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KEYWORDSABSTRACT
Given the high incidence of cancer worldwide and one of the main sources
of unearthing novel lead molecules being medicinal plants, this research
undertook to investigate the possible anti-cancer activity of five bissy
plant extracts (hexane, dichloromethane, acetone, methanol and water)
against three human cancer cell lines; prostate (PC-3 and DU-145), breast
cancer (BC) and mice melanoma (B16). Cytotoxicity was measured using
the trypan blue exclusion assay. The hexane extract was the most potent,
particularly against, DU-145 and PC-3 cell lines, killing 95% of the cells at
160 µg/ml. T hese results will prove useful for further research and so may
serve as leads for the development of new drugs.
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INTRODUCTION

With just about 30% of its terrestrial plants being
endemic[1], Jamaicaisknownfor itsaffluentbiodiversity
and its copioususageofmedicinalplantsas ethnomedi-
cines. Medicinal plantscontinue to playacritical role in
drug discovery and development because of the vast
structuraldiversityof molecules found in the plantking-
dom, some of which become new drugs or leads for
the development of new drugs[2].

Bissy, Cola sp, is an evergreen originallyendemic
toWestAfrica; it was introduced tomanytropical coun-

tries, Jamaica being one of them. It belongs to the
Sterculiaceae familyand is locallyknownas bissy, cola
or kola nuts. The plant produces fruit pods containing
seeds that are used in traditional folklore medicine to
treat a range of ailments, mainlypoisoning and diges-
tivedisorders[3] thoughit isalsoknowntotreatasthma[4,5]

and has been shown to possess antioxidant proper-
ties[6]. In addition, studies have shown that the crude
extract of C. acuminata has antimicrobial properties
as itsbioactivityagainstStaphylococcusalbuswassimi-
lar to that of theknown antibiotic, erythromycin[7].Also,
active ingredients have been identified as non-steroidal
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compounds that are bioactive against prostate and breast
cancer cells[8, 9].

In this study, we explore the anticancer potential of
five different bissy nut extracts, in an effort to identify
the most promising extract/s that demonstrate bioactiv-
ity towards the investigated cancer cell lines. Further
work will lead to the isolation of the active compound(s),
which could possibly be used in the pharmacological
treatment for certain types of cancers and so may serve
as templates for the development of new drugs.

MATERIALS AND METHODS

Plant material and extraction

The bissy nuts were obtained from a local market

and identified by Mr. Keron Stewart from the Institute
of Jamaica Herbarium. The nuts were dried and
grounded to a powder (110 g). This was sequentially
extracted in a soxhlet apparatus using solvents; hexane,
dichloromethane, acetone, methanol and water in or-
der of increasing polarity. Each extraction was allowed
to reflux for 24 h at temperatures corresponding to the
boiling point of the respective solvent. Following ex-
traction the resulting solution was filtered through a sin-
tered glass funnel and the filtrate was reduced to dry-
ness in vacuo and weighed (TABLE 1).

Cell lines and culture medium

All cell lines with their respective media and supple-
ments were obtained from ATCC (Manassas, VA,
USA).

TABLE 1 : Cytotoxicity of several extracts of C.acuminata at varying concentrations (40-160 µg/ml) in the presence of four

cancer cell lines.

Percentage of cells dead 

Hexane Dichloromethane Acetone Methanol Cell Lines 

40 80 160 40 80 160 40 80 160 40 80 160 

DU-145 2.4 72.5 95.4 3.6 25.9 53.4 2.4 2.4 3.4 3.54 2.38 3.6 

PC-3 4.8 73.9 95.4 4.7 32.6 48.8 3.47 3.51 3.44 27.38 2.32 4.7 

BC 2.4 71.6 94.3 3.6 2.5 59.4 2.4 2.3 4.6 3.5 2.3 4.7 

B16 2.4 71.8 91.7 4.7 24.4 60 3.6 3.5 3.6 4.7 3.5 3.5 

Cell proliferation

The cells (DU-145, PC-3, BC, and B16) were
maintained in minimum essential media (MEM) supple-
mented with 10% foetal calf serum (FCS), 20 mM l-
glutamine, 2% penicillin�streptomycin, and 0.2% gen-

