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ABSTRACT

Cleistocalyx nervosum var paniala is a local fruit mainly cultivated in the
Northern Thailand. Our previous studies revealed that the dichloromethane extract of
C. nervosum seed presented antimutagenicity and anticlastogenicity. Moreover, 2',4'-
dihydroxy-6"-methoxy-3’,5’-dimethylchalcone (DMC) isolated from C. nervosum seeds
had a strong antimutagenicity against several mutagens using Ames test. This study
focused on anticarcinogenicity of C. nervosum seeds extract both in in vitro and animal
models and their possible cancer chemopreventive mechanism in rats. Six partially
purified fractions (MK1-6), pure compounds (DMC and hariganetin) and their parent
dichloromethane extract were investigated cytotoxic effects on several cancer cell lines
including lung (A549), liver (HepG2), colon (SW620) compared to normal fibroblast
(MRCS5). Crude extract showed potent cytotoxic effect on A549, while MK4 presented
the strongest cytotoxicity on HepG2 and SW620 as well as MRC5 cell. DMC exhibited
the most potent cytotoxicity on A549 and SW620 cells. The total growth inhibition
(TGI) values of crude extract, MK4, and DMC also presented strong cytotoxicity on all
cell lines compared to other fractions. TGI concentration of these extracts in SW620
cells were lesser than the other cell lines. These results indicated that the crude extract,
MK4 and DMC were effective compounds which inhibit cancer cell growth especially
colon cancer. Moreover, C. nervosum seed extracts have a selective toxicity on colon
cancer cell. Furthermore, we evaluated NAD(P)H quinone oxidoreductase (NQO)

induction activity of C. nervosum seeds in Hepalclc7 cell, a marker for screening



anticarcinogenic enzyme activity. The results showed the crude extract and MK5 were
effective NQO activity inducers which the values of concentration required to double
NQO induction activity were 3.47 and 3.23 pg/ml, respectively. Therefore, the DMC
was further examined the carcinogenicity and anticarcinogenicity compared to crude
extract in animal model. Male Wistar rats were injected by diethylnitrosamine (DEN)
to initiate hepatocarcinogenesis and 1,2-dimethylhydrazine (DMH) to initiate
colorectal carcinogenesis. After 1 week of the last injection, 200 and 400 mg/kg bw of
crude extracts and 20 mg/kg bw of DMC were orally administrated for 10 consecutive
weeks. Glutathione S-transferase placental form (GST-P) positive foci and aberrant
crypt foci (ACF) were used as the end point markers for preneoplastic lesions of
hepatocarcinogenesis and colorectal carcinogenesis, respectively. The C. nervosum
seed extract did neither produce GST-P nor ACF in liver and colon of rats. DMC and
crude extract of C. nervosum seeds did not modulate the number of GST-P positive foci
in the livers of DEN and DMH-treated rats. The treatment of crude extract at low dose
and DMC during post-initiation phase statistically reduced the number of ACF in the
colon of carcinogens-treated rats but did not affect on ACF size. Furthermore, the crude
extract and DMC also significantly reduced the number of PCNA positive cells in the
colon of carcinogens treated rats. DMC also significantly decreased the frequency of -
catenin accumulated crypts (BCAC) in the colon of carcinogens-injected rats. However,
the numbers of TUNEL-positive cells in the colon of crude extract and DMC-treated
groups were not different from the positive control. Moreover, the effects of crude
extract and DMC on phase | and Il of xenobiotic metabolizing enzymes including
cytochrome P450 2E1 (CYP2E1), UDP-glucuronyl transferase (UGT), glutathione S-
transferase (GST) and NAD(P)H quinone oxidoreductase-1 (NQO-1) were
investigated. The high dose of crude extract and DMC significantly increased hepatic
GST activity, while the low and high doses of crude extract statistically increased
hepatic NQO-1 activity. However, the treatment of crude extract and DMC did not
affect on the activity of UGT and the expression of CYP2E1 in the liver of carcinogens
treated rats. The Cleistocalyx nervosum seeds presented chemopreventive effect on the
early stages of colon carcinogenesis in rats induced by diethylnitrosamine and
dimethylhydrazine. The cytotoxic activity and phase Il xenobiotic metabolizing

enzyme induction properties of C. nervosum seeds might suppress cancer cell



Vi

proliferation leading to reduction of preneoplastic lesions in rat colon. The 2'.4"-
dihydroxy-6"-methoxy-3',5"-dimethylchalcone might be one candidate anticarcinogen

in the seeds of Cleistocalyx nervosum var. paniala.
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