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Abstract: The extract of P. amygdalus var. amara is known for its health benefits, which include
lowering diabetes and heart disease risks. In eight human tumor cell lines, P. amygdalus var. amara
demonstrated potent anti-cancer activity, including NB4, Huh-7, A-549, SKOV-3, PC-3, T-24, U937,
and Hep-2. There was a notable change in the morphology of nearly all cancer cell lines, and cancer
cells continued to exist. Incubation for 12 h, 24 h, 48 h, or 72 h resulted in the lowest viable cell
concentration at 48 h, which was 34.65% lower than that of the non-treated cells. During exposure
to the extract, the majority of cells lost their typical morphology and shrank in size. According to
the cell viability data, the P. amygdalus var. amara treatment significantly decreased the cancer cells’
growth in most cancer cell lines when doses and time were taken into consideration.
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1. Introduction

Prunus amygdalus (P. amygdalus) is a prevailing plant imported from all over the world
and is cultivated in extensive areas in China [1]. It is one of the main varieties of almonds
that are distinguished by their oil, which is rich in essential fatty acids such as linoleic acid
and non-essential oleic acid. Moreover, it comprises numerous water- and fat-soluble vita-
mins, including vitamin A, thiamine, riboflavin, pyridoxal, and tocopherols [2-4]. Among
its diverse health benefits, P. amygdalus var. amara reduces glucose homeostasis, oxidative
stress, and inflammation so as to alleviate modifiable cardiovascular risk [5-8]. Although it
contains amygdalin, an enzyme that breaks it down into deleterious components, along
with subservient components such as hydrocyanic acid (HCN) and benzaldehyde when it
is crushed or chewed, its application hasn’t been effective [9].

Amygdalin was first isolated from P. amygdalus var. amara seeds in 1830. Laetrile is a
particular synonym of the amygdalin extract, which exists naturally in Prunus fruits’ pips
such as apricots, peaches, plums, P. amygdalus var. amara, and raw nuts [10].

Typically, HCN and its salts” derivatives are renowned as deleterious ingredients with
strong adverse effects on living organisms [11,12], as a high dose of cyanide is lethal within
minutes [13]. The known lethal dose of HCN is 1 mg/kg (by body weight), and several
countries have enforced its restricted use in food and drink [14]. Hence, a convenient
modification and treatment are imposed before utilization. Ultrasonic therapies are the
most efficient and optimal treatment, with a 98.4% loss of cyanide when 700 W of ultra-
sonic power is used for 50 min, and there is no significant effect on the physicochemical
properties [15].
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Hypotheses concerning the importance of amygdalin as an anti-cancerous substance
are controversial. Several theories suggest that neoplastic cells comprise plenteous f3-
glucosidases, which liberate hydrogen cyanide from vitamin B17 via hydrolysis. Natural
tissues are apparently unaffected, as they contain low levels of 3-glucosidase enzyme, as
well as typically high levels of the converting enzyme rhodanese, which converts HCN
into less poisonous thiocyanic acid salts. However, it was later reported that all neoplastic
and normal cells contain traces of 3-glucosidases and exact amounts of rhodanese [16].

Despite this pessimistic report on amygdalin, some studies reported that amygdalin
has an anti-cancerous potential [15] that prompts programmed death along with prostate
cancer [16], human cervical carcinoma [17], lowered effectiveness of kidney fibroblasts,
as well as interstitial fibrosis [18], and inhibited bladder cancer cell development by the
down-modulation of cell cycle regulatory proteins cdk2 and cyclin A [10,17,19].

Typically, bisphosphonates and phosphonates are steady analogues of pyrophosphates
and phosphates, which appear to be a significant denomination of some chemicals used in
pharmacognosy and by medicinal chemists [20].

