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Abstract

The frequency of breast cancer tends to increase. Malondialdehyde (MDA) is a marker of oxidative stress as an end product from the
chain reaction of lipid peroxidation. The use of traditional medicine soursopleaf (Annona muricata L.) has been reported for a long time
because of its bioactivity as an antioxidant. This study analyzes the relationship between MDA levels and glutathione enzymes in MCF-7
cells given the methanol extract of soursop leaves. The methanol extract of soursop leaves was carried out by infusion method. The
methanol extract of soursop leaves was given to cancer cells at several doses with an incubation of 24 hours. The cytotoxic test was
carried out using the MTT method. Measurement of MDA levels was carried out using the thiobarbituric acid reactive substance
(TBARS/TBA) reactivity test method. GSH measurements used the colorimetric method. The results showed that the ethanol extracts of
soursop leaves have cytotoxic activity in the MCF-7 breast cancer cell line with IC50 values of 23.96 ppm. Ethanol extract of soursop
leaves increased levels of MDA inhibition and GSH level. Soursop leaf extract could increase MDA inhibition GSH level in human breast
cancer cells MCF-7.
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INTRODUCTION

In 2018, there were 18 million new cancer cases; by
2040, it could be 29-37 million. New cases of breast
cancer reached 11.6% in 2018 (World Health
Organization, 2020). Boundouki et al. (2021) stated there
are more than 2 million new cases every year worldwide.

One of the triggers for breast cancer is oxidative
stress mechanisms (Sossa et al., 2013). Oxidation
reactions involving free radicals can damage the
surrounding normal cell membrane and damage the
composition of DNA to cause a mutation. Mutations or
damage to the composition of DNA can cause cancer.
Free radical oxidation of proteins, nucleic acids, and
lipids each produces carbonyl compounds, MDA
(malondialdehyde), and deoxyguanosine P (Shaw et al.,
2011).

The body needs antioxidants to combat free radicals.
Antioxidants are either obtained from outside the body
(food) or produced from within the body (Lobo et al.,
2010). Examples of endogenous antioxidants include
superoxide dismutase, glutathione (GSH), catalase, and
glutathione peroxidase (Rizzo et al., 2010). Glutathione
is an enzyme with various uses, including detoxification,
antioxidants, maintenance of thiol status, and modulation
of cell proliferation (Lushchak, 2012).

Breast cancer treatment approaches include surgery,
radiation  treatment, endocrine  treatment, and
chemotherapy (Anjum et al., 2017). However, most of
the mechanisms underlying treatment involve Reactive
Oxygen Species (ROS) production and result in
increased oxidative damage (de Sa Junior et al., 2017).
One way to reduce levels of ROS by providing
antioxidants. Natural antioxidants have been extensively
studied to fight breast cancer and tumor development as
chemopreventive agents (Grifian-Lison et al., 2021).

One of the traditional food sources that contain
glutathione as antioxidants are soursop (Annona
muricata L.). Soursop is a species of the Annonaceae
family, studied extensively for its therapeutic potential
(Gavamukulya et al., 2017). Soursop leaf extract
contains phenolic and flavonoid compounds that act as
antioxidants (Ovando-Dominguez et al., 2019). Several
studies have shown that soursop leaf extract is proven to
cure disease and breast cancer cell death (Rady et al.,
2018; Fertilita et al., 2020). However, there has been no
specific research on the effect of giving soursop leaf
extract on reducing oxidative stress in MCF-7 cell
cultures, so this needs to be done.

The present study aims to investigate the cytotoxic
effect and relationship between levels of MDA inhibition
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and glutathione enzymes in MCF-7 cells given the
ethanol extract of soursop leaves.

MATERIALS AND METHODS

Materials

The MCF-7 breast cancer cell lines were purchased from
ATCC (Manassas, VA, USA). Dulbecco’s minimum
essential medium (DMEM) (Gibco, New York, USA)
supplemented with 10% fetal bovine serum (Gibco, New
York, USA), with 5% of the antibiotic-antimycotic
(Corning, USA). Annona muricata L. powder extraction
was carried out using the infusion method. The MTT kit
was obtained from Abnova (Taiwan). The MDA and
GSH kit were obtained from Elabscience (USA).

