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Abstract   

Breast cancer is a lethal disease of females globally, generally, and in Iraq especially. Current 

cancer therapies are highly toxic and limited activity, leading to the search for effective and safe 

therapeutics. One of the safest treatments originates from herbs, and safer ones come from plants 

used in food. This study investigates the antitumor activity of parsley (Petroselinum sativum) crude 

extract consisting mainly of flavonoid compounds. Previously it exhibited a killing effect on 

several cancer cell line cultures. Furthermore, it has a high safety margin as humans and animals 

ingest it as part of the food chain. Methods, three continuous breast cancer cell lines of human 

origin were tested; CAL51, MCF7, and AMJ13, and one mouse mammary adenocarcinoma 

(AMN3) was used as an animal model. Normal breast epithelial cell line (HBL) was used to test 

the safety of the crude extract. Crystal violet cytotoxicity assay was applied to study the killing 

effect that the parsley extract may induce. Morphological changes were examined by crystal violet 

staining. Results: experimental work showed that the crude extract killed all cancer cell lines tested 

with the higher doses, but the mice-originated mammary adenocarcinoma AMN3 was more 

resistant. Moreover, parsley crude extract showed no cytotoxic effect on normal HBL cell lines. 

Cytological lesions are characterized by cell detachment and condensation of both cytoplasm and 

nucleus. Parsley crude extract diminishes cell viability and makes cytopathological alterations in 

breast cancer cells dependent on the concentrations used while sparing normal cells is encouraging 

results to move for more investigations. 
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Introduction 

Globally, malignant tumors are the 

second cause of death (1). It has a high 

incidence in Iraq because of many 

environmental factors related to years of 

conflicts (2). One of the highest incidence types 

of cancer in Iraqi females is breast cancer, with 

a noted increase in incidence by more than two 

folds in recent years (3). Herbal medicine is a 

useful source for cancer drug discovery and 

prevention; it contains phytochemicals, 

extremely active ingredients for contemporary 

medicine in drugs utilized in cancer therapy (4). 

Ethanolic extract of Petroselinum sativum 

showed strong antitumor activity against 

http://www.qu.edu.iq/journalvm/index.php/vm
mailto:ahmed.alshammari@iccmgr.org
https://orcid.org/0000-0002-2699-1514


Al-Qadisiyah Journal of Veterinary Medicine Sciences, Vol. 22, No.1 Supplement I, 2023  

Proceedings of the 7th (National) 2nd (International) Scientific Conference of the College of Veterinary 

Medicine, University of Al-Qadisiyah 

 

Al-Qadisiyah Journal of Veterinary Medicine Sciences 
(P-ISSN 1818-5746/ E-ISSN 2313-4429)  

www.qu.edu.iq/journalvm 

 

11 
 

oesophageal cancer Cell lines (5).For a long 

time, traditional remedies used plant extracts to 

cure different illnesses involving tumors (6). 

Experimental studies also revealed that plant 

crude extracts could act as an antiviral therapy 

(7), which were tested successfully in vitro to 

show antiviral activity against some RNA 

viruses (8). Parsley, with the scientific name 

Petroselinum sativum (P. sativum), is a part of 

the Umbelliferae family, which have 

antioxidant activity. It is further reported that 

parsley seed extracts induce death in human 

breast cancer cells MCF-7 (9). As parsley plant 

extracts possess multiple pharmacological 

properties, the present study investigated the 

killing induction in four breast adenocarcinoma 

cells due to parsley leaf extracts and studied its 

safety on normal breast tissue. 

 Materials and Methods 

Crude extract preparation. Leaves of P. 

sativum were collected locally in Baghdad, 

Iraq. National herbarium of Iraq botany 

directorate in Baghdad- Iraq identified the 

leaves under the scientific name Petroselinum 

sativum, belonging to the umbilifera family. 

The leaves of parsley were dried in an oven at 

40 ˚C, and after milling by an electric blender, 

the crushed leaves were sieved to an average 

particle of 105 mm and kept in a dry, dark glass 

container. The crushed parsley leaves were used 

to prepare the 70% ethanolic extract, following 

the protocol described earlier (10). Briefly, 100 

gm of dried parsley leaves powder was soaked 

in 100 ml of 70% ethanol on an electrical 

magnetic stirrer for 72h at room temperature. 

Then, the mixture was filtered twice; the first 

time, we used a five-layer gaze of medical 

grade; the Whatman NO. 1 filter under a 

vacuum was used in the second step. The 

solution was subjected to dehydration, and the 

solvent was evaporated at 40 º C in a convection 

oven in a glass Petri dish. 

