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Monoterpenes are secondary plant metabolites, characterised by their odour, which have 

a positive impact on human body and are used not only in cosmetic and food industry, but also 

in medication. R-pulegone (PUL) and its metabolite R-menthofuran (MF) are the most 

represented in plants of genus Mentha (Mint), with higher doses of these substances exerting 

certain risk of hepatotoxicity. The aim of this thesis was to assess the concentration, at which 

the viability of liver cells decreases and also to observe the changes in individual microRNA 

expression as a result of influence of PUL, MF and paracetamol, as the reference compound. 

Five samples of human liver obtained from patients of both genders and at age of 57 to 

73 years represented biological material for hepatotoxicity testing. The samples were stored in 

Euro-Collins solution and subsequently cut into precision-cut liver slices with thickness of 150-

170 µm, placed to 12-well plate and put into incubation medium with the tested substances for 

24 hours. The toxicity was determined by measuring of ATP levels, expression changes by 

qPCR. 

PUL showed increasing toxicity proportional to its increasing concentration in each of 

the five samples, MF and APAP in only two of the five samples. From the results of toxicity, 

EC50 was calculated and for MF was approximately 418 µM and for PUL approximately 293 

µM. PUL caused changes in expression of miR-122, miR-155, miR-192 a miR-885. MF 

modified the expression of miR-192, miR-155 and of miR-885 and miR-125b to a lesser extent. 

Obtained results point to a considerable relation between tested monoterpenes and changes in 

miRNA expression as well as the hepatotoxicity. However, the hepatotoxicity of these 

substances may vary significantly between individuals due to the inter-individual differences, 

which we observed in our results. 

 


