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ABSTRACT

Quercetin and its glycoside derivatives are potential anticancer and anti-
carcinogenesis, can be considered as therapeutic agents. This thesis aimed to study (1)
the interaction of quercetin derivatives with bovine serum albumin and (2) the
mechanism of interaction with P-glycoprotein and MRP1 protein in living multidrug
resistant cells. Quercetin derivatives has high affinity to BSA. The macroscopic
binding constant (Kp) values reflex the stability of complexes was in the order of
rutin > quercetrin > quercetin. In cytotoxic assay conditions, BSA is a suitable carrier
of quercetin (Kp = 1.68 x 10° M) which spontaneously release the molecule into
solutions and cells. The quercetin similarly inhibited proliferation of drug-sensitive
and drug resistant cells. ICsy was equal to 23.0 = 3.0 uM for K562 and K562/adr and
18.0 £ 8.5 uM for GLC4 and GLC4/adr cells. The substitution of rhamnoside and
rutinoside at C3 caused an increase in stability of complexes (Kp = 1.37 x 10° M for
rhamnoside and Kp = 5.0 x 10* M? for rutinoside) and enhanced the anticancer
activity by 2 and 7 fold higher than those of quercetin. Contrary these substitutions
caused lowering their anticancer efficiency in MDR cells; for rhamnoside substitution
RF was equal to 2 and 5 for K562/adr and GLC4/adr cell; for rutinoside substitution
RF was equal to 12 and 15 for K562/adr and GLC4/adr cell, respectively. Of

relevance to their use as anticancer agents alone or in combination with other agents,



this study analyzed the interaction of the compounds with the MDR transporters
including P-glycoprotein and MRP1 protein in living multidrug resistant cells. The
potential MDR reversing action of the compounds was assessed by using the co-
treatment of anticancer drug, pirarubicin or daunorubicin and quercetin, quercetrin or
rutin compared with the series of co-treatment of pirarubicin or daunorubicin and the
known inhibitor such as cyclosporine A and verapamil. The evidence of direct
interaction of molecules with MDR protein was investigated by measuring the ability
of inhibition of the rate of P-glycoprotein- and MRP1-mediated efflux of pirarubicin
out of cells. Quercetin and its glycoside derivatives efficiently resensitized the MDR
cells to pirarubicin but not for daunorubicin. Our results clearly show that quercetin,
quercetrin except rutin non-competitively inhibited the function of P-glycoprotein in
K562/adr and MRP1 in GLC4/adr cells. The determined KI value of P-glycoprotein
was equal to 0.33 uM for quercetin and 1 puM for quercetrin and KI value of MRP1
was equal to 0.45 uM for quercetin and 0.5 uM for quercetrin.

The overall results demonstrated that quercetin, quercetrin and rutin should be
considered as both anticancer and MDR inhibitors. Rutin was tightly bound to BSA
resulting in the changes in mode of action; probably mediated its cytotoxic via an
interaction with the extrinsic pathway, activated by pro-apoptotic receptor signals at

the cellular surface.
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