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Abbreviations Discriptions
Akt Protein Kinase B
BA Betulinic Acid
Bax Bcl-2-Associated X Protein
Bcl-2 B Cell Leukaemia-2
Cytc Cytochrom C
CAT Catalase
C-Fos Proto-Oncogene
DNA Deoxyribonucleic Acid
DMEM Dulbecco's Modified Eagle's Medium
DMSO Dimethyl Sulfoxide
DCFDA vO,vO-OichlorodihydroFluorecein Diacetate
EDTA Ethylenediaminetetraacetic Acid
Erk Extracellular Signal-Regulated Kinases
FBS Fetal Bovine Serum
GSH Glutathione
HIV Human Immunodeficiency Virus
H20: Hydrogen Peroxide
ICso Half Maximal Inhibitory Concentration
JNK C-Jun N-Terminal Kinases
11-6 Interleukin 6
IFN- vy Interferon-y
LPS Lipopolysaccharide
LDso Median Lethal Dose
MDA Malondialdehyde
NF- kB Nuclear Factor- kB
PBS Phosphate Buffered Saline
PKC Protein Kinase C
ROS Reactive Oxygen Species
RNS Reactive Nitrogen Species
SOD Superoxide Dismutase
TE Trypsin
SP Specificity Protein
TNF-a Tumor Necrosis Factor-a
VEGF Vascular Endothelial Growth Factor
VSMC Vascular Smooth Muscle Cells
WHO World Health Organization
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Abstract

Introduction: Herbal compounds have been widely used than chemical compounds in
the treatment of various diseases due to their safer therapeutic properties. Betulinic acid
is an herbal compound with antioxidant properties. Reactive oxygen species (ROS) are
generated during normal cellular activity (mitochondrial oxidative metabolism).
Overproduction of ROS leads to induction of oxidative stress. Cellular antioxidant
system (as enzymes and antioxidant compounds) deal with oxidative stress. In this

study, oxidative stress was induced in human breast cancer cell line (MCF-v) OO

hydrogen peroxide. Then, the effect of different concentrations of betulinic acid on the
viability of the cells and production of ROS was investigated.

Methods: MCF-7 cells were exposed to hydrogen peroxide (100 puM) to induce
oxidative stress. Then, the exposed cells were treated with different concentrations of
betulinic acid and its effects on cell viability were assessed using MTT and ROS
production assay. Data were analyzed using One-way analysis of variance test and
Touki's post hoc test by GraphPad Prism 5 software. Results showed as mean +standard
deviation and p-values less than 0.05 were considered as significant.

Results: The viability was increased in MCF-7 cells treated with betulinic acid at the
concentration of 50 uM and decreased at the concentration of 100 uM. ROS generation
in hydrogen peroxide treated cells were significantly lower than control group. Betulinic
acid at the concentration higher than 100 uM decreased significantly the production of
ROS.

Conclusion: Betulinic acid at the concentration of 50 uM increased the cell viability,
while this effect was reduced by increasing the concentration of betulinic acid.

Keywords: Betulinic Acid, Hydrogen Peroxide, Reactive Oxygen Species, MCF-7
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