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ABSTRACT

Typhonium flagelliforme plant is an Indonesian herbal plant known as rodent tuber. Rodent tuber superior mutants
have produced to increase the bioactive compound and more potential as anticancer than the mother plant. The purpose
of this study was to determine the anticancer activity of ethanol extract, ethyl acetate fraction, and water fraction from
the ethanol extract of rodent tuber superior mutant against MCF-7 breast cancer cells. Anticancer activity of ethanol
extract, ethyl acetate fraction, and water fraction was carried out using the PrestoBlue assay method with multilevel
concentration. The inhibitory concentration (ICso) values of ethanol extract, ethyl acetate fraction, and water fraction
were respectively obtained for 1.60, 1.09, and -572.14 pg mL™'. Based on the results of the ICsy value, the water
fraction does not have an anticancer activity or inhibits cancer cell proliferation of MCF-7. Rodent tuber superior
mutant extract was tested to normal cells CV1 has an ICsp value of -81.72 pg mL! from these results there was no
inhibition of growth of normal cells CV1. The cytotoxicity in ethyl acetate fraction is stronger than ethanol extract.
Thus, the ethyl acetate fraction can be developed as promising agents as an anticancer treatment.
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INTRODUCTION

Rodent tuber (Typhonium flagelliforme) is an Indonesian herbal plant belongs to Araceae family. This plant
has potential as an anticancer activity in which the raw material can be developed as anticancer drugs.
According to the previous studies, rodent tuber plants have been carried out through in vitro biotechnology
(somaclonal variation) in combination with gamma-ray irradiation to produce mutant plants. These mutant
plants have been detected to have genetic changes in the first generation (MV1).! The second-generation
(MV2) and third-generation (MV3) mutants have genetic changes through RAPD molecular markers
compared to their mother plant* and the fourth generation mutant clones (MV4) are selected to produce
stable mutants, namely, superior rodent tuber mutants.>*

The mutation results obtained by new superior mutant plants that have high anticancer active ingredients
compared to the mother plant.’> The superior mutant clone, which has high anticancer content, is superior
rodent tuber mutant.* GC-MS analysis showed that the leaf of MV4 mutant clones contained five types of
anticancer compounds whose quantity was higher than the mother plant.’> Anticancer bioactive compounds
in tubers are hexadecanoic acid ethyl ester, octadecanoic acid, squalene, eicosane, octacosane.* The five
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types of anticancer compounds on leaves such as hexadecanoic acid ethyl ester, hexadecanoic acid methyl
ester, squalene, eicosane and octacosane.’

Rodent tuber is useful in treating lung and breast cancer®, liver’, leukemia®, intestine, prostate gland, and
cervix’. The mutant plant of rodent tuber KB 6-1-3-4 and KB 6-9-5 were extracted with ethanol have high
activity to kill breast cancer cells.'” The rodent tuber mutant plant extract has been known to encourage
apoptosis in some cancer cells in vitro. Rodent tuber with ethanol fraction has been proven to be effective
in inhibiting the growth of T47D breast cancer cells''* and rodent tuber with DCM fraction can inhibit MCF-
7 breast cancer cells'?. Several studies of rodent tuber plants have been proved can inhibit cell proliferation
human T4-lymphoblastoid cancer®'* and NCI-H23 cell culture of non-small cell lung carcinoma.'*

Cancer cell death (cell apoptosis) can be induced with bioactive compounds produced by plants. According
to Sdiri et al."® stated that Cynomorium coccineum plant extract with ethanol fraction could inhibit
proliferation, invasion, migration, and colony formation in cancer cells. Curcuminoids compounds from
plants play an active role in various chronic diseases such as colon cancer, lung cancer, breast cancer.'®
Bioactive compounds produced by Euphorbia hirta can induce cell apoptosis in MCF-7 breast cancer cells
after 24 h.'” Walnut seed extract shows a strong antiproliferative effect on human liver HepG2 and Caco-2
colon cancer cells.'® Bioactive compounds resulting from ethyl acetate fraction from seaweed have high
anticancer activity against HCT-116 cells.”

The methodology of anticancer activity can be carried out by the antiproliferative test of extracts against
the growth of cancer cells using the clonogenic method.?® Antiproliferation test extract can also be
performed using the PrestoBlue assay method with stratified concentrations in Pipturus arborescens.*' The
potential of rodent tuber mutant plants to be used by cancer sufferers, it is necessary to prepare medicinal
raw materials from a superior mutant that are clinically tested. Therefore, it must be known that active
fraction acts as an anticancer and an optimal dose (effectively killing cancer cells but does not negatively
impact normal cells). The active fraction to identify compounds that act as anticancer. The initial step of
the research was carried out through the anticancer activity test method in a biological test contained in the
extract and the results of the partitioning of the superior mutant extract against breast cancer cells. This
study aims to determine the antiproliferation ability of ethanol extract, ethyl acetate, and water fractions
from the ethanol extract of rodent tuber superior mutant plants against MCF-7 breast cancer cells.

