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ABSTRACT:

Nanotechnology treatments are among the numerous unconventional cancer medicines that have
emerged in recent years. Even with its positive results, additional research and study are required.
This work included the green synthesis of silver nanoparticles (AgNPs) utilizing an aqueous extract of
Annona Squamosa L. The aqueous extract was analyzed qualitatively and quantitatively for
phytochemical content. The morphological features, optical characteristics, and surface properties of
synthesized AgNPs were examined using transmission electron microscopy (TEM), ultraviolet-visible
(UV-Vis) absorption spectroscopy, transform infrared spectroscopy (FTIR) and Dynamic Light
Scattering (DLS). The analysis revealed phenols (8.70 mg GAE/g), and flavonoids (7.50 mg/g). The
plant extract demonstrated antioxidant activity, attributed to its high flavonoid and phenolic content,
suggesting its potential source demonstrated that the bio-synthesized AgNPs exhibited a remarkable
level of homogeneity concerning their surface morphology. The mean diameter of the particles was
around ~16.7 nm to ~37.0 nm. A. squamosa extract and AgNPs showed low toxicity and effective
treatment trial for cancer with a significant decrease in cell viability with a percentage (58.2%) and
(79.57%) respectively. In conclusion, the present work introduces a straightforward and economically
viable approach for synthesizing AgNPs using environmentally friendly processes, intending to use
them as a promising treatment for breast cancer of MCF-7 cell line

Keywords: Green synthesis; Annona squamosa leaves; Silver Nanoparticles; Cytotoxicity; Gene
expression.

alternative to conventional therapies like

INTRODUCTION: chemotherapy, which often lead to severe side

Cancer is a complex disease marked by effects, including toxicity to healthy tissues
uncontrolled cell growth and spread, leading and drug resistance (Maher, et al, 2023).
to tumor formation and tissue invasion. It Recent advancements in breast cancer research
remains a major global health threat, with highlight green AgNPs, synthesized through
rising  incidence and mortality rates eco-friendly methods, as a promising
worldwide, emphasizing the need for effective therapeutic agent due to its unique properties
prevention, early detection, and treatment and biocompatibility Ullah, et al, (2020).
strategies (Deepti, et al., 2024). AgNPs offer advantages such as targeted

deliverance, biocompatibility, and minimal off-
target effects Jose, et al., (2021). A sustainable
and eco-friendly approach to synthesizing
AgNPs involves green plant extraction, where
plant biomolecules act as reducing agents,
producing stable nanoparticles without
hazardous chemicals Shaik, et al., (2018). The
phytochemicals in Annona Squamosa (A.
squamosa) leaves, such as alkaloids,
flavonoids, and tannins, act as natural agents
with reducing and stabilizing properties,
enabling the production of stable AgNPs
without harmful chemicals Malik, et al., (2022).
The biosynthesized AgNPs exhibit potent
anticancer properties, specifically against
breast cancer cells, via inducing apoptosis,
inhibiting cell proliferation, and disrupting

Breast cancer, develops in the mammary
gland, and ranks as the most prevalent cancer
among women. Furthermore, breast cancer
represents approximately 15.2% of all cancer
cases In the United States, approximately
281,550 new cases of invasive breast cancer are
projected to be diagnosed in 2021 (Rui, ef al.,
2024). while in Egypt, 56.8% of BC patients
present at stage 3, and 62% undergo
mastectomy Sallam, et al., (2024).. In the resent
years, Modern treatment methods for cancer
have witnessed significant advancements, with
a notable focus on nanotechnology-based
approaches like silver nanoparticles (AgNPs).
AgNPs exhibits potent antimicrobial and
anticancer properties, making it a promising
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tumor angiogenesis Ullah, ef al., (2024). A.
squamosa leaves are rich in phenols and
flavonoids, which help stabilize AgNPs and
increase their biological activity, including
their antibacterial and anticancer qualities
Shehata, ef al., (2021) & Mokhtar, et al., (2022).
Nevertheless, the antioxidant capacity of these
extracts not only promotes the creation of
nanoparticles but also enhances their
therapeutic effectiveness by scavenging free
radicals and reducing oxidative strain in
biological systems Ruddaraju, et al., (2019).

