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Abstract. The leaves of Garcinia celebica strongly inhibit 
the proliferation of MCF-7 human breast adenocarcinoma 
cell lines. The present study focused on investigating the 
active anticancer and antiproliferative compound from 
the G. celebica leaves and assessing its mechanism of 
action. Ethanol extracts of G. celebica were fractionated 
based on their polarity using n-hexane, ethyl acetate and 
water. The antiproliferative properties were tested in vitro 
against MCF-7 human breast cancer cell lines using the 
3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium 
bromide assay. The active compound was subsequently 
isolated using column chromatography and identified by 
nuclear magnetic resonance. The characterized compound 
was also tested for its antiproliferative properties and 
the mechanism by which it induces apoptosis in MCF-7 
cells by western blot analysis of the activated apoptotic 
proteins. This resulted in the isolation of a friedolanostane 
triterpenoid, which was determined to be methyl-3α, 
23-dihydroxy-17,14-friedolanstan-8,14,24-trien-26-oat. This 
compound inhibited MCF-7 cell proliferation in a time- and 
dose-dependent manner with IC50 values of 82 and 70 µM for 
the 24 and 48 h treatments, respectively. Furthermore, the 
western blot analysis suggested that the compound exerted 
its anticancer activities by promoting apoptosis through the 
inhibition of the oncogenic protein Akt, thereby increasing 
the expression of poly (ADP-ribose) polymerase (PARP) 

protein. These results suggest that methyl-3α,23-dihydrox
y-17,14-frie dolanstan-8,14,24-trien-26-oat is the anticancer 
compound found in G. celebica, providing a basis for its 
potential use in cancer disease management.

Introduction

Cancer remains an extremely serious life-threatening disease 
for all humans. Although continuous efforts have been made 
to provide novel leads against cancers, and numerous cancer 
drugs have been derived from plants or generated syntheti-
cally, the current drugs used clinically have no significant 
effectiveness or safety (1). Therefore, it is important to under-
take research into the discovery of new anticancer drugs of 
plant origins. Numerous types of bioactive compounds have 
been isolated from medicinal plants and several of these 
compounds are currently undergoing further investigation (2).

As plants consumed by primates are assumed to be a 
promising source of therapeutic agents for human disease 
management, a series of studies have been conducted to 
search for anticancer agents from plant sources with a focus 
on finding new potential drugs or leads for breast cancer from 
primate-consumed plants (3). Breast cancer is the most malig-
nant form of cancer among women, causing >1.2 million new 
cases and 0.5 million mortalities annually (4). Our previous 
studies revealed that kaempferol-3‑O-rhamnoside, isolated 
from the leaves of Schima walichii Korth, a plant commonly 
consumed by primates, inhibited the proliferation of the 
MCF-7 breast cancer cell line through activation of the caspase 
cascade pathway (5). Furthermore, an evaluation of 42 species 
of Indonesian primate-consumed plants revealed that several 
plant extracts, including the n-hexane fraction of the Garcinia 
celebica (G. celebica) leaves extract, had potent antiprolifera-
tive activity against MCF-7 cells (6). In the present study, a 
compound from the n-hexane fraction of the G. celebica leaves 
extract with antiproliferative activity against MCF-7 cell lines 
was identified and the pro-apoptotic activity of the active 
compound was evaluated.
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