Pyrophosphates are identified by carrying a P-O-P radix, whereas bisphosphonates
possess the P-C-P radix, which is significantly more resistant to breakdown. Prodrugs of
pyrophosphates had been more or less uniquely utilized as nucleoside analogues. The
anti-cancer and antiviral potential of these prodrugs is due to the fact that these nucle-
oside analogues undergo sequential phosphorylation by the action of specific kinases,
yielding nucleoside triphosphate metabolites that suppress the action of nucleic acid poly-
merases [21]. There is strong evidence that bisphosphonates have either forthright or
circuitous anti-cancer effects on patients suffering from early breast cancer, prostate cancer,
or typical multiple myeloma, demonstrating considerable survival benefits. Conveniently,
adjuvant protocols employing N-containing bisphosphonates in integration therapy led to
an augmented antitumor potential in breast tumors [22].

Prunasin is a cyanogenic glycoside related to amygdalin and belongs to the genus
prunus. It is the glucoside of (R)-mandelonitrile in chemistry. Therefore, prunasin has
been identified in species belonging to the genus prunus, including P. maximowiczii, Prunus
japonica, as well as bitter almonds. Researchers discovered that the accumulation or lack of
prunasin, as well as amygdalin, in the almond kernel, is capable of producing sweet and
bitter genotypes [23].

Following the creation of (R)-prunasin, the product is additionally glycosylated into
amygdalin using either isoform UGT94AF2 or UGT94AF1 [1]. The expression of UGTAF1/2
and prunasin hydrolases are found in a low concentration of (R)-prunasin in almond
tissues. Moreover, it is essential to note that an x-glucosidase or prunasin hydrolase could
convert (R)-prunasin to mandelonitrile, its precursor, which is able to be spontaneously or
enzymatically hydrolyzed to benzaldehyde, as well as HCN [23,24]. Prunus mume extracts
exhibit hepatoprotective, anti-inflammatory, antioxidant, antibacterial, and anti-cancerous
properties. A survey of the antitumor actions of MK615 and other Prunus mume extracts was
conducted, and information has been provided regarding the natural products observed
in the extracts, such as ursolic acid and oleanic acid, and the action mechanisms of these
extracts. MK615 was found to inhibit proliferation and induce apoptotic death in various
types of cancer cells from all solid and hematological tumors [25]. This study was mainly
conducted to reveal the in vitro assessment of the antiproliferative effect of alcoholic seed
extractions on eight cell cultures of cancer cell lines, namely, NB4 (acute promyelocytic
leukemia (APL)), Huh-7 (liver cancer), A-549 (non-small-cell lung cancer), SKOV-3 (ovarian
cancer), PC-3 (prostate cancer), T-24 (urinary bladder cancer), U937 (lymphoma), and Hep-2
(head and neck cancer) using an MTT assay.
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2. Materials and Methods
2.1. Collection and Extraction of P. amygdalus var. amara

The plant was obtained, identified, and matched to the coded voucher specimen
(Eg-N. 542217) of the Cairo University Herbarium, Egypt. The plant material was typi-
cally collected in a 100 mL conical flask, and absolute ethanol was added in a 1:25 (/)
solid/liquid ratio. The extraction was performed at a temperature of 34.4 °C using a water
bath via reflux. The evaporation of the liquid extract was carried out at 50 °C to remove the
excess ethanol remaining through the vacuum rotary evaporator. A desiccator was utilized
to keep the extract inside until it was completely dry [26].

2.2. Cell Cultures

All carcinoma cells were obtained from the cell bank (Cell Biology Center—Cairo,
Egypt). Eight cell cultures have been tested: NB4, Huh-7, A-549, SKOV-3, PC-3, T-24,
U937, and Hep-2. Cells were cultured in DMEM medium supplemented with 100 mg/mL
streptomycin and 100 units/mL penicillin, as well as 10% heat-inactivated fetal bovine
serum, at 37 °C in a humidified, 5% (v/v) CO, atmosphere [27].

