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ABSTRACT
Introduction: Cervical cancer ranks 4th in terms of the mortality rates and incidence of
all cancers in women (GLOBOCAN 2018). In last decade, there is a significance progress
in cancer therapy followed by an increase in the cost of cancer treatment. Therefore, it is
necessary to have therapeutic innovations that are expected to reduce the cost of cervical
cancer therapy. One therapeutic innovation that is currently being intensively carried out is
herbal medicine. Some researchers have found that some plant extracts have anti-cancer
properties that can be an alternative treatment for cancer, such as some plants with the genus
Ruellia, such as Ruellia tuberosa and Ruellia squarrosa. However, research on the anticancer
activity of the species of Ruellia brittoniana, especially the flowers, is still limited. Objective:
Aim of this study is to examine anti-cervical cancer activity of R. brittoniana flower. Methods:
R.brittoniana flowers were obtained from Depok, West Java, Indonesia. The flowers are
extracted gradually with n-hexane, ethyl acetate, and ethanol solvents. The extracts were
evaluated for anticancer activity by MTT method. Result: IC50 values for ethanol extract, ethyl
acetate extract and n-hexane extract of R. brittoniana flowers are 116.55 ppm, 52.62 ppm,
and 123.09 ppm, respectively, which indicating that ethanol extract has moderate anticancer
activity, while ethyl acetate and n-hexane extract of R. brittonianaflowers have weak anticancer
activity. Conclusion: Ethanol, ethyl acetate, and n-hexane extract of R.brittoniana flowers have
a potential to become natural anti-cervical cancer.
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INTRODUCTION
Cervical cancer is a malignancy that starts from
cells lining the cervix. Based on GLOBOCAN 2018,
cervical cancer ranks 4th in terms of the mortality
rates and incidence of all cancers in women. Every
year, cervical cancer causes death in 260,000 women
and nearly 85% of these deaths occur in developing
countries. In last decade, there is a significance
progress in cancer therapy. Unfortunately, with
advances in cancer treatment, there has also been
an increase in the cost of cancer treatment. The
high cost of cancer treatment has led to an increase
in medical bankruptcy. In addition, cancer patients
have twice the risk of experiencing bankruptcy
than people who do not have cancer.1-3
Therefore, it is necessary to have therapeutic
innovations that are expected to reduce the
cost of cervical cancer therapy. One therapeutic
innovation that is currently being intensively
carried out is herbal medicine. Herbal medicines
are believed to be more natural and therefore do
not have significant side effects and tend not to
cause dependence. Some researchers have found
that some plant extracts have anti-cancer properties
that can be an alternative treatment for cancer, such
as some plants of the genus Ruellia, such as Ruellia
tuberosa and Ruellia squarrosa.4-7
In contrast, there is no previous researcher
that reported the anticancer activity of Ruellia
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brittoniana flower. This fact prompted us to explore
anticancer activity of R. brittoniana against cervical
HeLa cells. In extraction method, the use of solvents
that have a variety of polarity should be done to
ensure that various compounds with different
polarity can be extracted properly. Therefore, in this
work, we conducted extraction of R. brittoniana
flower in polar solvent of ethanol, semipolar solvent
of ethyl acetate, and non-polar solvent of n-hexane,
respectively.8,9

METHODS
Extraction of Ruellia brittoniana flowers
R. brittoniana flowers were dried and ground to give
a powder. The powder then macerated gradually
three times with n-hexane, ethyl acetate, and ethanol
solvent. Maceration was done by soaking the powder
of R. brittonianaf lowers in 500 mL of solvent for
24 hours and then filtrated. Filtrate were collected,
whereas the solid is used for further maceration.
Collected extract was then dried by vacuum rotary
evaporator to produce crude extract of R. brittoniana
flower.10

MTT method
Anticancer activity of the extracts of R. brittoniana
flowers were evaluated by the MTT method. R.
brittoniana flowers extracts were dissolved in
Dimethyl Sulfoxide (DMSO) and then added to HeLa
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Anticancer activity evaluation of ethyl acetate extract of R. brittoniana
flowers on HeLa cervical cancer cells are presented in Figure 3. The
graph in Figure 1 shows that the higher log concentration of ethyl acetat
extract of R. brittoniana flower, the higher percentage of inhibition on
HeLa cells. Percentage of inhibition increased from -7.0% until 67.9%
as concentration increases. The linear regression equation from the
graph is y = 39.346x - 17.72. Based on the calculation through linear
regression equation, the IC50 value of ethanol extract is 52.62 ppm.
Anticancer activity of n-hexane extract of R. brittoniana flowers on
HeLa cervical cancer cells are presented in Figure 4. The graph in
Figure 3 shows that percentage of inhibiton on HeLa cervical cancer
cell would be higher as the log concentration increases. The highest
percentage of inhibition is 68,9%, which is occurs in administration of
a maximum concentration of n-hexane extract at 200 ppm. The linear
regression equation from the graph is y = 35.727x- 24.678. Based on
the calculation through the linear regression equation, the IC50 value of
ethanol extract is 123.09 ppm.

