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ABSTRACT

Cancer cell resistant is considered to be one of the major reasons for the
failure of chemotherapy for the majority of cancer patients. This phenomenon,
multidrug resistant (MDR) is the result of overexpression of membrane bound
proteins that efflux chemotherapeutic drugs from the cells. Two proteins in particular
are members of ATP binding cassette (ABC) transporters, P-glycoprotein (P-gp), a
170 - kDa glycosylated cell surface glycoprotein and multidrug resistant associated
protein-1 (MRP-1), a 190 - kDa integral membrane protein. Two proteins efflux
anticancer drug out of the cancer cell that decrease intracellular drug accumulation,
thereby decreasing the effectiveness of many chemotherapeutic agents. Nowadays the
agents that inhibit P-glycoprotein and MRP-1 activities are developed and called
MDR modulator(s).

Stemona tuberosa Lour., an effective medicinal Thai plant was used as an
anti-tussive drug, but in this research it was investigated for the ability to modulate
P-glycoprotein and MRP-1 activities. The effect of S.tuberosa extract on
P-glycoprotein and MRP-1 activities were studied using P-glycoprotein
overexpressing cell lines, KB-V-1 and its counterpart, KB-3-1 and MRP-1
overexpressing cell lines, HEK293/MRP-1 and its counterpart, HEK293/pcDNA,



respectively. Antiproliferative and chemotherapeutic drugs sensitivity assay were
performed by MTT assay and P-glycoprotein mediated transports were displayed by
using 3[H]-Vinblastine uptake and 3[H]-Vinblastine retention assays.

The non-toxic concentrations, 50 and 150 ug/ml of S.tuberosa extract
significantly activated vinblastine, paclitaxel and colchicine sensitivities by
decreasing the 1Csp of these drugs in KB-V-1 cells in a dose dependent manner but
the extract did not affect vinblastine and paclitaxel sensitivities in KB-3-1 cells.
Colchicine sensitivity in KB-3-1 was found to increase by the plant extract. The plant
extract at concentration of 200-500 pg/ml also significantly caused an increase in
intracellular accumulation and retention of 3[H]-Vinblastine in KB-V-1 cells, but not
KB-3-1 cells. In HEK293/MRP-1 and HEK293/pcDNA the non-toxic concentration
at 25 and 50 pg/ml did not influence etoposide sensitivity in both cell lines.

The classification of the phytochemical groups in the plant extract were
determined. The only class of phytochemical group found in S.fuberosa extract were
alkaloids and these compounds may be the main active ingredient that play an
important role in P-glycoprotein modulation.

In summary, these findings were the first evidence of P-glycoprotein
modulator from S.tuberosa. This plant extract modulated P-glycoprotein activity but
not MRP-1 activity. The result obtained from this study strongly indicated that
S.tuberosa extract could be used as a novel modulator of P-glycoprotein multidrug
resistant in vitro and may be effectively as used in the treatment of multidrug resistant

cancers.
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