2.3. Cell Viability

The MTT assay was used to determine whether plant extracts, as well as fractions
of P. amygdalus var. amara, inhibited cancer cell proliferation. MDA-MB231 and MCF-7
cells that were exponentially expanding were seeded into 96-well plates (10* cells/mL per
well) along with 100 uL of media [27] and enabled to attach for 24 h. After being exposed
to different concentrations of P. amygdalus var. amara alcoholic seed extraction, cells were
allowed to continue to incubate for 48 h. Cells in the control group only received media
containing a maximum dose of 0.1% DMSO. The tested chemical medium was taken out,
washed with 200 mL of phosphate-buffered saline (PBS), and then 20 mL of tetrazolium
dye (MTT) reagent solution (5 mg/mL of MTT in PBS) was added. The mixture was then
incubated for 4 h at 37 °C.

A LABTECH-FLUOstar Omega microplate reader (Ortenberg, Germany) was used to
measure the absorbance after the medium was removed and 100 L of DMSO was added [28].

2.4. Percentage of Cell Viability

Given that cell viability is the percentage of living, healthy cells in a community,
the cell viability percentage of a particular sample can be determined as follows: Cell
proliferation refers to a cell’s capacity for reproducing itself through cell division, or
cytokinesis. In accordance with the following equation, only healthy cells will split and
proliferate, whereas damaged, dying, or dead cells will not [27].

Cell viability% = [(Ao — A)/As) x 100] — 100

where A, (is the absorbance of cells treated with 0.1% DMSO medium), and A (is the
absorbance of cells treated with the P. amygdalus var. amara extract). Moreover, 0.1% (v/v)
DMSO in the medium was utilized as a negative control. Thus, every treatment was carried
out three times. As a control, doxorubicin is utilized. IC50 numbers were determined in a
GraphPad prism utilizing dose-response inhibition curves [27].

2.5. Statistical Analysis

IC50 values are presented as mean =+ standard error of the mean (SEM) Statistical
significance was considered when the p-value was < 0.05.

3. Results

All plant samples were examined against eight cancer cell lines, and the anti-cancer
impacts, as well as microscopic examination-stained cell line results, are summarized in
Tables 1-3 and Figures 1 and 2.
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Table 1. Analyzing dose-response data of P. amygdalus var. amara at various concentrations
(5-300 pg/mL). A means measuring dose value without inhibitor, while B means measuring dose
with inhibitor percent at 1:10. The X values mean agonist dose, and they are given in molar concen-
tration, expressed in exponential notation (Figure 1). The Y values are responses in arbitrary units
from Y1 to Y3 (replicates).

X Value A B
Agonist Inhl?boi tor Inhibitor 1:10
X Y1 Y2 Y3 Y1 Y2 Y3
—5.000 0.000 0.000 0.000 0.000 0.000 0.000
—7.000 290.3 80.32 19.42 256.22
—8.500 55.5 245.72 13.07 75.22 10.21 223.18
—6.000 262.1 211.21 129.4 74.35 8.22 188.67
—7.000 86.43 193.5 153.62 73.46
—5.532 200.5 117.37 68.54 92.77 94.83
—9.251 156 97.5 31.2 67.11 43 92.77
—10.566 148.7 86.92 74 52.7 38.39 90.3
—8.244 98.65 98.21 11.43 51.6 89.12
—5.532 40.65 108.15 48.17 83.54
~7.522 17.3 112.7 295.32 47.3 83.54 94.83
—5.522 22.98 100.67 33.05 171.05
—4.256 100.3 304.1 49.54 90.3
—8.566 88.46 273.43 18.6 37.82 89.12
—8.232
—7.532 90.32 38.76 29.06 94.83
g 2507 = No inhibitor
E.. L= E . I a Inhibitor 1:10
g 150 5T g4
g e
-5 | E
= 100 u
= i i
o x
£ o0

-11 <10 -9 -8 -f -6 -3 -4 -3
Agonist , M
Figure 1. The inhibitory effect curve of P. amygdalus var. amara at various concentrations (5-300 pg/mL).
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Table 2. Microscopic examination-stained cell line study of P. amygdalus alcoholic seed extractions.

