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Summary
Introduction: Propolis is a bee product traditionally used for therapy in several diseases. The therapeutic 
activities of propolis, such as antioxidant, antifungal, antibacterial, and anti-inflammatory, are commonly 
known. Propolis from the stingless bee (Wallacetrigona insica) showed promising bioactivity essential for 
the criteria.

Objective: The present study focused on an examination of the cytotoxicity effect of secondary metabolites 
isolated from stingless bee (W. insica) propolis in some cancer cell lines.

Methods: The fractionation and isolation of the active compound from stingless bee (W. insica) propolis 
were done by chromatographic methods and spectroscopic analysis.

Results: The prenylated flavonoid named 8,3΄-diisoprenyl kaempferol (broussoflavonol F) showed cyto
toxicity to all types of cancer cells (HepG2, MCF-7, HeLa, and HCT116). Among the four cancer-cell lines 
tested, broussoflavonol F displayed the strongest cytotoxicity effect against HCT116 (IC50 1.66±0.25 μM) and 
HeLa (IC50 17.10±0.26 μM), compared to 5-FU as a positive standard. It also showed 63.3% of viable cells at 
12 μg/ml in CCD841 normal cells.

Conclusion: These findings provide scientific evidence that broussoflavonol F from stingless bee (W. insica) 
propolis might have potential as an anticancer agent.
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INTRODUCTION

Historically, stingless bee honey has been consumed 
and applied since the earliest times until today in 
healthcare goods [1]. Propolis is a gummy material 
from several parts of plants collected by honeybees, 
ad it is applied for sealing cracks in beehives [2]. 
Traditionally, propolis has been claimed to prevent 
several health conditions, such as inflammation, 
diabetes mellitus and cancer, it is also claimed to 
have value in supplementary health products [3]. 
One stingless bee species is Wallacetrigona insica, 
which produces a propolis product which has been 
reported to have useful biological properties: an 
antioxidant against DPPH and ABTS free radicals, 
anti-tyrosinase inhibitory activity, and inhibition of 
melanin in B16 melanoma [4]. Propolis has a huge 
structure with important secondary metabolites, 
such as flavonoids, aromatic acids, triterpenoids, and 
phenolics components often as major components 
[5-7]. Several of these secondary metabolites are 
responsible for biological potency, such as anti
oxidant, anti-inflammatory, antiallergic, antibacte

rial, antifungal, and anticancer effects [8-10]. As a 
part of our ongoing search for bioactive compounds 
from stingless bee products to derive cancer 
chemopreventive agents in East Kalimantan, the 
propolis product from W. insica was chosen for 
comprehensive investigation. Herein, we report the 
cytotoxicity activity against some cancer and normal 
cells of isolated prenylated flavonoids from W. insica 
propolis.

MATERIAL AND METHODS

General

1D and 2D NMR spectra were recorded on a Bruker 
DRX 600 (for 1H-NMR and 13C-NMR). HR-ESI-
MS was recorded on a mass spectrometer ion trap 
for time of flight (LC-MS-IT-TOF) (Shimadzu, 
Tokyo, Japan). Wako supplied dimethyl sulfoxide 
(DMSO) (Osaka, Japan). Dojindo Co. supplied 
ethylenediaminetetraacetic acid (EDTA) (Kumamoto, 
Japan). Gibco provided foetal bovine serum (FBS) 
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and Dulbecco’s modified Eagle’s medium (DMEM) 
(New York, USA). 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) was 
supplied by Sigma (St. Louis, MO, USA), and Nissui 
Chemical Co. (Osaka, Japan) provided Eagle’s mini
mum essential medium (EMEM).

Propolis material

Propolis from W. incisa was collected in February 
2013 at Forest Education of Mulawarman University 
in Samarinda, East Kalimantan, Indonesia. Dr. Sya
frizal identified this stingless bee and placed it in the 
Department of Biology, Faculty of Mathematics and 
Sciences, Mulawarman University.

