
Abstract 

The term endocrine disruptor is used for chemical compounds which imitate or 

antagonize the effects of endogenic hormones, alter hormone synthesis and metabolism or 

modify levels of hormonal receptors. Synthetic estrogen 17α-ethinylestradiol (EE2) and 

carcinogenic substance benzo[a]pyrene (BaP) belong to the group of chemicals described 

as exogenic compounds with endocrine destruction, while estrogenic hormone 17β-

estradiol (EST) figures as natural endogenic endocrine disruptor.  

The bachelor thesis focuses on study of the influence of these endocrine disruptors 

and their combinations on expression and specific activity of CYP1A2. RNA was isolated 

from the lungs of rats treated with the endocrine disruptors and from untreated rats. RNA 

was converted to cDNA by reverse transcription. Relative amount of CYP1A2 in livers, 

kidneys and lungs was quantified by real-time PCR. The protein expression of CYP1A2 

was studied using the Western blot with consecutive immunodetection. Finally, the 

specific activity of hepatic CYP1A2 was determined by measuring 7-methoxyresorufin O-

demethylation. 

It was confirmed that BaP induces gene expression of CYP1A2 in livers, kidneys 

and lungs, even in combination with EE2 and EST. However, both estrogens decrease the 

induction potential of BaP. When given individually, both estrogenic endocrine disruptors 

significantly reduce gene expression of CYP1A2 in the livers of treated rats and EE2 even 

in the kidneys. Analysis of CYP1A2 levels present in the liver tissue showed increased 

amount of the protein after exposure to BaP and BaP in combination with both estrogens. 

CYP1A2 specific activity corresponded to the results of protein expression. Nevertheless, 

only pre-treatment of rats with EST caused no changes in the activity of hepatic CYP1A2, 

while the application of sole EE2 and EE2 in combination with EST led only to a very 

slight increase in 7-methoxyresorufin demethylation in comparison to control rats. 

CYP1A2 is involved in metabolic activation or inactivation of many carcinogens 

and drugs. The changes in the expression of CYP1A2 induced by the endocrine disruptors 

used in this thesis might thus influence the biotransformation of these xenobiotics and 

thereby modify their biological effects. 
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