Cell Line Control Cell Cell after Treatment

- v
.,,'

NB4 acute promyelocytic leukemia (APL)

Liver cancer (Huh-7)

Lung cancer (A-549: non-small-cell
lung cancer)

Opvarian cancer (SKOV-3)
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Table 2. Cont.

Cell Line Control Cell Cell after Treatment

Prostate cancer (PC-3)
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Lymphoma (U937: Human lymphoma)

Head and neck cancer
(Hep-2)
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Table 3. Anti-cancer impacts of P. amygdalus var. amara alcoholic seed extractions.

) IC50 (ug/mL) Cell Viability % Cell Viability % Untreated (Control)
Cell Line 12h 24h 48 h 72h 12h 24h 48 h 72h 12h 24h 48 h 72h
NB4 43 29.06 8.22 48.17 77.32 62.76 34.65 72.05 98.59 98.59 98.34 99.12
Huh-7 51.60 19.42 10.21 37.82 81.02 51.06 41.65 63.21 98.16 98.11 98.34 98.88
A-549 103.06 83.54 68.54 94.83 75.76 71.92 63.43 70.01 100 99.87 98.94 99.23
SKOV-3 111.35 92.77 80.32 124.6 81 78.21 71.11 83.43 98.06 99.08 97.98 99.01
PC-3 119.55  89.12 75.22 90.3 74.23 71.04 67.46 83.6 98.78 98.66 98.55 98.9
T-24 67.11 52.7 38.39 73.46 65.5 62.83 56.09 70.04 99.11 99.4 99.22 98.67
U937 55.10 47.3 33.05 74.35 7745 72.32 64.67 79.2 98.67 98.8 99.00 98.87
Hep-2 223.18 188.67 171.05 256.22 87.98 84.32 80.14 88.9 98.2 99.04 98.61 98.33
. 300
= 250
S 200 iy
15.0 SNEL '
10.0 At
5.0 | P
T P o A g s g g
1 3 7 @ 11 13 1% 17 19 21 23 25 27 29 31

Figure 2. The inhibitory effect prism of P. amygdalus var. amara at different concentrations (5-300 pg/mL).

Table 3 and Figure 3 show the inhibitory impact of P. amygdalus var. amara on right

cancer cell lines at several concentrations (5-300 pg/mL).

IC50 (pg/ml) Vs Time (hours)

300
250
200

150

1C50 (pg/ml)

S0 —

0 10 20 30 40 50 60

Time (hours)

—®—y (IC50 (ug/ml)) - NB4  —®—y (IC50 (pg/ml)) - Huh-7 y (1IC50 (pg/mi))-
y {IC50 (pg/ml))- SKOV-3 —@—y (IC50 (pg/ml))- PC-3  —®—y (IC50 (pg/mil))-
—&—vy (IC50 (pg/ml))-u937 —8—y (IC50 (pg/ml))-Hep-2

100 ‘\‘_\.’/4

70

A-549

T-24

80

Figure 3. Findings IC50 (5-300 ug/mL) of P. amygdalus var. amara with time (h) for 8 cancer cell lines.
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The lowest value of cell viability was recorded at an IC50 concentration of
8.22 + 0.04 ug/mL, and it was 34.65%, which was compared to that of cells not treated
with the extract (98.34%) after 48 h of the incubation period (Tables 2 and 3). Moreover, it
decreased after 24 h of incubation, as the value of cell viability decreased from 98.59% to
62.76% at 29.06 = 0.141 ug/mL (Figure 4).

Cell Viability % - control Vs Time (Hours)

5]

]

Time (Hours)

=]

=)
5]
=1
]
&

50
Cell Viability %

8
3
8
8
3

mHep-Z gUS37 m T-24 mPC3 SKOV-3 wA-545 mHuh-7 m NB4

Figure 4. Cell viability % with time (h) of P. amygdalus var. amara for 8 cancer cell lines.