In this regards, the present study
introduces the novel green synthesis of AgNPs
using an aqueous extract from A. Squamosa
leaves. This is a ground-breaking technique
that offers a low-toxicity, safe, selective, and
effective therapeutic alternative for biological
interventions and cancer treatment.

MATERIALS AND METHODS
Materials:

All chemicals (AgNOs, dimethyl sulfoxide
(DMSO), 2,2-Diphenyl-1-picrylhydrazyl
(DPPH), ALCLs, 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) ...
were prucged from Sigma-Aldrich, USA, Ltd.,)
and all the solvents were purchase from El-
Gomhouria Company for Chemicals, which
located in Cairo, Egypt and whole chemicals
were of high quality and purification.

Methods:

Collection of Plant Leaves and Extraction
Prosses

The leaves of the A. squamosa Plant were
collected from Al-Ghataty Farms located in
Sadat City, Menoufia Governorate, Egypt
[Coordinates: 30.3811°N 30.5266°E]. The fresh
leaves were cleaned by rinsing first with
running tap water, followed by distilled water.
Then air-dried in a dark environment for 72
hours and subsequently ground to powder
using an electric blender. A portion of the
powdered leaves was mixed with 1000 ml of
distilled water, stirred continuously at 400 rmb
, and heated to a temperature of 60-70°C for
two hours. The crud extract was filtered using
Whatman No. 41 filter paper and stored at 4°C
for further use, following the described
methodology (Vivek, et al., 2012) with some
modifications.

Qualitative techniques for the determination
of phytochemicals

phytochemicals compounds such as
phenols were detected according to (Silva, et
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al., 2017). Flavonoids were detected according
to (Saxena et al., 2013), Saponins were detected
according to (Banu and Cathrine 2015),
Alkaloids were detected according to (Banu
and Cathrine 2015), Tannins were detected
according (Silva, et al., 2017).

Determination of Total Flavonoids

Compounds

from A. squamosa powder were extracted
by 25 ml of petroleum ether, followed by 95%
ethanol to 50 ml. Then 5 ml of extract was
mixed Then 5 ml of 0.1 M AICl;, and the
absorbance was measured at 445 nm using UV
spectroscopy, Quercetin was used as stander
soulution (Chun-Hong., 2009).

Determination of Total Phenolic Compounds

For total phenolic quantification, 200 uL of
70% methanolic extract (1 mg/mL) was diluted
to 3 mL with water, mixed with 0.5 mL Folin-
Ciocalteu detector, and reacted for 3 min. 2 mL
of 20% sodium carbonate was added. The
mixture was kept in the dark for 60 min, and
absorbance was measured at 650 nm. Results
were passed as mg gallic acid equivalents per
gram of dry weight. Emmanuel, et al., (2018).

Assessment of Antioxidant Activity (DPPH)

The antioxidant activity was evaluated

using the 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) free radical scavenging assay.
according to (Russo, et al., 2023).

HPLC analysis

The qualitative analysis compounds of A.
squamosa sample was determined by HPLC
Himesh, et al., (2011). The thermo eventual

3000 system was complete with pump,
automatic sample injector, and Dell-
compatible computer with Cromelion 7

software for the interpretation of data. It was
fitted with a DAD-3000 diode array detector
using a Thermo-hypersil reversed-phase C18
column (2.5 x 30 cm) at 25°C. The mobile phase
is composed of 0.05% trifluoroacetic
acid/acetonitrile, (, solvent A) and distilled
water,( solvent B). UV imbibition spectra were
registered for both standards and samples
between 230-400 nm. Samples, standard
solutions, and the mobile phase were degassed
and distilled through a 0.45 pm diaphragm
filter before use.

Green Synthesis of AgNPs using Annona
leaves extract

This process done according to Vivek et al.,
2012.

Characterization AgNPs
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UV-Visible Spectroscopy

The UV-Vis absorption spectra have been
recorded using TG80 UV-Vis
spectrophotometer (, PG instruments Inc., UK),
inside a spectral ranging from 200 to 900 nm,
with an growing of 5 nm (Akinwumi, et al,,
2020).

Fourier Transforms Infrared Spectroscopy
(FT-IR)

(FT-IR) spectroscopy was performed to
determine the chemical bonding characteristics
between atoms. Measurements were
conducted using a Vertex 70 spectrometer
(Bruker Optics, Germany) within the range of
4000 cm™ to 400 cm™, with a spectral
resolution of 2 cm™ and a scanning speed of 2
mmy/s, employing the potassium bromide
(KBr) disk method Zhang, & Wang., (2023).

