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EFFECT OF RARE-EARTH METALS ON THE BLOOD CHEMISTRY 

VALUES IN EXPERIMENT 

Cand. of Techn. Sc. Vekshyn V.A.1,  

Cand. of Biol. Sc., As. Prof. Grabovetskaya E.R.2,  

Cand. of Biol. Sc., Abramova L.P.1, Cand. of Pharm. Sc., Ivanenko T.A.1 
1Kharkiv National Medical University, Kharkiv, Ukraine 

2V.N.Karazin Kharkiv National University, Kharkiv, Ukraine 

Introduction. Rare-earth metal preparations are increasingly being used in 

biology, pharmacology, and medicine. Low toxicity, unique optical and luminescence 

properties of their colloidal solutions allow them to be used to monitor biochemical 

processes. The preparations concerned are a non-invasive tool, that’s why they are of 

increased scientific interest not only as effective contrast agents in tomography but also 

as transport nanoparticles, for example, in the treatment of cancer. Considering that 

research in this field began not so long ago, there are few data on the biological effect 

of colloidal nanoparticles on living organisms. There is evidence that nanoparticles 

adsorb blood plasma proteins which affects the structure of the protein, thus they can 

be used as anticoagulants. It is also known that derivatives of rare-earth metal 

lanthanum – lanthanides – when entering the body are able to accumulate in the cells 

of tumors and disrupt the metabolism of calcium, magnesium and phosphorus in them, 

which is used in oncology. In addition to the positive effect nanoparticles are also able 

to cause a negative action, therefore, the study of potential risk of their effects on health 

and environment is relevant. For example, there is information about the toxic effect 

of carbon nanotubes and finely dispersed TiO2 on the lungs, and the toxic effect directly 

depends on the particles size.  

Aim. Thus, the development of nanomedicine is promising in the treatment of 

complex diseases, however, nanoparticles drugs can be potentially harmful, therefore, 

safety of biological objects in this field should be treated with particular care.  

Materials and methods. To study the possible negative impact on living 

organisms, the effect of complex preparations of the rare-earth metal europium on free 

radical processes was investigated. Sexually mature WAG line female rats were used 

in the experiments. Animals were intramuscularly injected with the drug concerned 

once a day.  

Results. The results showed that the studied drug almost didn’t cause 

intensification of free radical oxidation, in particular, lipid peroxidation, and retained 

the activity of antioxidant system. The drug caused changes only in the NO metabolism 

which can be explained by the nonspecific reaction of the body to any effect. By the 

end of the study NO and metabolites levels normalized.  

Conclusions. Thus, the studies showed that the administration of the drug during 

the entire period of the study did not intensify lipid peroxidation, did not affect the 

activity of antioxidant system, and did not cause acute intoxication. However, the risk 

of nano preparations application and effect on metabolism requires additional detailed 

studies. 
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