Morphological changes in Huh-7 (hepatocellular carcinoma) were studied after being
treated with P. amygdalus. The morphological alterations observed in Huh-7 cells are shown
in Table 2. Changes in morphology were found to be concentration-dependent. Cells
incubated with P. amygdalus for different exposure times showed reduced cell viability,
which had a normal morphology; in the case of incubating liver cells with P. amygdalus
for 48 h, the cells lost 48.94% of their viability compared to that of the controls: 98.11%.
Cell adhesion capacity and cell viability were reduced to 58.35% as compared to that of the
control cells (Table 3). The proportion of Huh-7 was found to be 98.34%. In general, most of
the cells exposed to P. amygdalus lost their typical morphology and appeared to be smaller
in size. P. amygdalus extracts showed very good IC50 values, indicating the potential of
P. amygdalus to inhibit the expansion of these types of cancer cell lines (Table 3).

A significant decrease in the number of Huh-7 cells was not observed in aqueous
P. amygdalus at all the tested concentrations (5-275 pg/mL). P. amygdalus extracts had an
IC50 that showed very good potential to inhibit the expansion of this cancer cell line. A
significant decrease in the number of Huh-7 cells was identified by aqueous P. amygdalus
at all the examined concentrations (5-275 ng/mL). Microscopic studies (Table 2) showed
that the extract in the concentrations used has a strong and significant (p < 0.05) effect on
reducing the growth of Huh-7 cells during incubation periods of the cells with the extract.
After 48 h of incubation, the IC50 was 10.21 & 0.05 g/mL, and the cells lost 58.35% of their
viability. After 24 h of incubation (IC50 has been determined to be 19.42 & 0.09 g/mL), the
viability dropped to 51.06% when it was compared to that of the control cells (Table 3).

The viability of cancer cells decreased in all cases after treatment, but it reached its
lowest point after 48 h of incubation, where it was documented at 63.43%, as opposed
to that of the untreated cells (98.94%) (Figure 4). According to the cell viability data, the
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P. amygdalus treatment significantly decreased the growth of cancer cells in a dose- and
time-dependent manner. Using a phase-contrast microscope and different incubation times
of 12,24, 48, and 72 h, the researchers evaluated the cytotoxic activity of P. amygdalus against
the human A-549 large-cell lung cancer at various concentrations (5-275 g/mL). The scale
bar was set at 100 g/mL.

It was discovered that the viability of both P. amygdalus alcoholic seed extraction-
treated large-cell lung cancer (A-549) cells decreased with an increase in treatment and
incubation time (12, 24, 48, and 72 h) (Table 2).

The IC50 of P. amygdalus on A-549 large lung cancer cells at 24 h was found
to be 103.06 + 0.50 pg/mL, whereas the IC50 of P. amygdalus at 48 h was found to
be 68.54 &+ 0.32 pg/mL; at this value of IC50, 36.57% of the cells were found to be
dead (Table 3).

The effect of plant extract on the SKOV-3 cell line showed direct anti-proliferative
activity after four hours of incubation. Since the degree of the deficiency was not significant
across all the experiment’s incubation times, there was no discernible impact on cell viability.
Anti-cancer activity after 12 h was found to decrease in cell viability from 98.068% to 81%
(a decrease of only 17.068%) at an IC50 concentration of 111.35 & 0.55 pug/mL aftera 12 h
incubation period between an ovarian cancer cell line and the plant extract (Table 3). The
best result was obtained at IC50 = 80.32 £ 0.40 ug/mL, after an incubation period of 48 h,
where the decrease in cell viability was 26.87% (from 97.98 % to 71.11%). The results
showed that increasing the incubation period to 72 h at a concentration curve of IC50 equal
t0 90.3 + 0.43 pug/mL under the same conditions in the experiment did not decrease the
vitality of the cells, but rather it increased its value, which confirms to us that increasing the
incubation period to this period is not effective, as evidenced by the anti-cancer activity of
the botanical extract of plant fruit seeds (Table 3). Light microscopic examination of the cells
in the figures (Table 2) showed an antiproliferative effect on PC-3, which was greater than
67.46% at 75.22 £ 0.35 ug/mL of biological competence for cancer cell viability (Table 3).

