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Introduction

Globally, cancer is responsible for 12.5% of all 
fatalities. The mortality rate attributed to cancer exceeds 
the combined mortality rate attributed to tuberculosis, 
ADIS, and malaria [1]. Abnormal cellular proliferation is 
the hallmark of cancer, a complicated multifactorial cell 
disease. The cellular accumulation of different genetic and 
epigenetic processes is necessary for the development and 
progression of cancer [2].

Cervical cancer, or CC, is a type of cancer that typically 
affects women in developing and impoverished nations. 
Untreated cases of CC cause an increase in morbidity and 
death among women. According to the epidemiology of 
CC, early detection at an early stage can help minimize the 
progression of the neoplastic disease, or the application 
of specific combat and operational risk factors of various 
variables connected with the formation/development of 
CC could help avoid being infected [3]. 

Cervical cancer is a predominant malignancy that 
mainly concerns women globally, with an annual 
incidence of around 500,000 new cases. It is classified as 
the second most prevalent illness, ranking behind breast 
cancer [4]. Since natural phenolic compounds are the main 
components of fruits and vegetables and are also necessary 
for a healthy diet, they have acquired a particularly crucial 
role in the prevention of cancer along with additional plant 
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extracts and therapeutic plants. Their findings regarding 
the inhibition of the proliferation of multiple cancer cell 
lines have also been intriguing and have the potential to 
be investigated further as anticancer medicines [5]. 

Thistle-like medicinal plant of the Asteraceae family 
is Cnicus benedictus L., also known as “blessed thistle.” 
It is the only species in the genus Cnicus. The plant is 
an annual that has leathery leaves. Cnicus Benedictus 
L. is generally found in the northern Iraqi cities. Cnicus 
Benedictus L has considerable antioxidant and anticancer 
effects and activates depending on geographic area and 
production process [6, 7, 8]. Several previous studies 
discovered that Cnicus Benedictus L antioxidant abilities 
are controlled by environmental factors such as growth 
duration and area [6, 9, 10].

Multiple studies exhibit that C. Benedictus L. has 
scavenging activity against free radicals and nitrites. These 
studies suggest that blessed thistle phenolic and flavonoid 
constituents may improve its overall effectiveness due 
to its antioxidant properties [11]. This study shows that 
blessed thistle anticancer abilities are mainly related to 
its phytochemical components, particularly flavonoids 
and glycosides [12]. Several studies were done to assess 
the anticancer abilities of Blessed Thistle. One of these 
studies investigated the ethanol-based extract derived from 
the plant of Cnicus Benedictus L. result outcomes show 
that the extract effectively eradicates AMN-3 mammary 
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adenocarcinoma cancer cells, with a cytotoxic pattern 
depending on each concentration and time [10, 13]. 

Several studies were conducted on the same subject 
as the present study; However, these findings were 
not included in the analysis of the Cnicus Benedictus 
leaves. The aim of the study was to determine the growth 
inhibition capacity of a methanolic extract of Cnicus 
Benedictus leaves on cervical cancer cell lines and human 
fibroblast cell lines.

Materials and Methods

Natural product characteristics
The leaves of (Cnicus Benedictus L.) were collected 

for the study from the highest mountain in the north of 
Iraq during the period between May and July, 2023. A 
specimen was retained in the herbarium of the Faculty of 
Sciences at the University of Baghdad for identification. 

By mashing the plant leaves into a fine powder, a 
concentrated alcoholic solution was acquired by engaging 
100 grams of the powder in 1000 ml of 70% methanol

Materials and reagents 
Thiazolyl blue tetrazolium bromide (MTT) 

( 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide stain) , Zinc-Hcl,  Alkaline reagent  were 
purchased from Sigma-Aldrich (USA). Roswell Park 
Media Institute (RPMI) 1640, penicillin/streptomycin, 
trypsin-EDTA and fetal bovine serum mycoplex (FBS) 
were obtained from tissue culture/ Iraqi Center for Cancer 
and Medical Genetics Research (ICCMGR). The methanol 
(MeOH) was used were of the highest purity (UK).

