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ABSTRACT

Rice bran, an external coat of rice, contains high values of nutrients and phytochemicals
which contain several pharmacological properties. Previous studies found that the
antimutagenicity in Ames test and anticarcinogenic enzyme-inducing properties in
Hepalclc7 cells of the purple rice variety Phayao were stronger than those of other purple
rice varieties including Doisaket and Nan. Therefore, the present study was aimed to
evaluate clastogenic and anticlastogenic activities of Kum Phayao bran extracts using rat

liver micronucleus test.

In this study, purple rice bran was sequentially extracted with dichloromethane and
methanol. The contents of total phenolic compounds, flavonoids, anthocyanins, gamma-
oryzanol and tocols were determined. The high contents of phenolic compounds including
flavonoids and anthocyanins were found in the methanol extract, while the high amounts

of gamma-oryzanol and tocols were detected in the dichloromethane extract.

To assess clastogenic effect of purple rice bran extracts, male Wistar rats were divided
into five groups. Group 1 was a negative control group. Groups 2 and 3 were fed the
dichloromethane extract at the concentrations of 100 and 500 mg/kg bw, respectively.
While Groups 4 and 5 were orally received the methanol extract at the concentrations of
100 and 500 mg/kg bw, respectively. After feeding for 28 days, all rats were 2/3 partially
hepatectomized to induce cell proliferation and then performed liver perfusion at day 4™
after partial hepatectomy. The results showed that the dichloromethane and methanol

extracts did not induce micronucleus formation in rat liver. These results indicated that



purple rice bran extracts did not present clastogenicity in male Wistar rats. Furthermore,
the effect of purple rice bran extracts on xenobiotic-metabolizing enzymes was evaluated.
The results showed that treatment of the dichloromethane extract at low dose significantly
increased the activities of hepatic cytochrome P450 1Al and 1A2, cytochrome P450
reductase and UDP-glucuronyltransferase. In addition, it also significantly induced
protein expression of cytochrome P450 1A1/2.

The carcinogen contamination in food is one risk factor of carcinogenesis. Aflatoxin B
(AFBy), a contaminant of stored foods, is a potent hepatocarcinogen in animal and human.
To verify an optimal condition of AFB:-induced micronucleated hepatocyte formation,
rats were submitted to single or double intraperitoneal injection of various doses of AFB;.
The double injection of AFB;: at dose 200ug/kg bw could enhance the number of
micronucleus and significantly induced CYP 1A2 activity and reduced glutathione S-
transferase activity in rat liver. From these results, double injection of 200 pg/kg bw of
AFB: was used as a protocol for determining anticlastogenicity of purple rice bran

extracts.

To investigate the anticlastogenicity of purple rice bran extracts against AFB1, male
Wistar rats were divided into six groups. Groups 1 and 2 were vehicle control groups.
Groups 3 and 4 were administered 100 and 500 mg/kg bw of dichloromethane extract,
respectively. Groups 5 and 6 were fed with 100 and 500 mg/kg bw of methanol extract,
respectively for 28 days. Groups 2 to 6 were given a double intraperitoneal injection of
AFB: to induce micronucleus formation, while group 1 was administrated a normal saline
solution instead. Liver perfusion was performed 4 days after partial hepatectomy to
isolate single hepatocytes. The results were found that purple rice bran extracts
significantly reduced the number of micronuclei in AFB:-treated rats. The administration
of purple rice bran extracts significantly decreased the activities of phase | and increased
the activities of phase Il detoxifying enzymes in the liver of AFB;-induced rats. However,
the reduction of micronucleated hepatocytes in AFB:-initiated rats by dichloromethane
extract did not correlate with the modulation of phase Il xenobiotic metabolizing
enzymes. These results indicated that hydrophilic components in purple rice bran might
attenuate AFB:-induced mutagenesis through modulation of phase | and Il xenobiotic

metabolizing system.



In conclusion, purple rice bran variety Phayao did not show clastogenicity in rats. It
exhibited chemopreventive effects on AFBi—induced liver micronucleus in rats. The
inhibitory mechanism might be partly due to attenuation of metabolism of AFB;. These

findings suggested that purple rice bran might be beneficial in the prevention of AFB;-

induced hepatocarcinogenesis.