cervical cancer cell. After that, sampels were incubated in CO2 incubator
for 24 hours. MTT reagent with concentration 5 mg / mL in phosphatebuffered saline were added to samples and re-incubated during 4 hours.
Subsequently, the DMSO solution was added to dissolve bluish purple
deposits in the samples. In the final step, the absorbance of the solution
was measured using an ELISA Reader.11
The absorbance of the solution was then calculated the rate of
inhibition using formula:11

Absorbance of control group = Absorbance from HeLa cervical cancer
cells and complete medium
Absorbance of treatment group = Absorbance from HeLa cervical
cancer cells and extract of R. brittonianaflower

Statistical analysis

Among three extracts of R. brittoniana flowers, ethyl acetate extract has
the smallest IC50 value. This suggesting that ethyl acetate extract has the
strongest anticancer activity against HeLa cells compared to etanol and
hexane extracts. Meanwhile, n-hexane extract has the largest IC50 value,
which indicating that n-hexane extract has lowest ability to inhibit a
growth of HeLa cells. In this study, cisplatin as a positive control, has an
IC50 value of 1.78 ppm. Compared to extracts of R. brittoniana flowers,
cisplatin has a smaller IC50 value, this shows that the three extracts of
R. brittoniana have a weaker ability to inhibit the growth of HeLa cells
compared to cisplatin.

The IC50 value obtained in this research was obtained from linear
regression analysis in the Microsoft Excel Program.

RESULTS
Extraction samples of Ruelliabrittoniana flowers
In this study, the extraction process was produced three extracts, i.e.
ethanol extracts, ethyl acetate extracts, and n-hexane extracts of R.
brittoniana flower.

MTT method

DISCUSSION

Percentage of Inhibition

The results of the cytotoxic activity test of ethanol extract of R. brittoniana
flowers on HeLa cervical cancer cells are presented in Figure 1. The
graph in Figure 1 shows that there is a positive relationship between
the log concentration of ethanol extract and percentage of inhibition on
HeLa cervical cancer cell, it means that the higher log concentration,
the higher percentage of inhibition on HeLa cells (Figure 2). Therefore,
the largest percentage of inhibition, ie 67.8%, occurs in administration
of a maximum ethanol extract concentration of 200 ppm. The linear
regression equation from the graph is y = 42.148x-37.099. The antilog
value of the x coefficient is proportional to the IC50 value, which is the
concentration needed to inhibit 50% growth of HeLa cervical cancer
cells. Based on the calculation of the linear regression equation, the IC50
value of ethanol extract was 116.55 ppm.

Exctraction
In this study, the extraction process of R. brittoniana flowers is carried
out in a variety of solvents, from n-hexane with low polarity solvent of
n-hexane and semi-polar solvent of ethyl acetate to high polarity solvent
of ethanol, which is required to ensure that phytochemical compound
with various polarity can be extracted well in suitable solvents. Polar
solvent such as ethanol can extract well alkaloids, saponins, flavonoids,
and polyphenol. While semi-polar solvent such as ethyl acetate can
be used to extract alkaloids, flavonoids, and triterpenoids. Nonpolar solvent such as n-hexane can extract well lipophilic chemical
compounds, such as triterpenoids and alkaloids.8,9

Cytotoxicity Effect of Ethanol Extract
of R. brittoniana on HeLa Cervical
Cancer Cells
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Figure 1: Relationship between log concentration and percentage of inhibition
of ethanol extract of R. brittoniana on HeLa cervical cancer cells
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Percentage of Inhibition

Figure 2: Ruelliabrittonianaflowers14.

Cytotoxicity Effect of Ethyl Acetate
Extract of R. brittoniana on HeLa
Cervical Cancer Cells
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Figure 3: Relationship between log concentration and percentage of inhibition of
ethyl acetate extract of R. brittoniana on HeLa cervical cancer cells.