Transmission electron microscope (TEM)

The AgNPs morphology, surface structure,
and particle size were analyzed using a TEM.
The analysis was performed with a JEOL 2100
LB6 TEM at the National Research Center in
Cairo, Egypt, operating at a voltage of 160 kV.
The powder sample was dispersed in distilled
water through ultrasonication (UP 100 H) to
ensure proper dispersion. Subsequently, two
drops of the dispersed solution were placed
onto carbon-coated copper grids and allowed
to dry for 10 minutes before imaging Zhang, &
Wang.,(2023).

Dynamic Light (DLS)

Measurements:

Scattering

DLS size and zeta potential measurements
were performed on a nano-zeta sizer (Malvern
InstrumentZS-Nano, UK, A=532 nm) at a
temperature of 25 °C. Powdered samples were
dispersed in ethanol before measurement. The
surface charge measurements were carried out
after suspending the investigated powders
double distilled water at pH 7.0 (Rahdar, et al.,
2019).

Anticancer Activity

The breast cancer MCF-7 cell line samples
were divided into three groups and the
treatment was as follows: First Group (Gl):
Control was treated with DMSO. Second
Group (G2): The cell line was treated with A.
squamosa extract with a concentration of 74
pug/ml. Third Group (G3): The cell line was
treated with AgNPs with concentration of 74
ug/ml

After treatment, the cell line was cultured
for three days, followed by an MTT assay to
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determine the viability of the cell line
(cytotoxicity) and molecular evaluation.

Cytotoxicity Study
The inspection process is a precise,
sensitive, and quantitative colorimetric

technique used to assess cell viability. This
assay relies on the ability of mitochondrial
lactate dehydrogenase (LDH) enzymes in
living cells to convert the water-soluble
substrate, 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyl tetrazolium bromide (MTT), at a
concentration of 5 mg/ml, into insoluble dark
blue formazan crystals. To dissolve the
insoluble purple formazan, a solubilizing
agent, typically (DMSO), is added, producing a
colored solution. The absorbance of this
solution was measured using a
spectrophotometer, typically at a wavelength
ranging from 500 to 600 nm (Kumar, et al.,
2018). and (Chen et al., 2009).

Molecular Evaluations

To evaluate the impact of A. squamosa
extract and AgNPs on MCF-7 cell line, a set of
genes (P53 and Bax) and their primer sets were
measured. The treated and non-treated
carcinomas cell line was collected. Afterwards,
RNA extraction and qRT-PCR were carried out
to measure the expression levels of the genes
of interest.

RNA Extraction and cDNA Synthesis

Total RNA was extracted from both control
and treated cells using the RNeasy Mini Kit
(Qiagen) following the manufacturer's
guidelines. cDNA synthesis was performed in
a reaction volume of 20 pL using the Sure
Cycler 8800 thermocycler (Agilent
Technologies). The reaction conditions
included an initial enzyme activation step at
42°C for 1 hour, followed by enzyme
inactivation at 95°C for 5 minutes

Real-time RT-qPCR

RT-qPCR was procedure exercise the SYBR
Green PCR Master Mix (Fermentas, USA).
Each reaction consisted of a 25 puL mixture,
which contained 1.5 pL of 10 pmol L forward
primer, 1.5 uL of 10 pmol L reverse primer, 1
uL of template cDNA (50 ng), 12.5 uL of
2xSYBR Green and 3.5 pL of nuclease free
water. The used primers sequences were
mentioned in Table (1). Each sample was run
in triplicate. The response was done via Rotor-
Gene 6000 (QIAGEN, ABI arrangement, USA)
(Ratika, et al., 2024).

Statistical Analysis
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All the experience was proceeded in
triplicates, and the results are presented as
means and standard deviation. One-way
ANOVA was proceeded at (P<0.05)
(Santangelo, et al., 2018). and gene expression
data subjected to statistical analysis through
the CoStat software program to detect the
significance between the samples. (COStat
version 6.400 copyright © 2022-2008 COHORT
SOFTWARE (798 Lighthouse Ave. PMB 320,
Monterey, CA, 93940, USA).