EXPERIMENITAL

Plant Material

Rodent tuber superior mutant has been irradiated by gamma-ray to produce in vitro mutagenesis and
obtained rodent tuber superior mutant plants. The rodent tuber superior mutants were collected from
Sianipar & Purnamaningsih's collection. The superior mutant was acclimatized and maintained at the
Indonesian Center for Agricultural Biotechnology and Genetic Resources Research and Development,
Ministry of Agriculture, Bogor, Indonesia. The rodent tuber superior mutant was harvested and dried to
extract all substances.

Preparation of Ethanolic Extract and the Fractions of Rodent Tuber Superior Mutant

The tubers were washed and dried at a constant temperature of 50°C. The tuber powder was macerated in
ethanol for two days at room temperature. The process was repeated three times. The extract was filtered
from the residue by filtration through Whatman No. 1 filter paper. The solvent was removed under reduced
pressure at 40°C using a rotary evaporator (Rotavapor® R-300, Buchi) until a thick paste extract is obtained.
The ethyl acetate and water-soluble fraction were yielded from the ethanol extract. The ethyl acetate soluble
fraction was filtered over Whatman No.1 paper as filtrate. The ethyl acetate soluble fraction was collected
then evaporated by a rotary evaporator at 60°C. Afterward, it was evaporated on the water bath at 60°C
until it became viscous. The water layer was freeze-dried to give a water fraction.

In vitro Anticancer Activity and Data Analysis

Anticancer activity against breast cancer cells (MCF-7) was performed by the PrestoBlue assay method.
MCEF-7 cells (breast cancer cells in humans) were obtained from ATCC (American Type Cell Cancer), a
collection from the Division of Biology Activities at the Central Laboratory of Padjajaran University,
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Indonesia. The media was used at Roswell Park Memorial Institute Medium (RPMI) liquid culture media.
Cisplatin was used as a positive control. Cell culture using 96 well plates. The cell used must reach a
confluent of at least 70%. The cell should be inserted into 96 well plates must have a final cell density of
17,000 cells / well. Cell culture that has entered into 96 well plates, then incubated for 24 hr at 37°C and
5% CO, gas. The cell cultures that had been incubated on 96 well plates, using micropipettes were
transferred 100 pL each of the treatment samples, ethanol extract, ethyl acetate, and water fractions and
cisplatin from the microtube into each well that contained cells. After all treatment samples were entered
into 96 well plates, then re-incubated for 24 hr. The cell viability measurement in each treatment sample, it
is necessary added "PrestoBlue ™ Cell Viability Reagent" (10 uL reagent for 90 uL media), then was added
100 pL of the mixture of the solution into each good microplate and then incubated for 1-2 hr until
noticeable changes in color (when entering live cells, PrestoBlue® reagents will be reduced from blue
resazurin compounds without intrinsic fluorescent values, to red and highly fluorescent resorufin
compounds. Conversion values are proportional to the number of cells that are metabolically active and
can, therefore, be measured quantitative, to measure absorbance, absorbance spectrum used for resazurin
and resorufin). Furthermore, absorbance was measured at a wavelength of 570/600 nm using a multimode
reader. The percentage of cell viability equals (absorbance of treated cells/absorbance of untreated cells) x
100%. The morphological features were captured using by microscope Invitrogen the EVOS XL Core
Imaging System.

RESULTS AND DISCUSSION
The ethanol extract, ethyl acetate, and water fraction in rodent tuber superior mutants were tested for
anticancer activity against MCF-7 breast cancer cells. ICso values of the sample are calculated based on the
regression equation of the percentage of cell viability versus the extract and fraction concentration. 1Cso
values of samples in ethanol extract and ethyl acetate fraction showed strong cytotoxic activity, as shown
in Fig.-1 and 2.
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Fig.-1: The Inhibition of Cell Viability of Rodent Tuber Mutant Plant in Ethanolic Extract on MCF-7 Cell
Line

v = _39.6In(x) + 71.548

ICse = 109 ug ml.™*

Cell vabiity (%)

1000 500 250 125 L] 31.25 15 625 - x.8

Concentration (g ml. ")

Fig.-2: The Inhibition of Cell Viability of Rodent Tuber Mutant Plant in Ethyl Acetate Fraction on MCF-7 Cell Line
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ICso values in ethanol extracts of rodent tuber superior mutant were 1.60 ug mL™!, whereas for the ICso
value in the ethyl acetate fraction was 1.09 ug mL'. In this study, the water fraction did not show any
anticancer activity against MCF-7 breast cancer cells, where ICs value was obtained for -572.14 pg mL!
(Fig.-3). Ethyl acetate fraction has better cytotoxic activity compared to ethanol extract and water fraction.
This is due to the possibility of compounds that are semi-polar, can dissolve more in ethyl acetate.?
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Fig.-3: The Inhibition of Cell Viability of Rodent Tuber Mutant Plant in Water Fraction on MCF-7 Cell Line

