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Abstract

Cancer is a major cause of mortality and morbidity globally and overall survival rate is
still low despite advances in surgery, radiotherapy, and chemotherapy. Plants have
played a significant role in the treatment of cancer and infectious diseases for a very long
time. Annona muricata has been widely used in the treatment of cancer and diseases in
many countries. This study was designed to evaluate the cytotoxic effects of Annona
muricata ethanolic extracts on (MAD_MB_231) human breast cancer cell lines and lung
cancer cell line (A549). Various concentrations of ethanolic extracts (50, 100,150 and
200 pg/mL) were prepared with ethanolic solvents and used to treat cell lines after 24 h.
exposure by MTT assay. The results showed the effect of extract after 24- hour treatment
is a dose dependent and has the most effective anticancer activity on the lung cells line
with IC50 Values of The ICso was 134.6 mg/ml for breast cancer cell lines and The 1Csg
was (124.6) mg/ml for lung cancer cell line. the current study showed the highly effective
action of the ethanolic crude leaves extract of Annona muricata and can be used in the
management and treatment of cancer.
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Introduction

Cancer remains a significant health threat and leading cause of death globally, with the
International Agency for Research on Cancer reporting 14.1 and 8.2 million new cases and deaths in
2012 and expecting 21.7 and 13 million® In the USA alone, 1735350 new cases are expected, with
609640 deaths?. Early tumor prognosis has improved, but therapies' limited efficacy and toxicity
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cause significant co-morbidities in advanced patients. Synthetic compounds for molecular targeted
therapies have been developed, but resistance has limited their utility®. Over the past several decades,
identification of plant-based drugs has significantly contributed to anticancer drug discoveries and
has resulted in one-third of anticancer drugs approved by the United States Food and Drug
Administration (USFDA)* historically, e.g., paclitaxel, camptothecin, vincristine and their analogs.
Given this history, it is critical to continue to explore and identify new medicinal plants and to
determine their potential as a source of new drugs®. Annona muricata (Graviola) has extensive
traditional use, and considerable evidence has been developed that it may be useful therapeutic
agents in the battle against certain cancers®. Graviola belongs to the Annonacin family, Annona
genus and muricata species. The Annonacin family includes about 130 genera and 2300 species.
Graviola is a fruit tree with many uses in traditional and Biological and chemical characterization
studies indicate that amentaceous acerogenins are the main ingredients of Graviola’. Nowadays more
than 100 amentaceous acetogenins that are generally characterized as a family of natural products
with antitumor activities, from roots, leaves, barks, fruits, and seeds of Graviola have been widely
used in alternative medicine for many purposes®. Other reports have demonstrated that Graviola has
several biological activities such as antifungal, anti-bacterial, anti-malarial and antioxidant.
Furthermore, it has been shown to have anti-cancer properties on multi-drug resistant cancer cell
lines®. Studies reported that Graviola has been found to selectively inhibit growth against various
cancer cells, including lung carcinoma, breast solid tumor lines, prostate adenocarcinoma, pancreatic
carcinoma, colon adenocarcinoma cell lines, liver cancer cell lines, human lymphoma cell lines, and
multi-drug resistant human breast adenocarcinoma?®. Due to the activity of phytochemicals including
flavonoids, isoquinoline alkaloids, and annonaceous acetogenins (ACGs). These compounds have
been tested against various cancer cell lines and have antioxidant activities*. The fruit pulp contains
37 volatile chemicals and 80 essential oils, with the analysis of these volatiles promising due to their
bioactivity?. Acetogenins (AGEs) found in the A.muricata plant have radical scavenging activity
against DPPH and ABTS radicals. Anti-inflammatory activity is an emerging field of research for
intervention targets in various diseases, including asthma, arthritis, Crohn's disease, Alzheimer's
disease, cardiovascular disease, diabetes, high blood pressure, and cancers®®!4. Natural compounds
in dietary supplements and herbal remedies have been used to minimize pain and inflammation, with
some working mechanistically by inhibiting inflammatory signaling pathways. For reason mentined
above this study was desinged to explore the cytotoxic effect of graviolla ethanolic extract against
human breast cancer cell line and lung cancer cell line.

Materials and Methods

Preparation of graviolla extract

The samples were collected from the local market. Briefly, (20g) leaves were extracted with
ethanol (100 mL) in a shaking incubator at 25°C for 72 h. The extracts were filtered with Whatman’s
No. 1 filter paper and re-extracted three times. The filtrate was concentrated under reduced pressure
by using Rotary evaporator. After measuring the weight of dry extracts, stock solution of 200 mg
/ml prepared. The extracts used for evaluation were sterilized by filtration with 0.20 mm membrane
and kept at —80 C in the dark till used for further analysis.

