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ABSTRACT
Background: Indonesian medicinal plants have been used for their 
anticancer activity for decades. However, the therapeutic effects of 
medicinal plants have not been fully examined scientifically. As cancer 
is a major health problem worldwide, searching for a new anticancer 
compound has attracted considerable attention. Our previous study 
found that 2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone, an active 
compound isolated from leaves of Indonesian medicinal plants Eugenia 
aquea Burm f. (Myrtaceae), had anticancer activity in MCF-7 human breast 
cancer cells through induction of apoptosis. Objective: To investigate the 
molecular mechanism of 2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone 
antiproliferative activity. Materials and Methods: Leaves of E.  aquea 
were extracted by ethanol, fractionated by ethyl acetate, n-hexane, or 
water, and isolated for its active compound. Jurkat T-cells were treated 
with 2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone for 12 and 24 h, and 
a cell viability assay and real-time-reverse transcriptase polymerase chain 
reaction for interleukin-2 (IL-2) mRNA measurement were performed. The 
effects of active compound to mitogen-activated protein kinases were 
also examined to investigate the mechanism of its antiproliferative activity. 
Results: 2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone inhibited 
Jurkat T-cell proliferation with a half maximal inhibitory concentration of 
59.5 µM. Although IL-2 mRNA expression was slightly increased after 
treatment, it inhibited c-Jun N-terminal kinase expression but not p38 and 
extracellular signal-regulated kinase expression. Conclusions: Our study 
indicated that the molecular mechanism mediating the antiproliferative 
activity of 2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone may be 
attributed to the stimulation of an immunological microenvironment in 
the cells.
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SUMMARY
•  2’,4’-dihydroxy-6-methoxy-3,5-dimethylchalcone was isolated from 

Eugenia aquea. The antiproliferative activity of 2’,4’-dihydroxy-6- 
methoxy-3,5-dimethylchalcone significantly showed in Jurkat T-cells with a 
half maximal inhibitory concentration of 59.5 µM through inhibition of c-Jun 
N-terminal kinase phosphorylation. Interleukin-2 mRNA expression was also 
slightly increased after treatment with the compound, and this result may 
be indicated to the stimulation of the immunological microenvironment in 
T-cells.

Abbreviations used: E.  aquea: Eugenia aquea, IL-2: Interleukin-2, 
MAPK: Mitogen-activated protein kinase, ERKs: Extracellular 
signal-regulated kinases, JNKs: c-Jun N-terminal kinases, p38: p38 MAPK, 
PI3K: Phosphatidylinositol-3 kinase, IC50: Half 
maximal inhibitory concentration.
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ORIGINAL ARTICLE

INTRODUCTION
Cancer has become a major health problem worldwide leading to high 
mortality and morbidity rates in children and adults. Extensive research 
has been conducted to find novel anticancer agents; natural compounds 
constitute one potential source of anticancer agents.[1] Cancer progression 
and suppression can be affected by immune system including both innate 
and adaptive immune mediators. Understanding the immune system and 
its microenvironment may lead to the identification of a new biomarker 
that stimulates the immune system and may also lead to the discovery of 
novel modulators of immune signaling that can be used in cancer therapy.[2]

The immune system plays an important role in immune surveillance, 
recognizing and destroying transformed native cells before they 
become cancer cells. The immune system could also be affected 
by immunomodulators that enhance its tumor cells bearing 
response.[1] Agents or compounds that are able to enhance the 
immunological microenvironment become potential future therapies 

for cancer patients. Some mechanisms have been reported for 
boosting T-cell response such as allocate T-cells stimulation and 
provide cytokines to stimulate tumor-specific T-cells activation, 
CD8+ T-cells.[1] One of the cytokines that involve in T-cell proliferation, 
especially to maintain the balance between the function of T-cell 
activation and regulation is interleukin-2 (IL-2).[3-6] IL-2 was observed to 
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