RESULTS AND DISCUSSION

Annona is a valuable medicinal plant with
potent anticancer properties attributed to its
diverse = bioactive = compounds.  These
compounds work through various
mechanisms, including apoptosis induction,
inhibition of cell proliferation, and antioxidant
activity, making Annona a promising
candidate for cancer treatment. Shehata, et al
(2021). According to earlier studies, the
Annona plant has several applications as an
anti-bacterial, anti-fungal, and anti-cancer
agent due to the phytochemicals it contains,
including antioxidants Gavamukulya, et al.,
(2017).

The aqueous extracted of Annona plant
leaves, it was utilized to identify the active
compounds in the extract through qualitative
followed by quantitative analysis.

Qualitative Evaluation of Phytochemicals

The photochemical composition of aqueous
A. squamosa leaves in aqueous, extracted were
displayed in Table (2). Phenols, flavonoids,
saponins, alkaloids, and tannins were
identified  using  chemical composition
analysis. These results complemented those of
other sources, including Nguyen et al., (2020)
& Kumar, et al., (2021).

They reported that these photochemical are
important in human health because they
display different biological bounce like
anticancer, antifungal, antibacterial activities.

Evaluation of Total Phenolic Content (TPC)
and total flavonoids content (TFC)

(TPC) in the aqueous extract of A.
squamosa leaves was determined and
expressed as milligrams of gallic acid

equivalent (GAE) per gram of dry weight. The
TPC was found to be 8.70 + 0.68 mg GAE/g dry
weight (Table 3). The phenolic compounds
contribute significantly to the antioxidant
possession of plant extracts due to their ability
to donate hydrogen atoms or electrons,

48

Abd-Elraheem et al

thereby deaden free radicals (Maria, 2024 and
Bishambar, et al., 2024).

Similar studies on Annona species have
reported comparable phenolic content values.
For instance, an aquatic extract of Annona
Muricata leaves demonstrated a TPC of 9.52 +
0.47 mg GAE/g Carvalho, et al., (2022). which
aligns closely with our findings. The
divergence in TPC values across studies can be
imputed to differences in plant species,
extraction methods, and environmental factors
affecting secondary metabolite production
Kadir, D. (2021).

On the other hand, TFC was quantified as
milligrams of quercetin tantamount per gram
of dryish weight, with a value of 7.50 + 0.39 mg
QE/g dried weight (Table 3). Flavonoids are
known to exhibit strong antioxidants and anti-
inflammatory activities because of

Their ability to celebrate metal ions and
scavenge reactive oxygen species (ROS).

Crasci, et al., (2018). Similar study were
observed in Annona reticulata, where the
aqueous leaf extract exhibited a TFC of 7.82 +
0.55 mg QE/g dry weight Sonali, Bhagat.
(2021). The slight variations may arise from
differences in dissolvent polarity, extraction
time, and geographic location of the plant
source.

The phenolic and flavonoids compounds
play a synergistic role in determining the
overall antioxidant capability of plant extracts.
Higher TPC and TFC values generally
correlate  with  enhanced free radical
scavenging action Zhang, et al., (2011). This
correlation proposition that Annona leaves can
serve as a potential source of natural
antioxidants ~ for = pharmaceutical  and
nutraceutical applications. The TPC value
demonstrates their antioxidant and potential
anticancer properties that include apoptosis
induction, inhibition of angiogenesis, and
disruption of cancer cell signaling pathways
Rami, et al, (2023). Comparatively, A.
squamosa leaf extracts exhibit similar or
slightly higher TPC than other species within
the genus. A study by Nguyen, et al., (2020).
reported a TPC range of 6.5-10.4 mg GAE/g
DW in hydrous extracts of Annona muricata,
highlighting species-specific differences and
the impact of extraction conditions Abhay, et
al., (2023).

Our findings reinforce the curative
potential of A. squamosa leaves, warranting
further investigation through bioassays to
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validate its efficacy against specific cancer cell
lines.