Studying antitumor activity

The anticancer efficacy of methanolic extract from graviolla against MCF7 cell line normal
hepatic human cell line WRL 68 was evaluated. The colorimetric cell viability MTT assay was used
as described by *. At first, 200 pL/well of cells (106 cell/ mL) were cultured in 96-well tissue culture
plate. Then, Different concentrations of graviolla extract test solution were prepared to evaluate
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cytotoxic effect against two examined cell line (200,150,100, 50, 25, 12.5 pg/ mL) in water. After
that, 100 pL of various concentrations was added to each well and incubated at 37 °C for 24h, 28h.
After the incubation, 10uL of MTT solution (5 mg/ mL) was added to each well and incubated at 37
°C for 4 h. Finally, 50 uL of DMSO (dimethyl sulfoxide) was added to each well and incubated for
10 min. L20B and MCF7 cells were cultured in complete medium without graviolla extract solution
as a control. The absorbance was measured for each well at 620 nm using an ELISA reader. Only
viable cells were able to take the stain while the dead cells were not. The live cells, percentage of
viability and inhibition ratio were calculated according to the formula G1% of graviolla Extracts®.

Statistical analysis

The experiments were performed in triplicate and all data are expressed as means. + standard
deviation. The values were analyzed by one-way ANOVA using prism pad graph version 16.0
software and individual comparisons were obtained by Tukey’s method. P value < 0.05 was
considered statistically significant.

Results and Discussions

Cytotoxic effect of Graviolla Ethanoic extract

The present study, breast cancer cell line (MAD_MB_231) was used to determine the cytotoxic
activity of graviolla extract at various concentrations (50, 100,150 and 200 pg/mL). The effect was a
dose dependent, and the 200 mg/ml showed the highest activity (74.0 £ 1.9) The ICso was 134.6 mg/ml
presented in table 1 and fig.1

Table 1: Cytotoxic effect of Annona muricata on (MAD _MB_231) cell lines

Graviolla extract concentration
(ng/ml) MCF7 (Mean + SEM)
125 12.0+43
25 25.0+2.8
50 33.0+£35
100 53.0+£30
150 63.0+£2.2
200 740x£19
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Figure 1: Cytotoxic effect of Annona muricata on (MAD_MB_231) cell lines

The cytotoxic activity of Graviola extract on lung cancer cell lines (A549) was
investigated and results showed that the effect was a dose dependent, and the highest

activity was recorded at (200 mg/ml), The ICso was (124.6) mg/ml as shown in table 2
and fig.2

Table 2. Cytotoxic effect of Annona muricata on (A549) cell line

Graviolla extract MCF7 (Mean +
concentration (ug/ml) SEM)
125 10.0x23
25 22.0+£18
50 31.0+15
100 42.0+£3.0
150 53.0£2.0
200 66.0 £ 3.8
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Figure 2. Cytotoxic effect of Annona muricata on (A549) cell line

Cytotoxicity test is a qualitative and quantitative test to determine cell death. The MTT
assay is a method used to see cytotoxic effects extracts on cancer cells. The principle of the
MTT assay is a spectroscopic method and is by determining the absorbance value of
formazan®®. MTT will be absorbed into the cell and entered the system of cell respiration in
mitochondria. The action of the enzyme active mitochondria in cells is to metabolize
tetrazolium salts, resulting in termination of tetrazolium ring by dehydrogenase enzymes
which lead to tetrazolium formazan being transformed into water-insoluble but soluble in
SDS 10%. Formazan formed is colored purple and is proportionate to the number of living
cells. Cells that die dissolve in water and remain yellow because the mitochondria of cells
that die are not respirational, hence tetrazolium ring is disconnected so it cannot reduce MTT
reagent to formazan and the color remains yellow'’.

Several studies examining the anticancerous properties in A. muricata extracts have
observed the induction of apoptosis. According to the available data, there are about six
extract types about solvent extraction of A. muricata parts, including water ethanol,
methanol, ethyl acetate, chloroform, and n-hexane extracts. Leaf extracts of A. muricata
induce apoptosis in breast MDA-MB-468 cancer cells through caspase-3 activation®*°,
Studies concluded that apoptosis has been receiving great attention as a major mechanism
of cell death in normal as well as tumor cells. However, the programmed cell death might
be interrupted due to defective signaling pathway nonetheless in tumor cells with higher rate
of mutation. Defective apoptosis has been reflected in the form of cell resistance to apoptotic
inducing agents and, consequently, treatment failure. Annonaceous acetogenins, from
Annona muricata were found to be promising new anti-tumor and anticancer agents in
numerous in vitro studies. These acetogenins are demonstrated to be selective for cancer
cells, having potent antiproliferative and toxic outcomes in these cells®?l, Specific
acetogenins in extracts of Annona muricata have been reported to be selectively toxic in
vitro to certain types of tumor cells including lung carcinoma cell lines; human breast solid
tumor lines; prostate adenocarcinoma; pancreatic carcinoma cell lines; colon
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adenocarcinoma cell lines; mammary adenocarcinoma cell lines; liver cancer cell lines;
human lymphoma cell lines; and multi-drug resistant human breast adenocarcinoma?23,

Conclusion

The study reveals the cytotoxic potential of Annona muricata ethanolic extracts against human
breast and lung cancer cell lines. The extract's dose-dependent anticancer activity suggests it could
be a valuable source of anticancer compounds. The extract's induction of apoptosis in cancer cells
supports its therapeutic potential. The research supports the use of traditional medicinal plants in
modern cancer treatment and could lead to the development of novel anticancer drugs.
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