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Topic: The possible uptake, pathways and transformations of arsenic, beryllium and 
other toxic elements in the small terrestrial mammals in the contaminated area 
 
Hypotheses:  

The soil-dwellling small mammals living in the areas characterized by elevated risk element 
contents in soil due to former mining, smelting and coal burning activities in these areas have specific 
adaptation mechanisms facilitate them to survive in these extreme conditions. These mechanisms 
are expressed by the specific biochemical parameters differring from those in the uncontaminated 
sites. 

 
Summary:  

Contaminated soil can be a source of potentially toxic elements (As, Be, Cd, Cr, Cu, Hg, Ni, 
Pb, Zn, etc.), if they are present in the elevated contents, for fodder plants resulting in possible input 
of these elements into food chain. The soil-dwelling small mammals are in the direct contact with the 
contaminated soil and, therefore, their organisms can be easily affected by the elevated contents of 
these elements in soil. In North Bohemia, elevated risk element (RE) contents were reported in 
former districts Ústí nad Labem, Teplice, Most, Chomutov, Karlovy Vary, Sokolov, where especially 
the As and Be levels were highlighted as the most important ones due to their geogenic (bedrock) 
and anthropogenic (atmospheric emissions) sources.   

The strong positive correlations between contaminant levels in the soil and the concentrations 
of these elements in small terrestrial mammals are well documented. The arsenic speciation as a 
response on elevated As content in soil was not systematically investigated in soil animals resulting 
in ambiguous opinion concerning element transformations in these organisms. For better 
understanding of the tolerance of the animals to the elevated RE contents in soil the changes in 
element speciation between polluted and reference area will be assessed as well as the potential 
changes among the individual trophic levels of the soil animals. 

The main objectives of the experimental work will be:  
1) To determine the total, mobilizable and mobile risk elements (RE), especially As and 

Be, in soils selected plant species, small terrestrial mammals, and PM10 aerosol particles in the area 
of interest to assess the RE pathway through the natural food chain. 

2) To assess the response of animal organism on the oral intake of risk elements via 
contaminated soil by using experimental rat model where the detoxication mechanisms such as 
methylated As compounds transformations will be assessed, as well as the antioxidative response of 
animal biochemical mechanisms; additionally, the potential inter-element interactions and potential 
imbalance of the essential elements will be taken in to account.  
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