
Abstract  

 Aristolochic acids (AA) are carcinogenic and nephrotoxic alkaloids from Aristolochia 

species. Aristolochic acid I (AAI), the major component of AA, causes the development of 

Aristolochic acid nephropathy (AAN) and Balkan endemic nephropathy (BEN). These two 

diseases cause total renal failure and urothelial malignancies. The fact that these diseases have not 

been developed in all persons, who have been exposed to their action, might be causd by different 

activities and protein levels of the enzymes metabolizing AAI. Thus, the identification of enzymes 

involved in the metabolism, and detailed knowledge of their expression and catalytic specifities is 

a major importance. 

 Aristolochic acid I (AAI) can be metabolized by several types of reactions. Like most 

nitroaromatics, the main activation pathway of AAI is reduction of its nitro group to form a cyclic 

acylnitrenium ion, which can bind to the purine bases, thereby forming AAI-DNA adducts. The 

detoxication pathway of AAI is its oxidative demethylation by cytochromes P450 forming 

detoxication metabolite 8-hydroxyaristolochic acid Ia (AAIa).  

 In the present thesis, using rat and human enzymes and as well as several mice models, the 

metabolism of AAI in vitro and in vivo was investigated. The first model has deleted gene for 

NADPH:cytochrome P450 reductase in the liver (HRN). Other animal models used for 

investigation of activation and detoxication AAI were knockout mice lines Cyp1a1(-/-), Cyp1a2(-

/-), Cyp1a1/2(-/-), as well as two CYP1A-humanized mouse lines harboring functional human 

CYP1A1 and CYP1A2 and lacking the mouse Cyp1a1/1a2 orthologs. The impact of AAI on 

expression levels and activity of cytosolic NAD(P)H:quinoneoxidoreductase (NQO1) was also 

evaluated in these mouse models. To study the metabolism of AAI, human enzyme systems 

containing cytochromes P450 (human liver microsomes) and human recombinant enzymes were 

also used.  

 The results obtained in this thesis demonstrate the role of NQO1 in reductive activation of 

AAI and the role of cytochromes P450 1A1 and 1A2 in both oxidative detoxification and 

reductive activation of this carcinogen, both in vitro and in vivo. Individual susceptibility of 

humans to AAI is determined by concentrations of AAI in the tissues, expression levels of NQO1, 

CYP1A1 and CYP1A2, and the balance between the oxidation and reduction of AAI by 

cytochromes P450 1A1 and 1A2 in the kidney, the target organ of AAI action, and in the liver, the 

most important tissue where AAI is detoxified. 