DPPH Radical Scavenging Activity

DPPH is a constant free extremist, which
modulates color from violet to yellow upon
reduction either by the hydrogen or electron
donation process Table (4) and Fig. (1). When
the free extremist DPPH encounters an
unpaired electron, the most significant
absorption occurs at 517 nm, resulting in a
purple streak. A scavenger antioxidant for free
radicals reacts with DPPH to generate DPPH,
which exhibits reduced absorbance compared
to DPPH due to decreased hydrogen content.
This radical form induces decolorization,
manifesting as a yellow tint, as the quantity of
accumulated electrons rises. Reveal that the
mean antioxidant action of A. squamosa
exhibited at 517 nm, indicating the percentage
of antioxidant presence 83.78% in distilled
water. Based on numerous previous studies, it
has been established that the solution of A.
squamosa leaves extract contains a significant
quantity of DPPH radical scavenging activity
(MAHAWAR, et al., 2019; Vikas et al., 2017;
Awada et al., 2023).

The DPPH assay results reveal the strong
antioxidant potential of the aqueous A.

squamosa extract, with a scavenging
percentage of 83.78%. This activity, though
somewhat depressing than the standard

antioxidant ascorbic acid (91.43%), underscores
the efficacy of Annona-derived bioactive
Vehicles in neutralizing free radicals. This
antioxidant activity observed in Annona
species has been previously imputed to the
presence of phenolic compounds, flavonoids,
and alkaloids, which act as hydrogen donors
to stabilize free radicals (Mujumdar et al.,
2016).

Similar studies have reported comparable
antioxidant activities in aqueous Annona
extracts. For instance, Chavan et al., (2017)
demonstrated DPPH scavenging activity of
85.2% in A. squamosa leaf extracts, while
Pereira et al., (2019) reported 82.3% activity for
Annona muricata leaves extracts. The results of
this study align closely with these findings,
further validating the possibility of aqueous A.
squamosa extracts as a source of natural
antioxidants.

HPLC analysis

The HPLC analysis was carried out on the
aqueous A. squamosa leaves extract. The
detailed tabulations of HPLC permission of the
extracts are given in (Table 5) and (Fig. 2).
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From the analysis, five flavonoids have been
detected in aqueous A. squamosa leaves
extract were rutin with retention Time time
(RT) = 2.520, diosmin (RT= 2.923), kampferol
(RT= 10.627), quercitin (RT= 15.173), while In
addition seven phenols component were
detected from aqueous A. squamosa leaves
extract are quinic (RT= 2.98), ellagic (RT=
3.190), cinnamic (RT= 3.593), chlorogenic (RT=
4.400), resorcinol (RT= 8.477), pyrochatechol
(RT= 9.187) and phenantherine (RT= 16.007).
These findings are consistent with those
reported by V., Vanitha., et al, (2010), who
found phenolic components in the watery
extract of A. squamosa resorcinol and
pyrochatechol, ellagic are the main phenolic
compound followed by ellagic and
phenantherine Manjunath, et al., (2020).

The presence of rutin, quercetin, and
chlorogenic acid underscores the strong
antioxidant potential of the aqueous A.
squamosa extract. Rutin and quercetin have
been widely studied for their capacity to
deaden reactive oxygen species (ROS), thus
mitigating oxidative stress is a critical factor in
aging and various diseases Soha, et al., (2022).
Chlorogenic acid, a vigorous antioxidant, is
also associated with metabolic regulation and
protection against cardiovascular diseases
(Mathew et al, 2021). The disclosure of
phenanthrene at a higher RT suggests the
presence of more complex phenolic structures,
which could contribute to bioactivity but
require further characterization. In addition,
studies by Chavan et al., (2017) and Pereira et
al. ,(2019) declared that there are similar results
reported the prevalence of such phenolic
component in aqueous extracts of other
Annona species, affirming the findings in this
survey. These obtained results underscore not
only the rich phytochemical profile of A.
squamosa leaves, but also the synergistic
effects of these compounds and their biological
activity in vivo.

Green Synthesis of Nanosilver using Annona
Leaves Extract

This process was done according to Vivek
et al., 2012 with some modification.

Characterization of AgNPs
UV-Visible Spectroscopy

The UV-Visible spectral analysis of AgNPs
was commonly used to assure their formation.
The characteristic superficies plasmon rebound
(SPR) band for AgNPs appears in the range of
400450 nm. In the sitting study, the UV-
Visible = spectrum displayed a strong
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absorption peak at 442 nm (Fig.3), indicating
the successful synthesis of AgNPs. This peak
corresponds to the localized SPR of AgNPs,
which agrees with earlier studies on
biologically synthesized AgNPs exercise plant
extracts.

