In Vitro Antioxidant and Cytotoxic Potential in Sequential
Extracts of Gyunara Divaricata Tuber against
MDA-MB-231 Cell Line
Johanna Nathania Lumintang and Baskaran Gunasekaran
Faculty of Applied Science, UCSI University, UCSI Heights, 1, Jalan Puncak Menara Gading, Taman Connaught,
56000 Cheras, Wilayah Persekutuan Kuala Lumpur
RESULTS AND DISCUSSIONS

Figure 3.
Percentage of DPPH• free radical scavenging activity at respective concentrations of each solvents extract. Each
plotted point represents the mean of three determinations (n = 3), and the vertical error bars represent the SD of the mean.

Figure 1.

The whole plant of Gyunara Divaricata

OBJECTIVE
INTRODUCTION
Breast cancer was the most prevalent cancer
type in the world and it is also the leading
cause of death in the women population
worldwide in 2020. Notably, triple-negative
cancer (TNBC) is the most aggressive
subtype of breast cancer where cancer cells
lack several molecular biomarkers, including
estrogen
receptor
(ER),
progesterone
receptor (PR) expressions, and human
epidermal growth receptor 2 (HER2) overexpression. Conventional TNBC treatments
such
as
surgery,
radiation
therapy,
chemotherapy,
and
molecular-directed
targeted therapy involve the use of synthetic
therapeutic drugs which are associated with
side effects and may affect the quality of life
in patients.
Chinese herb extracts have recently gained
popularity as an alternative cancer treatment
due to their association with fewer side
effects and richness in bioactive compounds.
The components of Gyunara divaricata (L.)
DC, a traditional Chinese medicinal herb
such as kaempferol, quercetin, chlorogenic
acid,
3,4-dicaffeoylquinic
acid,
3,5dicaffeoylquinic acid, and 4,5-dicaffeoylquinic
acid
have
been
shown
to
have
antiproliferative and antioxidant action

The objectives of this research project are
To investigate the antioxidant activity of
Gyunara divaricata tuber extracts.
To investigate the potential cytotoxic
effect of Gyunara divaricata tuber
extracts by in vitro screening
using MDA-MB 231 human
breast cancer cell line.
Figure 4.
Percentage of DPPH• free radical scavenging activity at respective concentrations of each solvents extract.
Each plotted point represents the mean of three determinations (n = 3), and the vertical error bars represent the SD of the
mean.

Table 1

METHODOLOGY
Sequential extraction
of Gyunara divaricata
dried tuber using each
of the following
solvents, in the order:
hexane,
dichloromethane, and
methanol.

Determination of
antioxidant activity
by 2,2-diphenyl-1picrylhydrazyl (DPPH•)
free radical scavenging
assay

Correlation between antioxidant and cytotoxic activity of methanol extracts from G. divaricata tuber.

Pearson's correlation coefficient (r

p value

0.8422

0.0022 (<0.05)

The DPPH• free radical scavenging assay was performed as a
preliminary screening of all Gyunara Divaricata's tuber extracts.
Therefore, 10 different concentrations (25, 50, 75, 100, 125, 150, 175, 200,
225, and 250 μg/mL) of hexane, dichloromethane, and methanol
extracts were tested for their scavenging activity against DPPH• free
radicals.
Based on Figure 3., all of the extracts reduced the initial DPPH•
concentration and scavenged the free radicals in a concentrationdependent manner. The DPPH• free radical scavenging activity of
methanol extracts was the highest among hexane and
dichloromethane extracts at all studied concentrations (25-250 μg/mL).
A 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT)
test was used to examine and evaluate the cytotoxic activities of G.
divaricata tuber extracts. Because the methanol extract of Gyunara
divaricata had the greatest antioxidant efficacy and activity (92.23 ±
2.095 %) among the three solvent extracts tested, it was subjected to
additional research on human TNBC cells.
Based on Figure 4., the cytotoxic activity of methanol extract was
increasing down to the concentration, varying from 23.14 ± 11.63 to 72.96
± 8.14 % in the range of 25-200 μg/mL. However, the cytotoxic activity of
the tested extract was decreasing to 71.40 ± 3.59 and 64.48 ± 5.62 % at
concentrations of 225 and 250 μg/mL, respectively. This shows that the
optimum concentration used to inhibit the MDA-MB-231 cells is 200
μg/mL and the decreasing graph shows that the inhibition is not
optimal when the concentration is higher than 200 μg/mL.
The calculated Pearson's correlation coefficient r value, as given in
Table 1, revealed a significantly high and significant positive correlation
(r = 0.8422, p 0.05) between the antioxidant activity of the investigated
solvent extract and its cytotoxic activity against MDA-MB-231 cells. This
suggests that its DPPH• free radical scavenging activity is proportionate
to its cytotoxic activity, with both activities increasing as the
concentration of G. divaricata tuber extract increases. This indicates
that the bioactive compounds found in the methanol extract of G.
divaricata tuber may have high antioxidant effects with antiproliferative effects in MDA-MB-231 cells.

Figure 2.
Morphology of MDA-MB-231 cells in high
density with approximately 80-90% confluency at
100x magnification under the inverted phase-contrast
microscope

Preparation of the extracts
working solution.

Cytotoxic study of methanol
extracts
of
Gyunara
divaricata tuber by MTT
assay

CONCLUSION
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