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ABSTRACT

Purple rice (Oryza sativa L. var. indica) contains high amounts of nutrients and
phytochemicals and shows pharmacological properties. In our previous studies, the
methanol extract of Kum Doisaket glutinous purple rice (MES) variety and the
dichloromethane extract of rice hull (DCEH) presented strong antimutagenicity in
Salmonella mutation assay. The acidified methanol extract of rice hull (ACEH)
exhibited both antimutagenicity and mutagenicity in this test. Thus, this study was
aimed to investigate the genotoxicity and antigenotoxicity of the glutinous purple rice
extracts using rat liver micronucleus test. The amounts of phenolic compounds in
ACEH, DCEH and MES were 95.55+4.20, 174.00+5.50 and 95.25+4.40 mg GAE/g
extract, respectively. The total flavonoid contents of ACEH, DCEH and MES were
51.68+4.28, 220+7.48 and 63.11+3.91 mg CE/g extract, respectively. The
anthocyanins contents of ACEH and MES were 6.30+1.07 and 11.72+2.17 mg C3G/g
extract, respectively. The amount of y- oryzanol in DCEH was 23.6£0.1 mg/g extract.

The highest amount of tocols found in DCEH was - tocopherol.



Acute toxicity study of the extracts was performed in rats by oral
administration of a single dose of 2000 mg/kg bw following the OECD guideline 425
protocol. All of the extracts were was non-toxic and safe in female rats. The
mutagenicity of the glutinous purple rice extracts ranged from 100-1000 mg/kg bw
showed that the number of micronucleated hepatocytes in rats were not statistically
difference form their control group.

Antimutagenicity test in rats found that the administration of glutinous purple
rice extracts for 28 days significantly inhibited diehylnitrosamine-induced
micronucleus formation in the livers of rats. The ACEH presented the strongest
anticlastoginicity in rat liver. Therefore, the effect of ACEH treatment was further
evaluated on xenobiotic metabolizing enzymes which are involved in the initiation of
hepatocarcinogenesis. The low dose of ACEH, 100 mg/kg bw, significantly induced
the activities of xenobiotic metabolizing enzymes including cytochrome P450
reductase, NADP(H) quinone oxidoreductase, glutathione S-transferase and heme
oxygenase, but the medium and high doses of the extract had no effect on these
enzyme activities. However, the medium and high doses of the ACEH significantly
enhanced the activities of NADP(H) quinone oxidoreductase, glutathione S-
transferase and UDP-glucuronyltransferase in diethylnitrosamine-initiated rats. The
ACEH also modulated the expression of glutathione S-transferase alpha and
cytochrome P450 isoform 2E1 in liver of diethylnitrosamine treated rats.

In conclusion, the glutinous purple rice extracts were non-toxic and had no
clastogenicity in rat liver. The purple rice extracts exhibited antigenotoxic effect in
the liver of diethylnitrosamine-induced rats. The inhibitory mechanism of the
acidified methanol extract of glutinous purple rice hull, the most potent
anticlastogenic rice extract, on diethylnitrosamine-induced mutagenesis in rat might
be due to enhancement of some detoxifying enzymes and inactivation of some

specific cytochrome P450 system.
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