Analytical balance was used for weighed leaves of the 
plant. Sieve was used for separate fine particles from plant 
powder. Filter paper (whattman) was used for filtration 
process. 

During the soxhlet extraction process, the solution was 
heated using a heater mantle. For measuring and preparing 
the solutions, 100 mL volumetric flasks and conical flasks 
were utilized. Burettes, beakers, and pipettes were used 
in the standard titration process. Flavonoids, alkaloids, 
carbohydrates, phenolic compounds, tannins, terpenoids, 
coumarin, and lignin, were scrutinized employing several 
detector reagents [10].  

In vitro model system 
Cell culture

The human fibroblast and Hela cancer cell line were 
obtained (ICCMGR); the cells were cultured in 75 
cm2 tissue culture flasks. It is a regulated environment 
with a 37°C temperature and a humid atmosphere that 
contains 5% carbon dioxide. The RPMI-1640 medium 
was provided by Sigma Chemicals (UK) with 10% 
of bovine calf serum (FBS), the media also contained 
(100 g/mL of streptomycin and 100 U/mL) 1% of 
penicillin-streptomycin complex [14]. And the protocols 
of this work were approved by ethics committee of 
scientific committee of ICCMGR.

Design and outcome of experiment 
Anti-proliferation assay (MTT) 

4-2- (5-bromo-1H-indol -2-carbonyl ) -N-(4-
methoxyphenyl) hydrazine-1-carbothioamide was serially 
diluted and applied to the cells for twenty-four hours, 
followed by 3-(4, 5-dimethylthiazol-2-yl) and so on.2-
Phosphate Buffer Saline (PBS) was used to generate a 5 
mg/ml solution of MTT (diphenyltetrazolium bromide 
salt). Following the plate’s incubation, ELIZA measured 
the absorbance at 550 nanometers [8].

Assessment of growth inhibition
Cells were grown on 96-well microtiter plates for 

the investigation. The concentration of ethanolic extract 
emanating from blessed thistle leaves were applied to 
the cells. Throughout the logarithmic expansion phase, 
the population of cancer cells per well expanded steadily 
throughout dual incubation days. The plant extract’s 
inhibitory impacts will be assessed for cell multiplication. 
Each well must have seven thousand cells, which is 
crucial. 

Cancer cells were exposed to a culture medium 
supplemented with 10% calf serum. The plates were 
incubated at 37°C for 24 hours to improve the adherence 
of cancer cells. Afterward, a maintenance medium was 
employed to create a series of dilutions for the plant 
extract, including quantities varying from 0.1 to 1,000 
µg/ml [15].  

After incubating for 24 hours, the cells were exposed to 
a six cope of each concentration, with a volume of 200µl 
for each cope. 200µl of serum-free media were added to 
the control wells, and the research plates were incubated 
for two time periods: twenty-four hours and seventy-two 
hours. After applying a self-adhesive substance, the plates 
were placed inside the incubator. After the incubation 
period, the activity of the treatments was evaluated by 
staining the treated and control samples with MTT dye 

The optical density of every well was determined 
using an ELISA reader that used a 550 nm transmission 
wavelength; a mathematical computation was employed 
to determine the growth inhibition rate; the equation gives 
the result [16-18].  

Statistical analysis of data
In order to determine how each element affected the 

study’s parameters, The Statistical Analysis System (SAS) 
with SPSS version 16 software was employed; to find out 
whether there were any statistically significant differences 
among means, they used the t-test and LSD. Statistical 
significance was considered at p < 0.05.

Research ethics
There was no study about humans involved in the 

investigation 



Asian Pacific Journal of Cancer Prevention, Vol 25 3645

DOI:10.31557/APJCP.2024.25.10.3643
In vitro Evaluate the Antiproliferative Impact of Cnicus Benedictus L. Leaves Methanolic Extract on Cervical Cancer

a significant increase in inhibiting cervical cancer cell 
growth when utilizing larger concentrations of plant 
extract, especially 1,000 µg/ml, and longer incubation 
times, especially 72 hrs. The growth inhibition exhibited 
a noticeable pattern that was affected by the concentration 
and length of treatment. Table 2 and Figure 1. The 
impact of  concentration of plant extracts from the leaves 
of Cnicus Benedictus L. and incubation course on the 
expansion of normal fibroblast cells as shown in Table 3 

Results

Cnicus Benedictus L. leaves contain multiple 
types of phytochemicals, such as tannins, flavonoids, 
carbohydrates, phenolic compounds, terpenoids, 
coumarins, and lignins. As shown in Table 1. 

