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Abstract 

Rapid increases in cancer and human death cases, as well as the fatal side effects of 

chemotherapy, have forced the seek new safer anti-cancer drugs. Therefore, the current study was 

conducted to study the effect of Graviola leaf extract on the proliferation of human breast cancer 

(MCF-7) cell lines. MCF-7 cells were cultured and a Neutral red uptake assay was done to estimate 

the effect of Graviola extract on MCF-7 cells' proliferation. Treatment with different concentrations 

of Graviola leaf extract inhibited the proliferation of MCF-7 cells in a concentration-dependent 

manner. Conclusion: Graviola leaf extract has a promising inhibitory effect against the proliferation 

of MCF-7 cells. 
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  .............................................................................................................................................................. 

 

1. Introduction 

Cancer is a large group of diseases with 

the common feature of uncontrolled growth of 

cells; these cells have the ability of invasion 

and spreading to other part and organs of the 

body. All cells are sensitive but epithelial cells 

are most likely to change (International 

Agency for Research on Cancer, 2018). 

Breast cancer is characterized by 

uncontrolled growth of abnormal cells in the 

milk producing glands of the breast or in the 

passages (ducts) that transport milk to the 

nipples (Roche, 2016) The American Cancer 

Society estimated nearly 270000 new cases and 

about 40000 deaths due to breast cancer in 

women in the United States in 2010 alone 

(Reuben et al., 2012). 

Commercially, there are many drugs used 

to treat cancer but unfortunately, almost all of 
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these drugs threaten human life with their side 

effects. The motivation for increased research 

interest in estimating the anticancer potential of 

natural extracts and their derivatives is driven 

by the fact that most natural products have less 

toxicity and higher safety compared to existing 

chemotherapy drugs used (Greenwell and 

Rahman, 2015). 

Nowadays more than 100 annonaceous 

Acetogenins are commonly used as a family of 

natural products with antitumor activities such 

as those derived from roots, leaves, barks, 

fruits and seeds of Graviola have been widely 

used in alternative medicine for many 

purposes. In the Peruvian Andes for example, 

the Graviola leaves are used to combat 

parasites and treat diabetes. In the Brazilian 

Amazon, the leaves used to treat liver problems 

and the leave-extracted oil believed to help 

with rheumatism, neuralgia and arthritis. In the 

Eastern Andes and Jamaica, the juice of 

Graviola was used to stop diarrhea, muscle 

relaxant and lower the intestinal acidity 

(Adeyemi et al., 2008; Pai et al., 2016; 

Zamudio-Cuevas et al., 2014). 

Graviola also exhibited anti-cancer 

properties against many cancer cell lines: 

prostate adenocarcinoma, lung carcinoma, 

pancreatic carcinoma, colon adenocarcinoma, 

liver cancer and human lymphoma cell lines by 

reducing cell viability and morphology changes 

leading to loss of mitochondrial membrane 

potential and cell cycle arrest especially at 

G0/G1 phase stimulated apoptosis (Torres et 

al., 2012; Pieme et al., 2014; Syed Najmuddin 

et al., 2016). However, the effect of Graviola 

on the viability of human breast cell lines 

(MCF-7) cell lines has not been well 

investigated; therefore, the current study was 

carried out to study the influence of Graviola 

leaf extract on MCF-7 cells proliferation. 

2. Materials and methods 

2.1Chemicals: 

2.1.1 Graviola crude extract 

Graviola leave crude extract was 

manufactured in USA for Superior lab Inc. 

(San Diego CA 92129) and purchased from 

Societe Francaise Egyptienne la Belle 

Company located at 22, Mahmoud Hassan 

Street, Heliopolis Square – Cairo – Egypt with 

serial number 850569006056. 

2.2 Cell lines 

 Epithelial-like Human Breast cancer 

(MCF-7) cell line derived from mammary 

gland of the female human breast tissue was 

purchased from the Research Park in Faculty of 

Agriculture-Cairo University, Giza Egypt. 

2.3 ethical considerations 

All experimentations conducted in the 

current study were approved by the 

Institutional Animal Care and Use Committee 

at the Faculty of Science, Cairo University 

(CUIACUC) Egypt with the approval number 

(CUIFC\28\18).   

2.4 Estimation of cell viability using Neutral 

red uptake assay 

Neutral red uptake assay was done in the 

Cell culture lab, CURP, Faculty of agriculture, 
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Cairo University according to the protocol 

described by Repetto and his colleagues, 

(2008). 

2.4.1 Cells seeding  

1. MCF-7 cells incubated in the medium 

were decanted and rinse by gentle agitation 

in PBS-without Ca
2+

 and Mg
2+

 at 37
0 

C to 

removes any remaining serum that might 

inhibit the action of the trypsin. 

2. Added 2 ml of trypsin–EDTA solution at 

37
0 

C to the monolayer then agitated 

gently, to remove excess trypsin–EDTA 

solution and incubated the cells at 37
0 

C 

for 2–5 min. 

