Abstract: One of the main causes of failure in cancer treatment when using chemotherapy is
the phenomenon of multidrug resistance — MDR. The most important protein mediating MDR
in human cells is P-glycoprotein. The main goal of this thesis was the modification of
fluorescent method — developed for studying yeast MDR pumps at the Department of
Biophysics at the Institute of Physics of Charles University — to study the activity of
P-glycoprotein in human tumor cells. The fluorescent method is based on the use of
redistribution potentiometric probe diS-Cs3(3) which we found to be a substrate of
P-glycoprotein. The optimalization of the method (experimental window) allowed sensitive
monitoring of changes in the activity of P-glycoprotein caused by the effect of its several
known inhibitors/substrates: oligomycin, amiodarone, verapamil, vinblastine, ketoconazole,
itraconazole and FK506. New important results regarding the effect of these medically
significant drugs on human cells were obtained. The developed method will undoubtedly be
of great benefit in the search for new effective inhibitors and the study of their mechanisms in

the future.