The concentration value (75.22 ug/m of IC50) recorded the best value as an anti-cancer
cell effect based on the viability of the cells, and it was 67.46% after an incubation period of
the extract for 48 h. While the smallest effect occurred after an incubation period of 72 h,
when the extract had a negative effect on the inhibition of cancer cells (Figures 3 and 4).

Microscopic examination of T-24 (transitional cell carcinoma) was used to evaluate the
anti-proliferative activity. Morphological differences observed in vitro in T-24 carcinomas
are illustrated in Table 2. There were changes in the morphology of cells incubated with
plant extract at different times. The capacity of the cancer cells was found to be reduced in
viability to 36.57% compared with their viability in the first incubation period of 12 h.

Cancer cell growth and survival and the development of ablation-resistant prostate
tumors were evaluated. As presented in Tables 1 and 2, the plant extract had anti-cancer
effects on the viability of T-24.

The proliferation of cancer cells decreased to 64.67% within 48 h and 72.32% as com-
pared to that of the untreated cells. The MTT assay showed IC50 values with the effect of
P. amygdalus extract on the viability of the U937 cell line. Table 2 and Figures 2 and 3 indi-
cate the logarithmic effect of different concentrations of P. amygdalus on cells as determined
by Prism in the dose-response analysis. The treatment with P. amygdalus extracts on the pro-
liferation of U937 cells showed a moderate effect; the IC50 values were 33.05 & 0.16 ug/mL
after 48 h of incubation and 47.3 & 0.22 pg/mL after 24 h, but the IC50 increased with
72 h of incubation time as shown in Table 3. This also led to an increase in the viability of
lymphoma cells, and thus the efficiency of the extract in treating U937 human lymphoma
cancer cells decreased at an IC50 of 74.35 & 0.36 ug/mL (Table 3).

P. amygdalus was added to Hep-2 cells, and the number of cell viability decreased with
increasing incubation treatment times (12, 24 and 48 h), but there was an increase in it after
incubation for 72 h (Table 3).

P. amygdalus did not give strong evidence for its use as an inhibitor of cancerous cells in
Hep-2 tumors; the viability of cells was reduced to the lowest value after incubation for 48 h
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(to 80.14%) compared to that of the control cells (98.61%) (Figures 3 and 4). A test conducted
in vitro on the antiproliferative activity of P. amygdalus was performed using the MTT assay
for the assessment of the cytotoxic influence of P. amygdalus on human Hep-2. The IC50
for P. amygdalus was discovered to influence Hep-2 cells by reducing the anti-proliferative
action at various concentrations (5-275 g/mL), as well as durations of incubation (12, 24, 48,
and 72 h) (Figure 1). Based on microscopic examination (Tables 2 and 3), the proliferative
activity was decreased, and the IC50 value was determined to be 171.05 £ 0.83 pg/mL,
with 19.86% of cancer cells identified as dead after only 48 hours of incubation.

4. Discussion

The incidence of cancer is constantly rising due to contemporary changes in nutritional
habits and lifestyle. Hence, there is a pressing need for the identification of novel plant
extracts and therapeutics that could specifically act on cancer cells without harming normal
cells [29].

As it is much safer, less toxic, and easily accessible, herbal medicine has become a
source of anti-cancer constituents that fight carcinogenic cells by different mechanisms [30].

The anti-tumor influence of P. amygdalus var. amara was evaluated in the present
investigation. The extract has been examined on eight cancer cell lines at different doses as
well as responses. We examined the dose-response data to figure out the effect of the herbal
remedies substance’s concentration on cancer cell viability across different concentrations
(5-300 pg/mL) as well as incubation times. The photomicrographs of the plant extract in
our study demonstrate a strong anti-cancer impact on human tumor cell lines. The study
used various concentrations of 5, 10, 20, 25, 50, 75, 100, 150, 250, and 275 pg/mL. There are
significant microscopic morphology variations and effects on the survival of cancer cells in
almost all the stained cancer cell lines.

