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Abstract. Iron is a vital compound for living systems from all three life domains. It is 
involved in many fundamental metabolic processes, including respiration, photosynthesis, 
DNA synthesis, etc., which makes him an essential element for cell survival. However, on the 
other hand, excess of free iron is extremely toxic to the cell. It is generally accepted that the 
toxicity of iron results from the ability of ferrous ions to produce hydroxyl radicals through 
the Fenton reaction. In humans, the elevated level of iron is strongly associated with various 
pathological processes, including neuroinflammation, neurodegeneration, cardiovascular 
disease and even cancer. Unfortunately, we still do not know whether iron accumulation is the 
initial cause or the consequence of pathology. Nevertheless, ferritin has been proposed as 
a precursor of pathological iron accumulation and mineralization. Ferritin is an intracellular, 
nanosized iron-storage molecule with a protein envelope and central cavity with a mineral 
core inside. Based on the recent findings, the composition of the mineral core depends on the 
health condition. Whereas physiological ferritin consists mainly of a ferrihydrite-like mineral, 
the pathological ferritin contains mostly magnetite. Theoretically, it opens the possibility of 
non-invasive diagnostics of pathological processes associated with magnetite mineralization 
since it causes significant hypointensive artefacts in the MRI signal. Moreover, understanding 
the magnetite mineralization during pathology could reveal the background of pathology 
itself. Therefore, in this presentation, I will discuss the results related to the following 
questions: 

 Allow the MRI relaxation properties of physiological and pathological ferritin to 
distinguish these two structures? 

 What biochemical processes can lead to the mineralization of magnetite in ferritin’s 
mineral core? 
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