In vitro assays

Cell culture

HepG2 cells were grown and maintained in DMEM 
containing 10% FBS. Human breast cancer (MCF-
7) and cervical adenocarcinoma (HeLa) cells were 
grown in EMEM supplemented with 10% FBS. 
McCoy’s 5A medium was supplemented with 10% 
FBS used to keep human colon cancer (HCT116) 
cells alive. All cancer cell lines were obtained 
from the RIKEN BioResource Center (Tsukuba, 
Ibaraki, Japan) and cultured at 37°C in a humidified 
atmosphere containing 5% CO2.

Cell viability

A microculture tetrazolium technique was used 
to determine cell viability (MTT). A MTT assay 
determines the amount of formazan crystals 

produced by metabolic activity in treated versus 
control cells to provide a quantitative measure of the 
number of viable cells. In brief, confluent cells in 96-
well or 24-well plates were treated for 72 hours with 
either vehicle or samples of varying concentrations 
before being tested for cell viability using MTT 
[3-(4,5-dimethylthiazol-2-yl)2,5-diphenyltetrazo
lium bromide] solutions. Then, after the cells were 
exposed for about 4 hours to MTT solution, the 
MTT solution was removed and each well was filled 
with an HCl-isopropanol solution. The cells were 
allowed to incubate in the dark for 4 hours, the 
absorbance of the mixture was recorded at 570 nm 
using a 96-well microplate reader. A viability-dose-
dependent curve was applied to calculate the 50% 
inhibitory concentration (IC50).

	 Ethical approval: The conducted research is not re­
lated to either human or animal use.

RESULTS AND DISCUSSION

In order to investigate the bioactive compounds of 
propolis product from stingless bees (W. insica), 
methanol extract from propolis was analysed by 
a chromatographic technique. In our continuous 
exploration for natural anticancer agents we have 
identified a prenylated flavonoid (fig. 1), named 
8,3-diisoprenyl kaempferol (broussoflavonol  F), 
from propolis product. Thus, to evaluate the 
anticancer activity of broussoflavonol F from 
stingless bee (W. insica) propolis on four types of 
cancer cells, such as HepG2 cells (liver cancer), 
MCF7 cells (breast cancer), HCT116 cells (colon 
cancer), and HeLa (cervical adenocarcinoma), we 

Figure 1.
	 The structural of 8,3-diisoprenyl kaempferol (broussoflavonol F) isolated from stingless bee (W. insica) propolis
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tested broussoflavonol F in cytotoxicity assays. 
	 Table 1 shows the IC50 values of broussoflavonol 
F  for several types of cancer cells. Based on the 
results, broussoflavonol F exhibited a strong 
cytotoxicity effect with IC50 values ranging from 
1.66 to 30.56  µM against four types of cancer cells 
compared to 5-FU (5-fluorouracil) as a positive 
standard. In HeLa and HCT116 cancer line cells, 
broussoflavonol F displayed cytotoxicity effects more 
potent (9 times and 256 times) than those of 5-FU 
as a positive control. Moreover, broussoflavonol F 
displayed 63.2% of viable cells in a CCD841 Normal 
Cell at 12 μg/ml.
	 The aforementioned findings are in line with 
studies that show significant cytotoxic effects  of 
prenylated flavonoids [11]. This finding is in 
agreement with previous studies [11-13], one 
conceivable mechanism via which the presence 
of a prenyl group might enhance or modify the 
pharmacological activity of aromatic flavonoids is 
through improvement in lipophilicity. Moreover, 
this finding is in line with our previous studies, 
propolis extract from stingless bee Trigona incisa 
showed cytotoxicity potency against the five cell 
lines such as HepG2 (liver hepatoblastoma), 
SW620 (colon adenocarcinoma), ChaGo-I  (lung 
undifferentiated cancer), KATO-III (gastri carci
noma), and BT474 (ductal carcinoma) [14]. 
Furthermore, isolated compound from stingless 
bee (W. insica) propolis, namely broussoflavonol 
F showed strongest inhibition against melanin in 
B16 melanoma cells [4]. In summary, these results 
suggest that broussoflavonol F from stingless 
bee (W. insica) propolis has the potential to be 
developed as new alternative anti-cancer agents that 
will make contributions to human health by being 
cytotoxic to cancer cells but not to normal cells. 
Further work is needed to clarify these results in the 
near future.
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