The presence of these phytochemicals in the plant 
leaves plays a role in plant antioxidant, anticancer, and 
antibacterial properties [11, 19, 20]. The study exhibited 

Detection of the Phytochemical
outcome Reagents Phytochemicals type
Positive Mayer’s, Wagner’s Alkaloids
Positive Borntrager’s test, Legal’s test glycoside
Positive Trim-Hill, Liebermann Burchard's Terpenoids
Positive Zinc-Hcl,  Alkaline reagent,  Ferric chloride,  Lead-acetate Flavonoids
Positive Ferric chloride tannins
Positive Ferric chloride Phenolic
Positive Molish’s test carbohydrate
Negative Ninhydrin test Protein and amino acid
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Table 1. Phytochemical Components in the Methanolic Extract of Cnicus Benedictus Leaves

Plant extract 
concentration

Incubation times P-value
Twenty-four Seventy-two 

0.1 3 C 11 C 0.001*
1 6 C 20 C 0.014*
10 22 B 36 B 0.0001*
100 33 B 45 B 0.023*
1000 50 A 71 A 0.002*
LSD 11.28 11.84 -
IC 50 665.8 µg/ml 943.3 µg/ml -

Figure 1. The Impact of Concentration of Plant Extracts and Incubation Course on the Expansion of Cervical Cancer 
Cells 

Table 2. The Impact of Diver’s Concentration of Plant 
Extracts and Incubation Course on the Expansion of 
Cervical Cancer Cells

Significant differences (P< 0.05) were denoted by diverse capital 
letters between the means of the relevant columns; *, Significant at 
(P≤0.05), (N. S; Non- Significant). 

Plant extract 
concentration

Incubation times p-value
Twenty-four Seventy-two 

0.1 12:00 AM 1 B 0.116 N. S
1 2:00 AM 2 B 1.000 N. S
10 3:00 AM 1 B 0.158 N. S
100 5:00 AM 7:00 AM 0.196 N. S
1000 3:00 AM 5 AB 0.700 N. S
LSD 4.3 4.3 -
IC 50 57.3 µg/ml 45.1 µg/ml -

Table 3. The Impact of the Diver’s Concentration of 
Plant Extracts and Incubation Course on the Expansion 
of Normal Fibroblast Cells

Significant differences (P< 0.05) were denoted by diverse capital letters 
between the means of the relevant columns; *, Significant at (P≤0.05), 
(N. S; Non- Significant). 
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Figure 2. The Impact of Concentration of Plant Extracts and Incubation Course on the Expansion of Normal Fibroblast 
Cells  
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Figure 3. The Effects of Various Plant Extract Concentrations on the Growth of Embryo Fibroblast and Hela Cell Lines 
Over the Course of 24 hours.

Concentration Cell line p-value
Hela embryo fibroblast

0.1 3 C 12:00 AM 0.007*
1 6 C 2:00 AM 0.094 N. S
10 22 B 3:00 AM 0.0001*
100 33 B 5:00 AM 0.0001*
1000 50 A 3:00 AM 0.0001*
LSD 11.28 4.3 -
IC 50 665.8 µg/ml 57.3 µg/ml -

Table 4. The Effects of Various Plants Extract Concentrations on the Growth of Embryo Fibroblast and HeLa Cell 
Lines Over the Course of 24 hours.

Significant differences (P< 0.05) were denoted by diverse capital letters between the means of the relevant columns. *, Significant at (P≤0.05), (N. 
S; Non- Significant).

and Figure 2.
The effects of various plant extract concentrations on 

the growth of embryo fibroblast and Hela cell lines over 
the course of 24 and 27 hours respectively as shown in 
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Figure 4.The Effects of Various Plant Extract Concentrations on the Growth of Embryo Fibroblast and Hela Cell Lines 
Over the Course of 27 hours. 

