Abstract

Project Code : MRG6180038

Project Title : Improving efficacy of anticancer drugs in P-gp overexpressing cells
by flavonoid incorporated into mPEG-b-OCL-Bz micelles

Investigator : Assist. Prof. Dr. Ruttiros Khonkarn

E-mail Address : ruttiros.khonkarn@cmu.ac.th; pharrutty@gmail.com

Project Period : 2 May 2018 — 1 May 2020

Abstract:

Over expression of cell-membrane transporters is one of the major mechanism of multidrug
resistant ( MDR) phenomenon which is associated with failure of cancer treatment. Therefore,
inhibition of drug transporter function is challenge in cancer therapy. Two flavonoid glycosides;
quercetrin (QRT) and rutin (RUT) as well as their aglycone, quercetin (QCT) are inhibitors of the P-
glycoprotein (P-gp) which is overexpressed in cancer cells and is one of the mechanism for the
resistance towards cytostatic drugs. However, their pharmaceutical application is limited according to
their low aqueous solubility. In this study, the polymeric micelles of benzoylated methoxy-
poly(ethylene glycol)-b-oligo( E-caprolactone) or mPEG-b-OCL-Bz loading with the flavonoids were
prepared to solve these problems. The flavonoid-loaded micelles showed average size of 13-20 nm
and maximum loading capacity of 35% (w/w). The release of QCT (21%, 3 h) was lower than QTR
(51% , 3 h) and RUT (58% , 3 h). QCT (free and micelle forms) exhibited significantly higher
cytotoxicity against P-glycoprotein overexpressing leukemia (K562/ADR) cells than QTR and RUT
(p<0.05). The results demonstrated that QCT-loaded micelles effectively reversed cytotoxicity of both
doxorubicin (multidrug resistant reversing ((S) values up to 0.71) and daunorubicin (5 values up to
0.74) on K562/ADR cells. It was found that QCT-loaded micelles as well as empty polymeric
micelles inhibited P-gp efflux of tetrahydropyranyl adriamycin. Besides, mitochondrial membrane
potential was decreased by QCT (in its free form and micellar formation). Our results suggested that
a combination effects of polymeric micelles (inhibiting P-gp efflux) and QCT (interfering mitochondrial
membrane potential) might be critical factors contributing to the reversing multidrug resistant of
K562/ADR cells by QCT-loaded micelles. We concluded that QCT-loaded mPEG-b-OCL-Bz micelles

are the attractive systems for overcoming multidrug-resistant cancer cells.
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