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ABSTRACT

The cancer metastasis process is a complex cascade of events, which comprise cells
adhesion, invasion, and angiogenesis. Degradation of extracellular matrix (ECM) is
crucial steps in tumor metastasis by proteolytic enzymes, which are consist mainly of
the matrix metalloproteinases (MMPs) and urokinase plasminogen activator (uPA).
Therefore, regulating the expression and activity of the enzymes are considered as the
potential target for therapeutic applications. Currently, several phytochemicals could be

promising compounds that inhibit cancer cell invasion and metastasis.

Rice (Oryza sativa Linn.) is the main staple food in many Asian countries including
Thailand. There are varieties of colored rice including brown, black and red rice that
have a high nutritive value. Recently, red rice extract has been demonstrated to contain
pharmacological substances including phenolics, y-oryzanol, tocotrienols and

tocopherols and exhibit antioxidants and anti-tumor growth abilities.

In the first part of this dissertation, the anti-invasive properties of red rice extract
fractions on human invasive cancer cells (HT1080 and MDA-MB-231 cell lines) were
evaluated. The results showed that invasion of HT1080 and MDA-MB-231 cells was
significantly inhibited by 100 pg/ml of crude ethanolic extract (CEE), hexane (Hex),

dichloromethane (DCM) and water fractions, whereas an ethyl acetate fraction (EtOAC)
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had slightly effect. Besides, Hex, DCM and water fractions markedly decreased the
secretion and activity of MMP-2 and MMP-9, while the DCM fraction exhibited
slightly effects. Anti-inflammation study found that CEE, HEX, DCM and water
fractions (100 pg/ml), but not EtOAc effectively inhibits nitric oxide (NO), interleukin
1 beta (IL-1pB), and interleukin 6 (IL-6) production in LPS-stimulated macrophage cells.

Proanthocyanidin, y-oryzanol and y-tocotrienol have been reported to have anti-invasive
properties. It was found that y-oryzanol and y-tocotrienol could be detectable in the
Hex, DCM and CEE fractions. While proanthocyanidin was detected in the CEE and
water fractions. It could be suggested that these active compounds which are contained

in the red rice fractions might be responsible for the inhibition of tumor cell invasion.

In second part, we investigated the effects of proanthocyanidin enrich fraction (PRFR)
isolated from red rice on MDA-MB-231 breast cancer cell invasion. We found that
procyanidins and prodelphinidins may be major proanthocyanidin derevatives included
in PRFR. Treatment the cells with PRFR significantly decreased the expression of ECM
degradation-associated proteins, including MMP-9, MT1-MMP, uPA, uPAR and PAI-1.
Additional, PRFR also inhibited collagenase IV and MMP-9 activities. Furthermore, the
expression of ICAM-1 and IL-6 that have been reported to associate with cancer cell
motility and invasion was down-regulated by PRFR. Interestingly, DNA binding
activity of nuclear factor kappa B (NF-xB), which is a mediator of ECM degradation-
associated proteins, was suppressed by PRFR. These findings suggested that
proanthocyanidin isolated from red rice altered the expression of invasion-associated
proteins, potentially by targeting NF-xB, which leading to inhibit MDA-MB-231 breast

cancer cell invasion.

In conclusion, red rice extracts provided inhibitory effects on cancer invasion, which is
involved in cancer progression. This work suggested that red rice extracts, especially
PRFR have potential to be developed and served as preventive agents against metastasis
of breast cancer or combination therapeutic strategies with current anti-cancer drugs.
However, in vivo and clinical studies will be required for further development of PRFR

to be use in cancer patients.
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