Figure 5. HeLa Cells Morphology. (A) cells after being treated with 10000 (µg/ml) of (methanolic extract Cnicus 
Benedictus L. leaves) at 72hr, (B) HeLa cells of the control group. 

Concentration Cell line p-value
Hela embryo fibroblast

0.1 11 C 1 B 0.0001*
1 20 C 2 B 0.004*
10 36 B 1 B 0.0001*
100 45 B 7:00 AM 0.0001*
1000 71 A 5 AB 0.0001*
LSD 11.84 4.3
IC 50 943.3 µg/ml 45.1 µg/ml

Table 5. The Effects of Various Plants Extract 
Concentrations on the Growth of Embryo Fibroblast and 
HeLa Cell Lines Over the Course of 27 hours.

Significant differences (P< 0.05) were denoted by diverse capital letters 
between the means of the relevant columns; *, Significant at (P≤0.05), 
(N. S; Non- Significant). 

Tables (4 and 5) and Figures (3 and 4). The study outcomes 
indicate that the plant extract has a slight impact on the 
growth of normal human fibroblast cells, as noticed by its 
cytotoxic effects. However, a considerable difference was 
seen when comparing the impact of the plant extract on 

Hela cells and human fibroblast cells (Figure 5). 

Discussion

The results of present study are compatible with prior 
research to evaluate the anticancer impacts of blessed 
thistle; one of these studies shows the capability of blessed 
thistle flowers to lessen the growth of mouse mammary 
adenocarcinomas in vitro [11]. While the other one 
indicates the ability of blessed thistle roots to hinder the 
proliferation of Dalton’s lymphoma ascites cells.  

The anticancer activities of plant extracts are 
mainly attributed to their ingredients, specifically 
phytochemicals and cnicin. Cnicin showed an ability 
to lessen the growth of diverse cancer cell lines, as 
pig kidney epithelial (LLC-PK₁₁), human malignant 
melanoma (SK-MEL), human ductal carcinoma (BT-549), 
and primary myeloma cell line. Whereas stromal cells 
and endothelial cells were unaffected, the mechanism 
of cnicin cytotoxicity can be related to the activation 
of caspases, accumulation of reactive oxygen species, 
and downregulation of nuclear factor kappa-light-chain-
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enhancer of activated B cell [21-24]. 
Flavonoids have an inhibitory effect on the 

multiplication of some types of cancer cells. Research 
has shown that the effect of flavonoids is more significant 
in cells with a high mitotic index than in cells with a lower 
mitotic Index [25, 26].

The existence of terpenoid substance in Cnicus 
Benedictus has been shown to contribute to its anticancer 
effects. These substances generate autophagy by activating 
signaling pathways and reactive oxygen species. It is 
guiding to the total elimination of malignant cells [27, 
28]. In addition, tannins improve the plant’s anticancer 
effects by interrupting the replication of cellular DNA and 
inhibiting the growth of cancer cells [3, 14, 29]. 

The methanolic extract of blessed thistle leaves 
is thought to have anticancer effects attributed to its 
consequence on osmolality. Extracts include proteins, 
carbohydrates, minerals, and other compounds that 
generate a hypertonic condition in cancer cells. 
Consequently, the cancer cells are exposed to an inimical 
condition, potentially conducting an osmotic shock 
that changes in intensity depending on the plant extract 
concentration [30-32]. 

One limitation of the study was the evaluation of 
the plant extract cytotoxicity non-involved in a 48-hour 
incubation period. This time has not supplied any 
information on the pattern of plant cytotoxicity, unlike 
the 24 and 72-hour incubation periods. In conclusion the 
study demonstrated the ability of the methanolic extract 
from Cnicus Benedictus leaves to hinder the proliferation 
of cervical cancer cells. The extract’s cytotoxic effects 
were both cycle-specific and non-cycle-specific patterns.  
Additionally, the study indicated that the extract exhibits 
selective toxicity towards cancer cells as opposed to 
normal cells, suggesting a high level of safety for the 
plant extract.
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