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ABSTRACT

Current strategy for the evaluation of anticancer phytochemicals is based in
part on cancer progression including cell cycle and apoptosis regulation, drug
resistance of cancer cells and metastasis. Bitter melon or Momordica charantia is
widely consumed as vegetable and especially folk medicine in Asia. Our previous
study demonstrated that the bitter melon leaf extract (BMLE) was able to reverse the
multidrug resistant (MDR) phenotype. However the active compounds have not been
characterized. Besides, there is no evidence whether bitter melon leaf extract affects
on prostate cancer progression, that prompt author to study the inhibitory effects of
BMLE on cancer cell progression in vitro and in vivo.

In the first part of this study, bioguided fractionation was used to identify the
active component(s) of BMLE, which is able to modulate the function of P-gp and the

MDR phenotype in a multidrug resistant human cervical carcinoma KB-Vlcells
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(high expression of P-glycoprotein, P-gp) compared to parental KB-3-1 cells (lack of
P-gp). Researcher found that kuguacin J, a triterpenoid, one of the active components
in BMLE, increased sensitivity to vinblastine and paclitaxel in KB-V1 cells. A flow
cytometry assay indicated that kuguacin J inhibits the transport function of P-gp and
thereby significantly increase the accumulation of rhodaminel123 and calcein-AM in
the cells. Kuguacin J significantly increases intracellular [*H]-vinblastine
accumulation and decreased the [’H]-vinblastine efflux in the cells. Kuguacin J also
inhibited the incorporation of ['*’I]-iodoarylazidoprazosin (IAAP) into P-gp in a
concentration-dependent manner, indicating that kuguacin J directly interacts with the
drug-substrate-binding site on P-gp. These results indicate that kuguacin J modulates
the function of P-gp by directly interacting at the drug-substrate-binding site and it
appears to be an effective inhibitor of P-gp activity in vitro, and thus could be
developed as an effective chemosensitizer to treat multidrug resistant cancers.

In secound part of this study, researcher focused on the effects of BMLE and
kuguacin J on androgen-dependent LNCaP human prostate cancer cells. Both
treatments exerted growth inhibition through G1-arrest and induction of apoptosis. In
addition, kuguacin J markedly decreased the levels of cyclins (D1 and E), cyclin-
dependent kinases (Cdk2 and Cdk4) and proliferating cell nuclear antigen, and caused
an increase in p21 and p27 levels. Its induction of apoptosis was accompanied by an
increase in cleavage of caspase-3 and poly (ADP-ribose) polymerase, attributable to
augment of Bax/Bcl-2 and Bad/Bcl-xL and reduction of survivin levels. BMLE and
kuguacin J also reduced the expression of androgen receptor (AR), prostate-specific
antigen (PSA) while increased p53 level. Down-regulation of p53 by RNA

interference indicated that BMLE and kuguacin J inhibited cell growth partly through
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pS53-dependent cell cycle arrest and apoptotic pathways. Both BMLE and kuguacin J
caused less toxicity in a normal prostate cell line, PNT1A. The results suggest that
BMLE and kuguacin J, from its diethyl ether fraction could be promising candidate
new antineoplastic and chemopreventive agents for cancer and carcinogenesis.

The anti-invasive effects of BMLE on a rat prostate cancer cell line (PLS10)
in vitro and in vivo also have been investigated. The results indicated that non-toxic
concentrations of BMLE significantly inhibited the migration and invasion of cells in
vitro. The results of zymography showed that BMLE inhibited the secretion of MMP-
2, MMP-9 and uPA from PLS10. Besides, BMLE not only significantly decreased
gene expression of MMP-2 and MMP-9, but also markedly increased the mRNA level
of TIMP-2, known to have inhibitory effects on the activity of MMP-2. Collagenase
type IV activity also was partially inhibited by BMLE. /n vivo study, intravenous
inoculation of PLS10 to nude mice resulted in 100% survival rate in the mice given
BMLE-diet as compared to 80% in the controls. The incidence of lung metastasis did
not show any difference, but the percentage lung area occupied by metastatic lesions
was slightly decreased in the 0.1% BMLE treatment group and significantly decreased
with 1% BMLE treatment as compared to the control. The results thus indicate for the
first time an anti-metastatic effect of BMLE both in vitro and in vivo.

In conclusion, BMLE and kuguacin J have shown to possess potent anticancer
capabilities to induce apoptosis/cell cycle arrest in pre-initiated/initiated tumor cells,
while in more advanced tumors, these compounds could block resistant to anticancer
drugs, tumor progression and metastasis. These findings provide the evidences of
anticancer effects of BMLE and kuguacin J and possibility to develop these natural

products for cancer chemoprevention and chemotherapy.
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