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ABSTRACT

Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) induces
apoptotic cell death in various tumor cells. Yet, it does not affect normal cells and
leukemic cells such as adult T-leukemia/lymphoma MOLT-4 cells, and human
leukemic monocytic U937 cells. Thus, these two leukemic cells are relatively

resistant to TRAIL.

Kaempferia parviflora is a Thai medicinal herb that has an anticancer activity.
One of the major flavonoids present in the rhizome of K. parviflora is
methoxyflavone. The aims of this study were to examine the synergistic effect of
methoxyflavone derivatives on TRAIL-induced apoptosis in MOLT-4 and U937 cells,
and to investigate the mechanism of their action in MOLT-4 cells. In this study, three
flavonoids extracted from the rhizome of K. parviflora were 5,7-dimethoxyflavone

(DMF), 5,7,4'-trimethoxyflavone (TMF) and 3,5,7,3',4’-pentamethoxyflavone (PMF).



iv
In addition, synthetic flavonoids including 5 methoxyflavone (5-MF) and 2'-

methoxyflavone (2'-MF) were chosen for testing in this study.

The cytotoxic effect of five methoxyflavone derivatives in MOLT-4, U937 and
peripheral blood mononuclear cells (PBMC) was analyzed by MTT assay. Next, the
inhibitory concentration at 20% (ICy) was used for further experiments. The
induction of apoptosis and the reduction of mitochondrial transmembrane potential
(Aym) were detected using flow cytometry technique via staining with annexin V,
fluorescein isothiocyanate (FITC) with propidium iodide (PI), and 3,3'-
dihexyloxacarbocyanine iodide (DiOC6), respectively. Production of reactive oxygen
species (ROS) was determined by 2',7'-dichlorofluorescein diacetate (DCFC) and
processed by flow cytometer. Protein expression of DR4, DR5, cFLIP, Mcl-1, BAX
and Bid was analyzed by immunoblotting, and activities of caspase-3 and -8 by

fluorometric assay using substrates DEVD-AFC and IETD-AFC, respectively.

All five methoxyflavone derivatives were cytotoxic to MOLT-4 and U937 cells
and induced their apoptosis while DMF, TMF and PMF were not toxic to PBMC.
When combined with TRAIL, all derivatives reduced a number of U937 early
apoptotic cells, but increased that of late apoptotic cells. In MOLT-4 cells, the
methoxyflavone derivatives from K. parviflora could synergistically enhance the
TRAIL-induced early apoptosis whereas the synthetic compounds increased the late
apoptosis.  Percentage of MOLT-4 cells with Aym was increased by all
methoxyflavone derivatives in the presence of TRAIL, but no such alteration was

observed in U937 cells.



5-MF enhanced the ROS production and the TRAIL-induced apoptotic cell death
through the up-regulation of both DRs and the down-regulation of cFLIP and Mcl-1.
The cleavage of Bid and up-regulation of BAX were also demonstrated, followed by
the activation of both caspases. In addition, 2'-MF gave similar results but it was less

effective than 5-MF.

In conclusion, methoxyflavone derivatives from K. parviflora and synthetic
compounds synergized the effect of TRAIL on apoptotic induction in human
leukemic MOLT-4 and U937 cells. 5-MF and 2'-MF exerted their apoptotic effect in

MOLT-4 cell by a mechanism via both death receptor and mitochondrial pathways.
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