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ABSTRACT

Purple rice (Oryza sativa L. indica) has currently become an interesting
natural product which is wildly used for health promotion. It contains high amounts of
hydrophilic phenolic compounds, especially anthocyanins, which have positive health
benefits. This study aimed to investigate the effect of purple rice extract (PRE) mixed
diet on initiation stage of rat colon carcinogenesis and to elucidate its underlying
mechanism of chemopreventive effect. Firstly, to determine the effect of purple rice
extract on dimethylhydrazine (DMH)-induced aberrant crypt foci formation in Wistar
rats, the experimental groups were fed ad libitum with 0.2% or 2% PRE mixed diet
for 1 week before administration of DMH (40 mg/kg of body weight once a week for
2 weeks) and 5 weeks along the experimental period. Then, rats were sacrificed and
the formation of aberrant crypt foci (ACF) was scored. The result showed that only
DMH administrated group exhibited the highest distribution of ACF in the distal part.
Rats received either 0.2% or 2% PRE in diet plus DMH showed significant lower
numbers of ACF in rat colon compared to the normal diet group treated with DMH.
To investigate the mechanism of PRE on DMH-induced colon carcinogenesis,
DNA methylation level of colon and liver genome was determined by HPLC analysis
of O8-methylguanine (O®-MeGua) content. The level of O%-MeGua was increased in
the colonic mucosa of the DMH treated control normal diet group which correlated
well with the increased ACF formation. Rat received DMH with 2% PRE in diet
demonstrated the reduction of O°-MeGua content in the colon genome which

significantly differed from the positive control group , whereas this effect was not



observed in the liver genome. Afterward, the activity of xenobiotic metabolism
enzymes, glutathione-S-transferase (GST) and UDP-glucuronyltransferase (UDPGT)
was measured in vitro using the homogenate of rat liver. There was no difference in
both activities of GST and UDPGT between the DMH-treated groups administrated
with normal diet and that with PRE mixed diet. Interestingly, in rats treated with
DMH alone, the activity of B-glucuronidase in rat feces were higher significantly
compared to control group. In contrast, dietary consumption of PRE in rats resulted in
the lower activity of fecal B-glucuronidase after DMH injection on 1% and 2" weeks.
PRE also contained unknown compound(s) acting as a non-competitive inhibitor
against E. coli B-glucuronidase, in vitro. Therefore, PRE likely modulates the critical
process of free methylazoxymethanol (MAM) generation in rat colon. These results
suggest a chemopreventive mechanism of PRE by which the inhibition of -
glucuronidase activity by PRE in the colonic lumen reduced the MAM-induced DNA
methylation, leading to the low number of ACF formation in rat colon. Thus, food
supplementation with purple rice extract possibly prevents the initiation stage of colon
carcinogenesis by the alteration of colonic environment. Finally, the health benefits of
purple rice may be further applicable to nutraceutical products for colon cancer

prevention.
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