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ABSTRACT

Cancer chemoprevention is a rational and appealing strategy for decreasing the
number of cancer patients. Recently, rice constituents, such as y-tocotrienols and
phytic acid, and rice product named fermented brown rice and rice bran (FBRA) have
been reported as the chemopreventive agents against many types of cancer.
Therefore, the objectives of this study were to investigate the chemopreventive effects
of FBRA, y-tocotrienol and phytic acid against the tumorigenesis of lung and colon,
the major cause of cancer deaths each year.

In the 1% phase of this study, the chemopreventive effect of FBRA against
nicotine-derived nitrosamine ketone (NNK)-induced lung tumorigenesis in animal
model was determined. Intraperitoneal injection of 10umol/L NNK, the most potent
carcinogen of cigarette smoke, in female A/J mice significantly increased the
incidence of lung lesions. FBRA administration was established in both initiation and
post-initiation phase of NNK injection (during and after NNK injection, respectively).

Results showed that administration of 10%FBRA at initiation phase significantly
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reduced multiplicity of lung tumor, but not its size. However, 10%FBRA
administration in post-initiation phase significantly reduced both the multiplicity and
size of lung tumor. Moreover, the results showed that 10%FBRA significantly
decreased mRNA expression of cytochrome P450 isotype 2a5 (Cyp2a5) gene, which
involved in NNK activation, in the lung tissue, and significantly reduced the cell
proliferative index in lung lesions of mice.

In the 2" phase, the chemopreventive effect of y-tocotrienol and phytic acid
against NNK-induced lung tumorigenesis in cell culture model was determined.
Results showed that 10umol/L NNK treatment significantly increased both cell
viability and proliferation in lung cancer A549 cells through MAPK signaling-
induced cell cycle progression. NNK treatment clearly induced overexpression of the
cell cycle regulatory proteins, including cyclinD1, cyclinE and PCNA, and MAPK
transducing proteins, including phosphorylated-MEK1/2 (p-MEK1/2) and K-ras. Pre-
treatment with y-tocotrienol but not phytic acid for 12 hours significantly inhibited
these activities of 10umol/L NNK treatment on both the cell viability and
proliferation due to decreasing expression of cyclinD1, cyclinE, PCNA and p-
MEKZ1/2 proteins. However, the overexpression of K-ras was not inhibited.
Furthermore, the results showed that pre-treatment with y-tocotrienol but not phytic
acid for 12 hours clearly inhibited the NNK-induced overexpression of CYP2A6 and
CYP2A13 proteins, which involved in NNK activation, and nuclear accumulation of
DNMT1 protein, which involved in epigenetic regulation of tumor suppressor genes,
in 10pmol/L NNK-treated A549 cells. However, pre-treatment with y-tocotrienol had
no effect on NNK-induced DNA damage. In addition, treatment with y-tocotrienol
also significantly inhibited both the cell viability and proliferation of A549 cells
through the cell cycle arrest at GO/G1 phase (due to decreasing the expression of
cyclinD1), and then induction of apoptosis (inducing the cell morphology changes,
phosphatidylserine externalization, PARP cleavage, and caspase-3 activation) via both
intrinsic (inducing caspase-9 activation and bax/bcl-xL ratio), and extrinsic (inducing

caspase-8 activation) pathways.
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In the 3" phase, the chemopreventive effect of FBRA against inflammation-
related colon tumorigenesis in animal model was determined. Results showed that
treatment of dextran sodium sulfate (DSS), inflammation inducing agent, in Apc*™*
mice significantly increased the incidence of colon tumors. 10%FBRA administration
in DSS-treated Apc™™* mice significantly suppressed the multiplicities but not
incidences or size of colon tumors. The results also showed that 10%FBRA
significantly reducing in both the cell proliferative index in colonic crypts, and
MRNA expression of the inflammatory-related genes (Cox2 and iNos, but not Tnf-a)
in colon tissue of mice. However, 10%FBRA administration had no significantly

effect on colorectal tumorigenesis in Apc™™*

mice due to its mutation in Apc gene.

In 4™ phase, the chemopreventive effect of y-tocotrienol and phytic acid
against inflammation-related colon tumorigenesis in cell culture model was
determined. Results showed that treatment of lipopolysaccharide (LPS), a bacterial
pro-inflammatory factor, at Ipg/mL in colon cancer SW480 cells significantly
induced secretion of chemoattractants, nuclear accumulation of NF-kB protein, and
overexpression of INOS protein. Pre-treatment with phytic acid but not y-tocotrienol
significantly inhibited these activities of LPS and further inhibited LPS-induced
overexpression of cyclinD1 in SW480 cells.

In conclusion, this study demonstrated that the rice product named FBRA
exhibits the chemopreventive effects against the cigarette carcinogen (NNK)-induced
lung tumorigenesis and the inflammation (DSS)-related colorectal tumorigenesis in
the animal model. Furthermore, y-tocotrienol but not phytic acid exhibits the anti-
tumorigenesis effects in NNK-treated lung cancer cell line and also inducing
apoptosis via GO/G1 cell cycle arrest in lung cancer cell line. Even though, phytic
acid but not y-tocotrienol exhibits the anti-inflammation and anti-tumorigenesis in

LPS-treated colon cancer cell line.
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