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ABSTRACT

The resistance to chemotherapeutic drugs by cancer cells is considered to be
one of the major obstacles for success in the treatment of cancers. A major
mechanism underlying this multidrug resistance is the overexpression of P-
glycoprotein (P-gp), resulting in insufficient drug delivery to the tumor sites. This
study was designed to investigate the effect of Stemona alkaloids, isolated from the
roots of Stemona curtisii and S. burkillii, to modulate cancer multidrug resistance
(MDR). Through bioassay-guided fractionation, active Stemona alkaloids were
isolated by repetitive chromatographic techniques. The chemical structures of isolated
alkaloids were confirmed by HPLC, LC-MS, and NMR as stemocurtisine and
oxystemokerrine from S. curtisii, and stemofoline from S. burkillii. The isolated
alkaloids were evaluated a synergistic growth inhibitory effect with cancer
chemotherapeutic agents including vinblastine, paclitaxel, and doxorubicin in KB-V1
cells (MDR human cervical carcinoma with P-gp expression), but not in KB-3-1 cells
(drug sensitive human cervical carcinoma, which lack P-gp expression). Verapamil
was employed as a comparative agent. The results showed that among these three

isolated alkaloids; stemofoline exhibited the most potent effect in vitro in the reversal



of P-gp-mediated MDR. Treatment with stemofoline and stemocurtisine at the
various concentrations up to 72 h was able to significantly increase sensitivity of
anticancer drugs including vinblastine, paclitaxel, and doxorubicin in dose- and time-
dependent manner in KB-V1 cells. To understand biochemical mechanisms of
modulation of P-gp by Stemona alkaloids, stemofoline, and stemocurtisine, in a
multidrug resistant human cervical carcinoma cell line (KB-V1), the effects of
stemoline and stemocurtisine on a radiolabeled drug, [*H]-vinblastine, and fluorescent
P-gp substrates, rhodamine 123, and calcein-AM accumulation or retention were
investigated to confirm this finding. Both stemofoline (1-20 uM) and stemocurtisine
(50-200 uM) could increase the accumulation or retention of radiolabeled drugs or
fluorescent P-gp substrates in a dose-dependent manner. For additional studies on
drug-P-gp binding, P-gp ATPase activity was stimulated by stemofoline (EDso = 12.6
+ 6.1 pM) and stemocurtisine (EDsy = 106.3 £ 10.75 uM) in a concentration-
dependent manner. More evidence was offered that stemofoline (ICso = 6.7 £ 0.8 uM)
and stemocurtisine (ICsp = 94.1 + 6.5 uM) inhibits the effect on photoaffinity labeling
of P-gp with [**°1]-iodoarylazidoprazosin in a concentration-dependent manner. These
data indicate that stemofoline and stemocurtisine may interact directly with P-gp and
inhibit P-gp activity, whereas stemofoline (1-10 uM) and stemocurtisine (25-200 uM)
has no effect on P-gp expression. Comparing the potency of these two Stemona
alkaloids, stemofoline showed a higher potency than stemocurtisine. Taken together,
the results exhibit that stemofoline possesses an effective MDR modulator, and may
be used in combination with conventional chemotherapeutic drugs to reverse MDR in

cancer cells.
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