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ABSTRACT

Singhamora (Cyrtosperma johnstonii) has long been used in the treatment of
inflammation and several kinds of cancer by local Thai people. However, no scientific
data has been reported to substantiate the respective biological activities. The aim of
the present study was to evaluate antioxidant and anticancer activities of singhamora
in comparison with high antioxidant Thai plant extracts, i.e. rambutan (Nephelium
lappaceum), mangosteen (Garcinia mangostana) and coconut (Cocos nucifera) and to
develop the drug delivery system in the form of polymeric micelles based interesting
natural bioactive compounds for anticancer activity.

Interestingly, the acetone fraction of singhamora revealed the potent
cytotoxicity against different cancer cells (human epidermal carcinoma of the mouth

cells (KB), human erythromyelogenous leukemia cells (K562) and small lung



carcinoma cells (GLC4) as well as their corresponding resistant cells) with 1Csy values
ranging from 5 - 65 pg/ml and the high antioxidant activity with TEAC and EC values
of 19.2 mM/mg and 19.2 mM/mg, respectively. The results also indicated that up to
the maximum of 100 pg/ml, all singhamora extracts showed no serious cytotoxicity to
normal cells. Besides, the results of flow cytometry analysis with propidium iodide-
stained cells presented that upon exposure to the acetone extracts, cell cycle arrest
occurred at the G2/M phase and followed by apoptosis. The research found that the
phenolic compounds play an important part in antioxidant and anticancer activities.
The HPLC assay showed that rutin presented as a main constituent in the acetone
extract of singhamora. Structure identification revealed that rutin is a quercetin
glycoside. Both rutin and quercetin (QCT) demonstrated high antioxidant and
anticancer activities. Moreover, xanthone, a main constituent of mangosteen extract,
is also remarkable bioactive compound because of its interesting activity on
antioxidant and anticancer. However, these interesting bioactive compounds are low
aqueous solubility which generally leads to a low bioavailability. Presently attractive
block co-polymers for the formation of self-assembled drug delivery system which
are mPEG750-b-OCL; poly(ethylene glycol)-b-oligo(e-caprolactone) and mPEG-b-
p(HPMAmM-Lac,); poly(ethylene glycol)-b-poly[N-(2-hydroxypropyl)
methacrylamide-dilactate], were used to overcome the solubility issue of these
compounds. The result showed that rutin and QCT were successful loaded into
MPEG750-b-OCL micelles. The aqueous solubility of both rutin and QCT increased
up to 1 mg/ml when loaded into mPEG750-b-OCL micelles. On the other hand,
xanthone was achievable loaded into mPEG-b-p(HPMAmM-Lac, micelles and the

aqueous solubility of xanthone increased up to 2 mg/ml. In vitro cytotoxicity showed



Vi

that the studied bioactive compounds loaded in the polymeric micelles were
effectively inhibited the growth of both sensitive and resistant human
erythromyelogenous leukemia (K562) and small lung carcinoma (GLC4) cells. The
mechanism of cancer cell growth inhibition by those bioactive compounds loaded in
the polymeric micelles was mediated through arresting of cell cycle at G2/M phase or
induction of apoptosis.

It could be concluded that the acetone extract of singhamora should be
considered as potential pharmaceutical product for cancer therapy. Rutin is the main
constituent of the singhamora acetone fraction. mPEG-b-OCL micelles hold good
promise for formulation of rutin and quercetin whereas mPEG-b-p(HPMAm-Lac;)

micelles were suitable for xanthone.
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