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ABSTRACT

Current strategy for the evaluation of anticancer phytochemicals is based in
part on cancer progression including regulation of cell cycle, apoptosis regulation and
metastasis. Stephania venosa is a medicinal plant has been used as a Thai folk
remedies and known to be a rich source of alkaloids. In this study, | focused the
effects of four alkaloids isolated from the tuber of Stephania venosa including
tetrahydropalmatine, crebanine, O-methylbulbocapnine and N-
methyltetrahydropalmatine on ant-cancer activity in human cancer cells. The alkaloids
were investigated in vitro for their potential cytotoxic activity on HL-60, K562, and
U937 human leukemic cell lines using the MTT assay. Among four alkaloids,
crebanine had shown the most active to inhibit the proliferation of human leukemic
cells HL-60, U937 and K562 by which HL-60 cells were the most sensitive to its
treatment. Moreover, our results demonstrated that crebanine mediated cell cycle
arrest at GO/G1 phase and this was associated with down-regulation of cyclin A, D
and PCNA. In addition, crebanine induced apoptosis, which was detected by
observation of the membrane phospholipid exposure in flow cytometry. Its induction

of apoptosis was accompanied by an increase in cleavage of caspase-3, 8, 9 and poly



(ADP-ribose) polymerase (PARP). Moreover, the augmentation of Bax/Bcl-2, Bcl-xl|
proteins levels were observed. Crebanine also decreased mitochondrial membrane
potential. Taken together, crebanine exerts anti-proliferative effects on human cancer
cells through the induction of cell cycle arrest at the G1 phases and apoptosis. In
addition, the alkaloids from Stephania venosa have not been investigated whether
they exhibit antimetastatic activity. Therefore, the effect of the alkaloids on
chemoinvasion of HT1080 was investigated. Moreover the expression and the activity
of ECM degradation enzymes (MMP-2, MMP-9, uPA, MT1-MMP) were determined.
The results from Boyden chamber assay indicated that crebanine and O-methyl
bulbocapnine significantly inhibited HT1080 cells invasion, whereas the cell
migration was not affected. Zymography analysis exhibited that crebanine and O-
methylbulbocapnine significantly decrease uPA, MMP-2, and MMP-9 secretion from
HT1080 cells in a dose-dependent manner, and they also reduce the expression level
of MT1-MMP in HT1080 cells. However, four alkaloids had no effects on the
activity of MMP-2, MMP-9 and collagenase. Taken together, these data demonstrated
that crebanine could significantly inhibit cell cycle progression and cause cell death
via apoptosis. Moreover, crebanine and O-methylbulbocapnine exerts antimetastasis
potency by down-regulation of ECM degradation enzymes. The results suggest that
crebanine and O-methylbulbocapnine is a promising new candidate as a
chemotherapeutic agent for cancer therapy.
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