tamicin at 370C with 5% CO
2
 in Corning 75 cm3 cul-

ture flasks. Cells were trypsinized and plated at the
appropriate density (80-90% confluence in growth) into
24 well plates in media after which they were exposed
to varying bissy nut extracts (hexane, dichloromethane,
acetone, methanol and water) at different concentra-
tions (40-160 µg/ml) for 48 h at 37 C in humidified
atmosphere of 5% CO

2
. The plant extracts were solu-

bilized in DMSO (<0.1%). The cell suspension was
centrifuged, re-suspended in media and incubated at
37 C for 5 min after which cell death death/viability
was measured by Trypan Blue exclusion assay as pre-
viously described[10]. This relies on the modification in
membrane veracity as measured by the uptake of dye
by dead cells (trypan blue positive), thus giving a direct
measure of cell viability. A light microscope (Nikon

Eclipse TS100) was used to count the number of vi-
able versus dead cells mounted on a hemocytometer.
The GraphPad Prism 3.0 software program (GraphPad)
was used for the statistical analyses.

RESULTS AND DISCUSSION

The hexane extract showed the most potency to-
wards the four cell lines investigated (TABLE 1 & Fig-
ure 1) with particular attention towards PC-3 and DU-
145 since the effects of DMSO and media on these cell
lines was negligible (TABLE 2) making it more likely
that the observed bioactivity was solely due to the hex-
ane extract.

Natural products research has long been a source
for discovering new pharmaceuticals for the treatment
of cancer for example vinblastine, vincristine, topotecan
and the taxanes were all compounds derived from plant
sources[11]. Nature is still one of the best sources for
providing new lead compounds and considering that
only a small percentage have been chemically investi-
gated[12] there is vast potential for new discoveries.
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Results obtained in this research are in support of
previous studies in which extracts from the Cola sp.
were active against human breast carcinoma cells[8,13],
notwithstanding, the findings presented here have never
been reported elsewhere. About 100% reduction in cell
viability of all the investigated cancer cell lines was ob-
served at 160 µg/ml of the hexane extract. Fraction-

ation of the hexane extracts (TABLE 2) and subse-
quent bioassay showed that fractions b1, b2 and b5
were the most active against the prostate cancer cells
(PC-3). TLC analysis (data not shown) with a caffeine
standard showed that the fractions did not contain any
caffeine and as such the observed activity is due to some
other compound(s). Guided bioassay will assist with
the isolation and characterization of the active ingredi-
ents responsible for the said bioactivity and this may
lead to discovery of molecules with pharmaceutical im-
portance. The dichloromethane extract also showed
promising cytotoxic activity against the investigated cell
lines (TABLE 1) albeit less potent than the hexane,
nevertheless, this warrants additional investigation.

CONCUSION

The hexane and dichloromethane extracts of Cola
acuminata have shown promising cytotoxic activity
against four carcinoma cell lines. These results war-
rant further research that will aid in the identification
of active ingredients that may provide the template for
drug design toward the treatment of prostate and
breast cancers.
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Figure 1 : Showing of non viable cells in the presence of
varying concentrations of hexane C. acuminate extract

TABLE 2 : Cytotoxic activity of the fractionated hexane extract
of C. acuminata against PC-3 cells.

b1 b2 b3 b4 b5 b6 Concentration/ 
µg/mL Percentage of cells dead 

5 38 16 1 11 - - 

10 88 42 8 0 44 0 

20 44 94 3 23 100 0 

40 16 100 13 7 100 0 

TABLE 3 : Effects of the control on the various cell lines.

Cell Lines 

PC-3 DU-145 BC B16 Sample 

Percentage of cells dead 

DMSO 0 0 60 42.9 

Media 0 0 14.3 10 