Cell lines culture.  The Iraqi patient-derived 

human breast cancer cell line named AMJ13 

(11) and locally established AMN3 murine 

mammary adenocarcinoma cells were supplied 

with RPMI-1640 culture media (Elabscience, 

USA), and 10% fetal bovine serum (FBS) 

(Capricorn- Scientific, Germany), 100 units/ml 

pen-strep solution. Furthermore, estrogen-

progesterone positive breast cancer cells MCF-

7, triple-negative human breast cancer cell line 

CAL51 and human breast epithelial cell line 

(HBL) were growing in MEM medium 

(Elabscience, USA) with 10% fetal bovine 

serum (FBS) (Capricorn- Scientific, Germany), 

2.5 μg/ml amphotericin B and an antibiotic 

mixture of 100 units/m penicillin, and 100 

μg/ml streptomycin. The cells were allowed to 

grow as adherent confluent monolayers before 

subculturing and incubating at 37°C and 5% 

CO2 before trypsinization to detach the cells for 

the next experiment (11). Cell lines used in our 

study were evaluated regularly for mycoplasma. 

Cytotoxicity assay. A Crystal violet cell 

viability assay measured Parsley crude extract's 

(PCE) ability to induce cell death. The cells 

were seeded in a 96-microwell plate (Spl life 

science, South Korea) at 10000 cells/well and 

incubated overnight to achieve a 60-70% 

confluent monolayer. Cells were treated with 

parsley crude extract at 2-fold dilutions 

(1000µg, 500 µg, 250 µg, or 125µg/ml) in 

serum-free culture media with sex replication 

for each concentration. After 72h of exposure, 

cell viability was determined by eliminating the 

culture media, and the cells were stained by 

crystal violet (50 µl) (Elabscience, USA) and 

incubated for 20 minutes at 37°C; later, we used 

tap water to remove the excess stain. The optical 

density reads were measured at  492 nm (test 

wavelength) on a microplate reader (MBG, 

Germany). Cytotoxicity percentages were 

estimated with respect to vehicle-treated cells 

(11, 12). 
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Figure 1 illustrates the crystal violet cell viability assay methodology to determine the cell-

killing effect of parsley crude extract (PCE). 

 

Statistical analysis. The data are presented as 

tumor growth inhibition rate. Statistically 

significant differences at P < 0.05 were 

considered. One Way ANOVA analysis was 

done using GraphPad Prism 7.04 software 

(GraphPad Software, Inc. San Diego, 

California, USA. IC50 Analysis was done using  

the same software, choosing nonlinear 

regression, building equation:  Dose-Response -

- Special, X is log(concentration). "Absolute 

IC50, X is log(concentration)". 

(https://www.graphpad.com/guides/prism/lates

t/curve-fitting/reg_absolute_ic50.htm). 

Ethical Approval 

    There were neither humans involved in the 

study to obtain their consent nor animals 

involved in this study. This work is supported 

by the Iraqi center of cancer and medical 

genetics research (ICCMGR), Mustansiriyah 

University- Baghdad, Iraq.
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Results 

Cytotoxicity of Parsley crude extract.  

Measuring the killing effectiveness of parsley 

crud extract (PCE) was conducted in a panel of 

four breast cancer cell lines (CAL51, MCF7, 

AMN3, and AMJ13) and normal epithelial 

breast cells (HBL) (Figure 2). The results 

presented in Fig. 3 specified that parsley crude 

extract effectively reduced the viability of 

CAL51 breast cancer cells (with significant 

effects) at 1000 and 500 µg/ml. In addition, 

PCE had less effect on MCF7 cell growth as 

only 1000 µg/ml is effective (with significant 

effects) in inducing 50% cancer cell 

cytotoxicity (Fig. 3). Moreover, The PCE had a 

more significant therapeutic efficacy for 

AMJ13 cancer cells as all concentrations used 

were effective to induce more than 50% 

cytotoxicity (Fig. 3). While there was no 

considerable decline in cell viability in all 

concentration on AMN3 (Fig. 3). There is no 

significant cytotoxicity of the first three 

concentrations on HBL cells. It has cytotoxicity 

in higher 1000 ug/ml concentrations on the 

HBL breast normal cells (fig. 3).  

Safety of Parsley extract. 

The comparison between the IC50 values for 

Parsley extract in tested cancer and normal cells 

is illustrated in figure 4. The results show that 

cancer cells are more sensitive than normal 

cells, proving extract safety. Also, we can see 

that human cancer cells are more sensitive than 

mouse cancer cells. 

Morphological changes induced by Parsley 

crude extract in treated breast cancer cells. 

The treated and untreated cells were stained 

with crystal violet to facilitate cell examination. 