The extract used in the current study gave clear positive indicators for NB4 cancer
cells using the MTT assay. As the experiment’s overall incubation times increased, the
standard concentration had a significant impact on the cell viability percentage.

It is abundantly clear from the P. amygdalus extract’s cytotoxic effect on PC-3, which
yields a variety of effects and values, that the plant extract is effective at getting rid of or
lessening the number of cancer cells. Different effects and values give a clear indication that
the plant extract has a positive effect on eliminating or reducing the number of cancer cells.

Additionally, the MTT assay was used to examine the extract’s cytotoxicity toward
the T-24 cell line. Generally, the outcomes showed that the cytotoxicity of the plant ma-
terial extract against T-24 cells evidences some of the cytotoxic compounds expressed
by IC50. The most significant level of cytotoxic activity of plant extract was found to be
38.39 &+ 0.18 ug/mL (IC50). These results indicated a decrease in the vitality of the cells
by 56.09% after 48 h of incubation (Table 3). Furthermore, it showed a clear cytotoxic
effect due to the treatment by increasing the incubation time, except for the last period of
incubation (72 h).

The MTT assay was used to investigate the cytotoxic effect of P. amygdalus on human
U937. Regardless of the concentration, a decrease in cell viability occurred in a time-
dependent manner for concentrations that showed the extract’s efficacy as compared to
those of the untreated controls (Figure 4). The observations would imply that P. amygdalus
performs more action on U937 cells (Table 3). The viability showed a significant decrease
at most of the incubation times (12, 24, and 48 h) with different concentrations of P. amyg-
dalus, but there were no significant decreases in cell viability after 72 h of incubation with
P. amygdalus.

Our study showed promising results, and P. amygdalus var. amara, which is similar to
most of the prunus species in terms of anti-tumor influence due to various ingredients and
via different mechanisms.

Recently, prunus species extracts have been reported to have a potential anti-cancer
influence. The active component, gallic acid, which is extracted from P. macrocarpa fruit,
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typically revealed a significant role in colon adenocarcinoma, lung cancer, and leukemia
cell lines by the induction of apoptosis [31,32].

Prunus armeniaca seeds were found to contain several cyanogenic glycosides that have
immune-stimulant properties, antioxidant efficacy, and anti-cancer efficacy and could be
utilized to suppress many types of cancers. Vitamin B17, in this respect, showed great
potential to treat prostate cancer [32-34].

Comparably, in a rat model experiment, Verdi et al. displayed a robust protective
efficacy of apricots (prunus species) against oxidative intestinal damage [35].

The potential inhibitory impact of the plant extract could be due to its active phyto-
chemical ingredients, such as amygdalin, prunasin, hydroxybenzoic acid, polyphenolic
compounds, flavanol glycosides, pyrophosphate derivatives, amino acids, fatty acids, and
sterols. These phytochemical compounds may cause attenuation of the growth and prolif-
eration in a dose-dependent pattern by inhibiting the expression of some oncogenic genes
affecting the cancer cell cycle, modulating some apoptosis-related signaling molecules and
proteins, or by having a direct cytotoxic effect [36-38].

5. Conclusions

In this study, photomicrographs of P. amygdalus extract at various concentrations
demonstrated significant anti-cancer activity against human tumor cell lines: NB4, Huh-7,
A-549, SKOV-3, PC-3, T-24, U937, and Hep-2. Furthermore, it had a significant morpho-
logical impact on the survival of cancer cells in almost all cancer cell lines. The lowest
value of cell viability was recorded at the IC50 concentration of 8.22 £ 0.04 pug/mL, and it
was 34.65% compared to cells that were not treated with the extract (98.34%) after a 48 h
incubation period. Most of the cells exposed to P. amygdalus lost their typical morphology
and appeared to be smaller in size. The cell viability results recommended that P. amygdalus
treatment significantly restricted cancer cell growth in most of all cancer cell lines with
respect to the dose and time.
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