3. The flask was lightly pressed to separate 

the cells and complete culture medium was 

added. Gently crush to ensure that a single-

cell suspension is obtained.  

4. Cultured MCF-7 cells were counted using 

a hemocytometer to ensure that cells' 

viability is ≥ 95 %. 

5. The cells were diluted with complete 

medium to prepare a uniform cell 

suspension of an adequate cell density.  

6. 200 µl of the cell suspension dispensed 

into the wells of the plate and incubated 

overnight at 37° C under 5% CO2. 

2.4.2 Cells treatment 

1. Correct cells' growth was checked using a 

phase Contrast Inverted microscope. 

2. The culture medium was decanted from the 

plates.  

3. A 200 µl of treatment medium without 

chemicals was added to the wells of 

columns 1, 2 and 12 and representing 

negative control.  

4. Added 200 µl of treatment medium 

containing an equivalent amount of solvent 

to the column 3 representing positive 

control. 

5. A 200 ml of the treatment media containing 

Graviola crude extract dissolved in DMSO 

in increasing concentrations (20, 40, 80 

and 120 µg/ml) to the wells of columns 

C4–C11 representing Graviola treatment. 

Each concentration was conducted in four 

replicates. 

6.  Incubated the plate for 24 h at 37° C under 

5% CO2. 

2.4.3 Neutral red uptake  

1. The treatment medium containing the 

Graviola extract was removed from the 

cultured cells. 

2. A 100 µl of neutral red was added to each 

well of the plate and incubated for 2 h. at 

at 37° C under 5% CO2 to allow the uptake 

of neutral red. 

3. After incubation, the cells were washed with 

150 µl PBS per well by covering or 

immersing the plate in PBS and removing 

the washing solution by gentle tapping. 

4. A 150 µl neutral red de-stain solution was 

added per well and shacked in the shaker for 

at least 10 min until the neutral red has 

extracted from the cells and has formed a 

homogeneous solution. 

5. Cells were imaged and analyzed. 

 

http://rrgg.journals.ekb.eg/


http://rrgg.journals.ekb.eg/Mohammed et al., 2019                                                                             

 

4 
 

3. Results 

3.1 Cells' viability 

As shown in Fig. 1 the proliferation of 

Human breast cancer (MCF-7) cells was 

severely inhibited after treatment with Graviola 

different concentrations (20, 40, 80 or 120 

µg/ml) in a concentration dependent manner as 

the number of viable MCF-7 cells decreased 

with increasing Graviola concentration 

compared with cells treated with culture 

medium only (negative control). On the other 

hand, the proliferation of MCF-7 cells treated 

with culture medium containing DMSO 

(positive control) was unchanged and remained 

in the negative control level. 

 

4. Discussion 

With high increases in the incidence of 

cancer, more than 7 million people will die in 

2020 from cancer globally and the number of 

new cases will increase from 10 to 15 million, 

becoming a major problem threatens human 

life (Aghabarari et al., 2005; Poorkiani et al., 

2010). 
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There are several types of cancer treatment 

including surgery, radiation and chemotherapy. 

Despite the availability of many 

chemotherapeutic drugs, they cause many 

disorders and toxicity to normal human cells 

such as neurotoxicity, hepatotoxicity, 

cardiotoxicity, etc., that threatens human life. 

Therefore, there is a recent trend in the search 

for new anti-cancer drugs that have no or less 

toxic effects (Elad et al., 2010; Greenwell and 

Rahman, 2015). 

Many natural extracts and their derivatives 

have shown promising anti-cancer efficacy 

against many cancers including breast, lung, 

prostate, liver etc. without any effect on normal 

cells either in vitro or in vivo (Ioannis et al., 

2015). Therefore, this study was conducted to 

study the effect of Graviola crude extract on 

human breast cancer (MF-7) cell proliferation. 

Results of current study explored the ant-

proliferative effect of Graviola crude extract, 

which was manifested by the concentration 

dependent decreases observed in the number of 

viable MCF-7 cells treated with Graviola 

different concentrations in consistence with 

previous studies that showed that Graviola 

extract inhibited the proliferation of various 

cancer cell lines including leukemia, skin, 

colon and lung cancer cells (Ezirim et al., 

2013; Moghadamtousi et al., 2014). 

The exact mechanism of the anti-

proliferative effect of Graviola leaf extract has 

not been determined. However, the extract of 

Graviola leaf has been shown to induce cell 

cycle arrest at G1 phase and apoptosis through 

different pathways including mitochondrial-

mediated pathway in colon and lung cancer and 

activating caspase 3 pathway in myelogenous 

leukemia K562 cell (Ezirim et al., 2013; 

Moghadamtousi et al., 2014). 

In conclusion: Graviola leaf extract has 

shown promising cytotoxic activity against 

human breast MCF-7 cells as manifested by the 

observed concentration dependent inhibition of 

MCF-7 cells' proliferation. 
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