Most cytopathological changes that noticed at a 

concentration of 100ug/ml. Breast cancer cells 

showed similar lesions of cell detachment due 

to cell death, cytoplasmic shrinkage, and 

nuclear condensation. Cell debris can be noticed 

in all observed fields (Figure 5). HBL normal 

cells showed no significant lesions as observed 

under an inverted microscope. (Figure-5).   
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Figure 2, In vitro antitumor activity of Parsley crude extract. The therapeutic efficacy of parsley 

crud extract (PCE) was tested in a panel of four breast cancer cell lines (AMN3, CAL51, AMJ13, 

and MCF-7) and normal breast cells (HBL) 
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Figure 3: The killing effect of parsley crude extract in a pnel of four breast cancer cell lines 

comparing to epithelial normal breast tissue cell line (HBL). The results showed the highest 

cytotoxic effect at 1000 and 500 µg/ml in most concentrations assessed. The error bars represent 

the standard deviation. 
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Figure 4, compares the IC50 values for Parsley extract in tested cancer and normal cells. The 

results show that cancer cells are more sensitive than normal cells, which proves extract safety. 

Also, we can see that human cancer cells are more sensitive than mouse cancer cells 
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Figure-4, Morphological changes induced by Parsley crude extract in treated breast cancer cells. 

Treated cancer cells are characterized by cell detachment and nuclear and cytoplasmic 

condensations. In contrast, normal HBL cells showed no Signiant lesions or cell detachment 
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Discussion  

The current work aimed to investigate the 

ability of parsley crude extract to kill breast 

cancer cells with different genetic mutations 

and receptor statuses. The AMJ13 breast cancer 

cell line is derived from Iraqi patients who 

suffer from ductal carcinoma, and the cancer 

cells are estrogen-progesterone negative status 

and with functional BCA1 and BRCA2 genes. 

MCF-7 cells are estrogen-progesterone 

receptor-positive, while CAL51 is triple-

negative breast cancer cells. AMN3 mouse 

breast cancer cells are estrogen-progesterone 

receptor-positive. So this study covered all 

types of breast cancer regarding receptor 

status.Folklore medicines that utilize herbs are 

found to be used by 80% of the population 

globally, as reported by the World health 

organization (13). Medicinal plants possess 

novel phytochemicals that may treat several 

health issues (6). In order to show the important 

role of herbal and phytomedicine, the current 

investigation is designed to estimate the 

promising therapeutic effects of anticancer 

properties of Petroselinum sativum (P. sativum) 

crude extract against a panel of different types 

of breast cancer cell lines. These breast cancer 

cell lines cover the major types of breast cancer 

according to the hormonal receptors' status. 

CAL51 is a triple-negative breast cancer cell 

line, MCF-7 estrogen-progesterone positive 

breast cancer cell line, and AMJ13, which is 

Iraqi patient-derived breast cancer that is 

estrogen and progesterone negative cell line. 

The mouse mammary adenocarcinoma cells 

AMN3 are positive estrogen progesterone 

receptors. These cells are important for further 

in vivo studies in immunocompetent mice. The 

cytotoxic activity of the extract was evaluated 

by viability assay in normal human breast cells 

HBL. The results indicate that leaf P. sativum 

extract has a significant broad-spectrum 

antitumor inhibitory effect on the growth rate of 

breast cancer cells in vitro in certain 

concentrations. The results demonstrate that 

parsley leaf extract reduced the cell viability of 

AMJ13 cells more efficiently in higher 

concentrations. Parsley leaf extract has shown 

anti-breast cancer activity on MCF7 (14). Our 

results confirm earlier discoveries that the 

parsley extracts induce cell death in human 

breast cancer T47D cells (15) as a result of the 

cancerous cells' sensitivity towards the death 

flavonoids. Petroselinum sativum seed extracts 

were observed to have a cell death effect against 

human hepatocellular carcinoma cells (16). 

Moreover, there was encouraging anticancer 

efficiency of parsley seeds flavonoid (apigenin) 

against mice mammary adenocarcinoma (17). 

As described by (18), the proposed mechanism 

of action shows the presence of a compound 

named apiole, which has been isolated from 

Petroselinum sativum that induces an elevation 

in cell cycle regulators, for instance, some 

tumor suppressor proteins such as p53, 

p21/Cip1, and p27/Kip1 in treated cancer cells. 

Conclusions 

     Our results show that PCE significantly 

decreases cell number and induces breast cancer 

morphological lesions in increased 

concentrations of the extract. Normal cells are 

not affected, which proves safety. Additional 

molecular-level experiments are undertaken to 

interpret the cell death mechanisms of parsley 

crude extract on human breast cancer cells. 
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