Cytotoxicity Effect of N-hexane Extract
of R. brittoniana Flowers on HeLa
Cervical Cancer Cell
100.0
y = 35.727x - 24.678
R² = 0.9219

50.0
0.0
-50.0

0

0.5

1

1.5

2

2.5

Log Concentration

Figure 4: Relationship between log concentration and percentage of inhibition of
n-hexane extract of R. brittoniana on HeLa Cervical cancer cells.
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MTT method

CONCLUSION

The principle of MTT method is the reduction of the yellow salt
tetrazolium MTT (3- (4,5-dimethyltiazol-2il) -2,5-diphenitltetrazolium
bromide) by the reductase system in respiration chain in the
mithocondria of living cell which will form purple water-insoluble
formazan crystals. The addition of DMSO will dissolve the purple
crystal which is then absorbed through the ELISA reader. The intensity
of the resulting purple color illustrates the large number of living cells.
If the intensity of the purple color is higher, the more number of living
cells.11

Ethanol, ethyl acetate, and n-hexane extracts of R. brittoniana flowers
have a potential to be developed as natural anti-cervical cancer agent.
Further studies are needed to evaluate the anticancer effects by R.
brittoniana flower on a molecular basis.

Based on the graphs in Figures 1,2 and 3, it can be observed that there
is a positive correlation between percent inhibition of HeLa cervical
cancer cell activity with log concentration of R. brittoniana flower
extract, ie the higher concentration of R. brittoniana flower extract
given, the higher the percent inhibition of cervical cancer cells HeLa.
Besides being able to see the relationship between percent inhibition and
extract concentration, linear equation can be obtained from graph that
will be used in calculating IC50 values. IC50 value is the concentration of
the extract needed to inhibit 50% of HeLa cervical cancer cell activity.
Based on calculations, IC50 values for ethanol extract, ethyl acetate
extract and n-hexane extract are 116.55 ppm, 52.62 ppm, and 123.09
ppm, respectively. Meanwhile, IC50 value for cisplatin as positive control
is 1.78 ppm.11
Atjanasuppat et al classified the anticancer activity of a compound
based on IC50 values. Compound with an IC50 value <20 ppm is
classified as compound with strong anticancer activity, compound with
an IC50 value >20-100 ppm is a compound with moderate anticancer
activity, compound with IC50 value >100-1000 is classified as compound
with weak anticancer activity, and compound with IC50 value >1000 is
a compound that inactive as anticancer. Based on the classification,
ethanol and n-hexane exctract of R. brittoniana flower which have an
IC50value >100 ppm are classified as compounds with weak anticancer
activity. Meanwhile, ethyl acetate extract of R. brittoniana flower which
has an IC50 value in range of >20-100 ppm is classified as compound
with moderate anticancer activity. Cisplatin as positive control
classified as compound with strong anticancer activity. The comparison
between three extracts of R. brittoniana, extract of R. brittoniana
flowers that have the strongest anticancer activity is ethyl acetate extract
and extract of R. brittoniana flowers that have the weakest anticancer
activity is n-hexane extract. The difference in IC50 values of the three
R. brittoniana flowers extracts is influenced by the various polarity of
the solvent in the extraction process which affects the phytochemical
content of each extract. Different phytochemical content will affect the
results of different cytotoxic activities.8,9,12
No previous studies have been found that report the anticancer activity
of R. brittoniana flowers on cancer cell lines. However, there are
some previous studies that report the cytotoxicity of other species in
the genus Ruellia against cancer cells, such as Ruellia tuberosa. Based
on studies by Afzal et al, methanol extracts of Ruellia tuberosa have
cytotoxic properties with IC50 values of 3.5 and 1.9 ppm on H460 and
MDAMB231 cancer cells, respectively. Studies by Samy MN et al.
reported that phytochemical compound of cirsimarin and cirsimaritin
in Ruellia tuberosa show in vitro cytotoxic activity against KB cell line
at doses of 30.05 and 17.91 μg / ml.6,7,13,14
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ABBREVIATIONS
DMSO: Dimethyl Sulfoxide; HeLa: Henrietta Lack; IC50: Inhibition
Concentration 50%; %: Percentage; MTT:(3-(4,5-Dimethylthiazol-2-yl)2,5-Diphenyltetrazolium Bromide); R. brittoniana: Ruelliabrittoniana.
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GRAPHICAL ABSTRACT

SUMMARY
R. brittonianashows cytotoxicity activity against HeLa cells, with IC50 values for ethanol extract, ethyl acetate extract and
n-hexane were 116.55 ± 1.89 ppm, 52.62 ± 0.915 ppm, and 123.09 ± 6.866 ppm, respectively.
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