Soursop leaf extraction

Soursop leaf extract was obtained by maceration. The
extraction was carried out at the YARSI University
Herbal Research Center. A total of 100 grams of soursop
leaves were blended into flour and then macerated in 250
ml of 70% ethanol for 24 hours. The sample was filtered,
and the filtrate was collected. The remaining sample was
added with 100 ml of 70% ethanol and macerated for 24
hours. Then, the sample was filtered again, and the
filtrate was collected. The second residual sample was
added to 100 ml of 70% ethanol. The filtrate was then
concentrated using a rotary evaporator to produce a thick
extract.

Cell culture

MCF-7 cells were routinely cultured in a tissue flask
containing DMEM with 10% FBS and 5% antibiotic-
antimycotic at 37°C in a humidified atmosphere with 5%
CO,. Cells from stock plates were suspended by
treatment with 0.25% trypsin, buffered with 0.2% EDTA
(pH 7.3), and counted using a hemocytometer to
determine the effects of soursop leaf extract on cell
proliferation. Cells were adjusted to a density of 1x10°
cells/well to the required plating medium volume
supplemented with 10% PBS and soursop leaf extract
dissolved in DMSO.

Cytotoxicity assay

The breast cancer cells were seeded into 96-well plates at
a density of 5,000 cells per well in triplicates and were
treated with 0, 10, 20, and 30 ppm concentrations of
soursop leaf extract for 48 h (according to the MTT

Cells and tissue sample:

protocol datasheet). DMSO (0.1%) was added to the
control wells followed by incubation at 37°C for 2 h after
addition of 20 mg/mL MTT (3-(4,5-dimethylthiazol-2-
yl)-2,5-diphenyltetrazolium bromide) to each well.
Absorbance was measured on optical density at 490 nm.
The ICso was developed by an inhibition curve of three
independent experiments.

Evaluation of MDA inhibition

MDA is the last marker of the lipid peroxidation
pathway. This assay is according to the repercussion of
MDA with thiobarbituric acid (TBA) that forms the
MDATBA adduct that can be quantified calorimetrically.
The sample was reacted with 200 uL of trichloroacetic
acid (TCA) 20% for deproteination. Then the cortex and
centrifuge at a speed of 5000 rpm for 10 minutes. The
supernatant formed was taken, and 400 pl of TBA 0.67%
reagent was added. Then the sample was vortexed and
incubated in a water heater at 96°C, 10 minutes to
produce pink color, then Ilift and cool at room
temperature. Then read the absorption at a wavelength of
532 nm.

Calculation of results

MMA AA,

(nmol/mgprot) — AA, XCXf = Cpr
Note:
AA; : ODsample - ODgiank
AA;  : ODstandard - ODglank
C : The concentration of standard, 10 nmol/mL
f : Dilution factor of sample before test
Cpr - Concentration of protein in sample, mgprot/mL

Evaluation of GSH level

The reduction of 5,5’-dithiobis (2-nitrobenzoic acid)
(DTNB) by GSH produced a yellow complex used to
indicate the level of thiol protein; the color intensity of
412 nm was proportional to the level of GSH.
Measurement of glutathione (GSH) levels by taking as
much as 0.5 ml of supernatant added 0.5 ml of DNTB
and 3 ml of phosphate buffer (0.2 M, pH 8). This reagent
reacts with the SH group to give a yellow complex. The
absorbance was read with a spectrophotometer at a
wavelength of 412 nm.

Reduced GSH content in cells and tissue (umol/gprot)

_ ODSample — ODBlank
"~ ODStandard — ODBlank

X Concentration of standard (40 umol/L)

X Dilution factor of sample before tested + Protein concentration of sample(gprot/L)
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Statistical analysis

Data were processed statistically using the Statistical
Program for Social Science (SPSS) software for
Windows version 20.0. Hypothesis testing to analyze
GSH levels used the Kruskal-Wallis test and analyzed
MDA levels using the one-way ANOVA test. The
Spearman nonparametric test used the correlation test
between the two variables.