The cytotoxic activity of ethanolic extracts of rodent tuber superior mutant against normal cells or healthy
cells had an ICs value of -81.72 pg mL™" (Fig.-4). This indicates that the ethanolic extract of rodent tuber
superior mutant does not inhibit cell proliferation and does not have toxicity to normal cells. According to
the American National Cancer Institute, ICsy values are said to be very cytotoxic if <20 pg mL™!, cytotoxic
is strong if ICs is between 100-500 pg mL™".*?* The effect of death that occurs on MCF-7 cells is probably
caused by the content of secondary metabolites, the major compounds found in ethanol extracts of the
rodent tuber superior mutant through GC-MS analysis such as hexadecanoic acid and squalene.**
Hexadaconoic acid is a palmitic acid that has a cytotoxic effect on MOLT-4 leukemia cancer cells, where
the compound interacts with DNA topoisomerase I to induce apoptosis in vitro and shows antitumor activity
in vivo.'"%

The difference in the cytotoxic level of ethanol extract, ethyl acetate, and water fraction can be caused by
differences in the content and concentration of active compounds contained in the extract or fraction.'”?728
Bioactive compounds from various natural products can cause MCF-7 cell apotosis.>** Amurensin and
cosmosiin flavonoid bioactive compounds from Trigonella foenum graecum extract function to inhibit
MCF-7 cell proliferation®, ethyl acetate fraction Sargussum siliquosum has a high activity against
inhibition of MCF-7 cell growth."” According to Ishaqat et al.*? revealed that Elaeagus angustifolia extract
has antiproliferation activity against MCF-7 cells. The ethyl acetate fraction of Centaurea fenzlii inhibits
the growth of MCF-7 cancer cells.*
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Fig.-4: The Inhibition of Cell Viability of Rodent Tuber Superior Mutant Plant in Ethanolic Extract on CV1
Cell Line (Normal Cell)
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Several studies in vitro and in vivo showed the role of tumor inhibitors for squalene. A mechanism is
proposed for squalene tumor inhibitory activity based on the strong inhibitory activity known from the
catalytic activity of B-hydroxy-p-methylgutaryl CoA reductase in vivo, thereby reducing the availability of
farnesyl pyrophosphate for prenylation of oncogenes, which relocates oncogenes to cell membranes and is
necessary for transduction function cell signaling.** According to Warleta et al.> it has been reported that
squalene can protect the oxidative DNA damage activity in normal breast cells, in this case, the possibility
of squalene has potential as a compound for the prevention of human breast cancer. Squalene has been
shown to inhibit the carcinogenesis of various cancer cell lines, such as colon cancer, breast cancer.?%3"-3

Water Ethanolic Extract

Ethyl Acetate

500 pg mL™ 250 pg mL"! 125 pg mL"! 62.5 ug mlL"!

Fig.-5: The Effect of Ethyl Acetate and Water Fraction of Rodent Tuber Mutant Plant on the Morphology of
MCF-7 Cell. The Cells were incubated for 24 h in the different of concentrations 500, 250, 125, 62.5 pg mL™.
The magnification is 200x.

500 pg mL" 250 pg mL"! 125 pg mL"! 62.5 g mL"!

Ethanolic Extract

Fig.-6: The effect of ethanolic extract of rodent tuber mutant plant on the morphology of CV1 cell (normal cell). The
cells were incubated for 24 h in the different of concentrations 500, 250, 125, 62.5 pg mL"'. The magnification is
200x.

The morphology of MCF-7 cells in the ethyl acetate fraction shows anticancer activity against breast cancer
cell lines by inducing apoptosis, cells shrinking (Fig.-5). As seen in Fig.-6, the results showed that ethanol
extract in superior mutant taro mice against CV1 normal cell proliferation growth did not inhibit. Thus, the
ethanol extract of rodent tuber superior mutant not toxic to healthy cells. This proves that the ethyl acetate
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fraction of a superior mutant can be a potential anticancer agent by affecting cancer chemotherapy, which
can be very important for human health. This is a great opportunity for the pharmaceutical research area in
the development of effective drugs to overcome cancer problems.

CONCLUSION
The results of this study indicate that superior mutant extracts had ICso 1.60 ug mL™". ICso values the ethyl
acetate, and water fractions have 1.09 and -572.14 pg mL'. Based on the results of ICs values, the water
fraction does not inhibit cancer cell proliferation and does not cause the death of MCF-7 cancer cells. The
antiproliferation activity of cells in the ethyl acetate fraction was higher than the ethanol extract. The rodent
tuber superior mutant extract was tested to normal cells CV1 had an ICs value of -81.72 ug mL"'. Rodent
tuber superior mutant did not cause apoptosis in normal cell CV1 in vitro.
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