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Daunorubicin (DAUN) belongs to the group of anthracycline antibiotics, 

belonging to the group of cytostatics used in a wide range of different carcinomas. 

However, even with this group of drugs, the resistance to chemotherapy, followed 

by treatment failure is becoming more and more common. This problem of 

resistance is often dealt with by combination therapy, which uses the addition of 

drugs that affect the cytostatic by different mechanisms. One possibility is to keep 

the cytostatic in tumor cells in their active form for as long as possible. This may 

be affected by the blockade of efflux transporters or inhibition of enzymes 

responsible for the inactivation of cytostatics. 

The possible inhibition of enzymes by the low molecular weight drug 

olaparib (OLA) was studied in this diploma thesis. OLA is a drug with a cytostatic 

effect on its own and has been used in certain cancer therapies for several years. 

We tested its inhibitory potential to selected carbonyl reducing enzymes, which 

are involved in the metabolism of DAUN to the less potent and more cardiotoxic 

daunorubicinol (DAUNOL). 

The experiments were performed at the in vitro level by incubating the 

appropriate recombinant reductase with OLA as inhibitor and DAUN as a specific 

substrate. The results were evaluated by UHPLC, where the amount of formed 

DAUNOL was determined, which was then converted to specific enzyme activity. 

Enzymes that significantly inactivate DAUN, i.e., AKR1A1, 1B1, 1B10, 

1C3 from the AKR superfamily and CBR1 from the SDR superfamily, were 

tested in this thesis. OLA significantly inhibited only AKR1C3 reductase, which 



reduced enzyme activity to 25,4% at 10 μM concentration and to 8,8% at 50 μM 

concentration. Other enzymes showed only insignificant inhibitory potential. 

AKR1C3 was then assayed for an IC50 value (3,77 μM). 

In the last part, the type of inhibition and the value of the inhibition 

constant were determined. The type of inhibition was evaluated according to the 

Lineweaver-Burk graph as non-competitive. The value of the inhibition constant 

was 3,99±0,17 μM, and it correlated well with the IC50. The results demonstrated 

promising values of OLA inhibitory activity at the level of the recombinant 

enzymes. In order to confirm the established mechanism of action of OLA at this 

level the study will be followed by experiments on cell lines. 

 


