict “antagonistic” effect than acute one [2]. Such effect can be explained by increased death 

of cells treated with both mutagenic factors — zenkor and irradiation. This explanation had 

been proved by our experiments with drosophila populations, in which combined action of 

these factors resulted in decreasing flies number. Thus different agricultural chemicals have 

different cytogenetic effects used in combination with irradiation. 

Radioprotectors and radioadaptive response influence  

In the same time many food stuffs contain radioprotectors or antimutagens. So, tea, 

coffee, cocoa, chocolate, muchrooms and others have melanin, which is very effective 

radioprotector not only against acute irradiation , but even against chronic one [3]. 
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Fig.1  INFLUENCE OF SODIUM NITRITE AND SODIUM NITRATE 
ON  MUTAGENIC  ACTION  OF  RADIATION  IN  MICE  GERM  CELLS



 

Thus, some chemicals can influence results of biodosimetry strongly. Some drugs, 

stress, virus diseases and so on can change biological effects of radiation too. 

Radioadaptive response is one of the most significant factors which can be responsible 

for uncorrect radiation dose evaluation. 

This phenomenon decreases effects of ionizing radiation approximately twice. 

Adaptive reaction can be induced by low radiation dose as well as by weak chemical 

mutagens and many other factors [4]. 

We demonstrate adaptive response in mice germ ad bone marrow calls – rate of 

chromosomal aberrations after 0,2 + 1,5 Gy was about twice less than after 1,7 Gy irradiation. 

Melanin influence on adaptive response has been studied. Melanin injection 2 hours before 

the first conditioning dose 0,2 Gy resulted in the same mutation level as before 1,7 Gy – 

adaptive response was not found. If melanin was applied between the first and the second 

doses both adaptive phenomenon and melanin protection led to 4-fold decrease in aberration 

rate (fig.2). So, effective radioprotectors are able to prevent adaptive response by suppressing 

conditioning dose effect or to decrease some times genetic effect of radiation.  
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Fig.2   MELANIN INFLUENCE ON RADIOADAPTIVE RESPONSE IN MICE BONE MARROW CELLS



All these uncontrolled factors may be responsible for significant mistakes of  

evaluating single radiation dose and the estimation of chronic radiation dose has much more 

problems It is necessary to understand that biological  methods show only a level of 

biological consequences of irradiation, but they do not allow to estimate exposed or absorbed 

radiation doses. That’s why biological methods can be used for bioindication but not for 

biodosimetry. 

Conclusions 

1. Humans have different radiosensitivity, It means that reaction of people on the same 

radiation dose is different. 

2 .Some food stuffs contain residial amounts of fertilizers or herbicides which can be 

mutagenic or influence mutagenic action of irradiation. Another ones contain radioprotectors. 

For instance, tea, cocoa, coffee, mushrooms contain  melanin, which decreases effectively 

biological damage, induced not only by acute irradiation, but even by chronic one 

3.. Adaptive response decreases  effects of ionizing radiation approximately twice. 

This reaction can be induced by low radiation dose as well as by weak chemical mutagens and 

many other factors 

4. Many other factors (drug use, stress, virus diseases etc.) can influence biological 

action of radiation. 

 5. All these uncontrolled factors may be responsible for significant mistakes of  

evaluating radiation doses. That is why biological methods can be used for bioindication  but 

not  for biodosimetry. 
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