RESULTS AND DISCUSSION

Cytotoxicity examination

Cytotoxic test results showed the percentage of living
cells is inversely proportional to the concentration
increases. The higher the concentration of the test
material, the lower the percent of the mean number of
living cells MCF-7 cells that life is getting a little
(Bahuguna et al., 2017). ICsq values of ethanol extract of
soursop leaf on MCF-7 cells were 23.96 + 0.006 ppm
(Figure 1).
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Figure 1. The cell inhibition of soursop leaf extract on MCF-7 cells.
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In this study, soursop leaf extract was used at
concentrations around 1Cso, namely 0, 10, 20, 30 ppm, to
determine the state of free radical production and
antioxidant levels. As shown in Figure 2, the percentage
of living cells is inversely related to the increase in
concentration. The higher the concentration of the test
material, the lower the percentage of the average number
of MCF-7 living cells.

Figure 2. Microscpic photo of MCF-7 cell culture treated with soursop
leaf extract (400x). (A) treatment with 0 ppm; (B) treatment with 10 ppm;
(C) treatment with 20 ppm; (D) treatment with 30 ppm.

Furthermore, Figure 3 showed that at the
concentration 0 ppm of soursop leaf extract the MDA
inhibition level was 0.57 nmol/mgprot while GSH level
was 721.05 pumol/gprot. The soursop leaf extract was
increased the MDA inhibition and GSH level. The
highest increase in MDA inhibition levels occurred when
the soursop leaf extract was given 30 ppm, namely 388.6
nmol/mgprot, while the highest increase in GSH
occurred when the soursop leaf extract was given 20
ppm, namely 1158.63 pumol/gprot.
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Figure 3. The growth rate of MDA inhibition and GSH level by administering soursop leaf extract to MCF-7 cell.
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Oxidative stress is a condition that reflects an
imbalance between ROS and antioxidant defenses.
Malondialdehyde (MDA) is a marker of oxidative stress
due to a chain reaction of lipid peroxidation. In this
study, MDA inhibition levels in MCF-7 increased
statistically significantly in the administration of soursop
leaf extract. This indicates that the soursop leaf extract
decreases free radical formation (Rady et al., 2018;
Muchtaromah et al., 2015). In MCF-7 cells, soursop leaf
extract can increase the MDA inhibition level, inhibit cell
proliferation, stimulate cell apoptosis, inhibit metastasis,
regulate the immune system, and reduce the
inflammation caused by cancer (Rachmani et al., 2013;
Syed Najmuddin et al., 2016).

Glutathione  (I-J-glutamyl-cysteinyl-glycine) is a
tripeptide consisting of glutamic acid, cysteine, and
glycine. This compound has a sulfhydryl/thiol group (-
SH) found in the amino acid cysteine. The sulfhydryl
group causes GSH to act as a strong electron donor
(nucleophile) in warding off free radicals. GSH can
decompose H2O; into H,O with the help of the enzyme
glutathione peroxidase. GSH can be synthesized in all
cells, especially tissues that are highly exposed to ROS
(Reactive Oxygen Species) (Wu et al., 2004). In this
study, GSH production levels in MCF-7 were increased
in the administration of soursop leaf extract. The
increased GSH levels was not statistically significant,
possibly due to the large number of other antioxidants
(glutathione peroxidase, SOD, and catalase) that play a
role in reducing free radicals. Increased MDA inhibition
levels are followed by decreased GSH levels. GSH has a
role as an antioxidant by directly reducing free radicals
or as a cofactor for antioxidant enzymes such as
glutathione peroxidase and glutathione transhydrogenase.
The main function of GSH is to detoxify drugs,
xenobiotics, or pesticides catalyzed by the GSH-S-
transferase enzyme. GSH also plays a role in maintaining
the thiol group (-SH) in essential proteins by reducing
disulfide bonds in proteins, which are catalyzed by the
enzyme thiol transferase (Wu et al., 2004). The
administration of soursop leaf extract with a
concentration of 20 ppm increased GSH production.
Soursop leaf extract treatment at a concentration of 10
ppm showed a decrease in GSH levels. This may be due
to other auto-oxidation when soursop leaf extract is
added to a buffer solution or cell culture medium at
physiological pH. The limitation of this research is that
this research uses soursop leaves for the manufacture of
extracts obtained from gardens that have not been
certified. ldeally, the soursop leaf material used as an
extract material comes from a certified soursop garden to
produce good phenol and flavonoid content.

CONCLUSIONS

Soursop leaf extract was able to increase MDA inhibition
and GSH level in human breast cancer cells MCF-7.

Further research on the antioxidant effect of soursop leaf
extract can be carried out using cancer cells other than
MCEF-7 cells.
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