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ABSTRACT

This study has investigated anticarcinogenicity of 80% ethanolic extract of
lemongrass (Cymbopogon citratus Stapf) in animal model. The effect of
lemongrass extract on the formation of azoxymethane(AOM)-induced DNA
adducts and aberrant crypts foci (ACF) in rat colon was studied. One week after
the start of treatment of F344 rats with lemongrass extract at the dairy dose of 0.5
or 5 g/kilogram of body weight (kg bw) by intragastric route, the rats received two
subcutaneous injections with 15 mg/kg bw of azoxymethane (AOM), once a week
for two weeks. For colonic and hepatic DNA adduct analysis, the rats were
sacrificed 12 hrs after the second AOM injection. DNA was extracted from liver
and colon and was analyzed for 06—methy1guanine (O6-meGu) and N7-
methylguanine (N7-meGu) formation by high performance liquid chromatography

(HPLQ).



For aberrant crypt foci (ACF) formation at the initiation step of
carcinogenesis, AOM-injected rats were continuously treated with lemongrass
extract dairy for 5 weeks and were killed 3 weeks after the second AOM injection.
For analysis of ACF at the promotion step, the treatment with the lemongrass
extract (0.5 g/kg) started two week after the second AOM injection and continued
for 12 weeks until the animals were sacrificed.

It was found that lemongrass significantly inhibited DNA adduct formation
in colon both in the mucosa and muscular layer. In addition, lemongrass extract
significantly inhibited ACF formation in colon both at the initiation and prorﬁotion
step of the carcinogenesis. Especially in the promotion step, lemongrass extract
inhibited the formation of larger ACF (with four or more crypts per focus) which
was predictive of colon tumor incidence. However, lemongrass at dose 0.5 g/kg bw
significantly induced O%-meGu formation in the liver, but this effect was not seen
at the dose of 5 g/kg bw.

In order to clarify the possible protective mechanism of lemongrass extract,
the effects of this medicinal plant on bacterial B-glucuronidase activity and
antioxidant activity were studied. The antioxidant activity was determined by
studying the effect of lemongrass on the formation of malondialdehyde (MDA)
induced by ¢ -butylhydroperoxide and hemin.

The results showed that lemongrass may have an active substance which
was able to act as a competitive inhibitor of B-glucuronidase in vitro. In addition,
the lemongrass extract was shown to possess antioxidant activity. From the results,
it was proposed that the lemongrass extract may inhibit the release of
methylazomethanol (carcinogenic aglycon) from its substrate (glucuronide
cénjugated form) in the colon, and thus decreased the DNA adduct and ACF

formation in rat colon. An antioxidant activity of lemongrass may be responsible
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for the inhibitory effect on ACF formation in the chemical-induced colon
carcinogenesis both at initiation and promotion steps. The antioxidant activity may
be able to prevent free radical formation which can be important in causing the
cellular damage. However, the inductive effect of lemongrass at low dose (0.5 g/kg
bw) on O6-meGu adduct formation in liver has not been clearly understood. This
adverse side effect should be studied more extensively.

This investigation is the first to report that lemongrass inhibited the
development of preneoplastic colonic lesions induced by AOM. Further studies,
including the examination of the inhibitory effects on long term carcinogen
exposure, the confirmation of adverse side effects, and the extension to study in
human population, could provide useful information for the development and

assessment of lemongrass as a chemoprotective agent.
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