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ABSTRACT

Cleistocalyx nervosum var. paniala is a local plant in the Plant Genetic
Conservation Project under the Royal Initiative of Her Royal Highness Princess Maha
Chakri Sirindthorn mainly cultivated in the northern provinces of Thailand. Its flesh
can be eaten and processed as juice, wine and jam remaining many wasted seeds. To
add economic value and increase scientific information of C. nervosum seed, this
study aimed to investigate cancer chemopreventive effect of C. nervosum seed
extracts using both in vitro and in vivo genotoxicity tests. It was found that 0.1-1.0
mg/plate of dichloromethane and methanol crude extracts had no mutagenic effects on
Salmonella. typhimurium strains TA98 and TA100 both with and without metabolic
activation. However, at high concentrations in absence of metabolic activation
showed cytotoxic effect on bacteria. Furthermore, both extracts presented
antimutagenicity against aflatoxin B1 (AFB1) and 2-amino-3,4 dimethylimidazo[4,5-
f] quinoline (MelQ) induced mutagenesis on S. typhimurium strain TA98 and 2-(2-
furyl)-3-(5-nitro-2-furyl)-acrylamide (AF-2) induced mutagenesis on S. typhimurium
strain TA100. Dichloromethane extract exhibited stronger antimutagenicity than
methanol extract. To confirm their genotoxicity by using in vivo model, rat liver
micronucleus test was evaluated. Various concentrations of dichloromethane extract
(100-500 mg/kg bw) and methanol extract (10-1000 mg/kg bw) were orally
administrated to rats for 21 days. The highest treated dose of both extracts did not



induce micronucleus formation in rat liver Methanol extract slightly inhibited
micronucleus formation in the liver of diethylnitrosamine initiated rats, while
dichloromethane extract significantly inhibited liver micronucleus formation in a
dose-dependent manner. Furthermore, the inhibitory mechanism of dichloromethane
extract on the early stage of hepatocarcinogenesis involving Phases | and Il of
xenobiotic metabolizing enzymes; NADPH-cytochrome P450 reductase (P450R),
cytochrome P450 2E1 (CYP2E1), NAD(P)H quinone oxidoreductase-1 (NQO-1),
glutathione S-transferase (GST), UDP-glucuronyl transferase (UGT) and heme
oxygenase (HO) was investigated. The dichloromethane extract enhanced the GST
and UGT activities but decreased HO activity in the liver of diethylnitrosamine
induced rat. However, it did not affect on the expression of these proteins. Our
previously study showed that fraction 4 isolated from dichloromethane extract using
column chromatography presented the strongest antimutagenic potency against
several mutagens. The five partially purified fractions (MK4.1-4.5) and its pure
compounds;  2',4'-dihydroxy-6'-methoxy-3',5'-dimethylchalcone  (DMC) and
hariganetin obtained from fraction 4 were investigated for their genotoxic effect. All
fractions did not exhibit mutagenic effects on S. typhimurium strains TA98 and
TA100 in presence and absence of metabolic activation. They presented
antigenotoxicity against AFB1, MelQ and AF-2 induced mutagenesis in S.
typhimurium. The antimutagenic potency of these fractions ordered from high to low
was DMC, hariganetin, MK4.1, MK4.4, MK4.5, MK4.2 and MK4.3, respectively. In
conclusion, dichloromethane extract obtained from seed of C. nervosum demonstrated
cancer chemopreventive effects on both mutant bacterial and rat models. 2',4'-
dihydroxy-6'-methoxy-3',5'-dimethylchalcone might be an antimutagenic compound
presented in C. nervosum seed. Its inhibitory mechanism on the early stage of rat
hepatocarcinogenesis initiated by diethylnitrosamine might be partly due to

enhancement of detoxifying enzymes in rat liver
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