This result is harmonious with formerly
announce studies where the biosynthesized
AgNPs display absorption peaks in the range
of 420-450 nm, reflecting particle formation
and stability (Bilguun, et al, (2024); A,
Ramesh., et al., (2024). The development of
silver AgNPs was tracked by observing a color
change and utilizing UV-Vis spectroscopy. The
reaction admixture began to turn yellowish-
brown within 10 minutes and transitioned to
reddish-brown after one hour. This color shift
indicated the formation of silver nanoparticles,
as the silver ions (Ag+) were reduced to silver
nanoparticles (Ag®) Vimala, et al., (2021).

Transmission Electron Microscopy (TEM)

The morphology and measuring of the
synthesized AgNPs were examined using
TEM. As shown in (Fig. 4), the particles
exhibited a mostly spherical shape with
varying sizes continue from 16.7 nm to 37.0
nm, with an intermediate size of around 20-30
nm. The images also reveal minimal
aggregation, suggesting that the nanoparticles
are well- scattered. The particle dimension
observed aligns with previous reports on
green synthesis using Annona squamosa leaf
Extracted. For example, Fatma, et al., (2022).
reported AgNPs with sizes between 10-50 nm
using a similar biosynthesis route.

FTIR analysis

FTIR analysis was conducted to identify the
feasible groups involved in the stabilization
and reduction of AgNPs. The spectra of the
nanoparticles (Fig.5) show prominent peaks
corresponding to functional groups such as O-
H (hydroxyl), C=O (carbonyl), and C=C
(alkene) stretching vibrations.

The peaks at 3400-3200 cm™ represent O-H
stretching, indicating the involvement of
phenolic groups from Amnnona squamosa leaf
extract in reducing silver ions (Ag*) to Ag’.
Other peaks at 1600 cm™ and 1400 cm™
suggest the presence of carbonyl and aromatic
groups, which could stabilize the nanoparticles
by capping them. These observations are
consistent with earlier FTIR studies of green-
synthesized AgNPs Siva., et al., (2024).

Zeta Potential Measurement
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The =zeta potential permission was
performed to evaluate the stability of the
synthesized nanoparticles. The zeta prospect
value was measured to be -27.9 mV (Fig. 6).
This passive zeta potential signalizes good
colloidal settlement of the nanoparticles, as
values greater than +25 mV are typically

considered stable due to electrostatic
inconsistency between particles.
The result demonstrates the effective

capping of AgNPs by biomolecules present in
the Annona squamosa leaf extract, which
prevents aggregation. Similar findings have
been reported in studies on green synthesis of
nanoparticles, where zeta potentials ranged
from -20 to -35 mV, confirming stability
(Santhosh., et al., (2020). A zeta potential value
of -27.9 mV for nano-silver suggests that the
particles have a negative surface charge. This
negative charge arises from the turnout of
negatively charged ions or groups on the
surface of the silver nanoparticles.

Annona leaves Nanosilver and its extract
Anticancer activity

MTT Cytotoxicity

MTT assay for 3 groups was done to assess
cell viability and proliferation, G1 group of
non-treated MCEF-7 cell line showed no cell
death while G2 group that treated with
Annona extract only at a concentration of
(50pg/ml) Raja, et al., (2016); Naik &
Sellappan,. (2020); Vivek, et al., (2012). showed
significant decrease in cell viability with
percentage (58.2%). However, the most
efficient decrease was recorded at G3 that was
treated with both extract and nanosilver with
the same concentration with percentage
(79.57%) when compared with G1 group. The
MTT inspection has been a valuable tool for
evaluating the cytotoxic effects of plant
excerpts and nano-silver on MCEF-7 breast
cancer cells. Numerous studies have
expounded the prospect of these agents to
induce cell death and inhibit cancer cell
growth. Many plant extracts, including those
from green tea, curcumin, resveratrol, and
garlic, have shown significant cytotoxicity
against MCF-7 cells in MTT assays. The
cytotoxic effects of plant extracts are often
attributed to their ability to induce apoptosis,
inhibit cell propagation, and target specific
molecular pathways involved in cancer cell
survival Septaningsih, et al, (2024). Nano-
silver has been reported to exhibit dose-
dependent cytotoxicity versus MCF-7 cells in
MTT assays Vivek, et al, (2012). The
technicality of action of nano-silver is complex
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and involves multiple pathways, including
oxidative  stress;, DNA  damage, and
mitochondrial dysfunction Supavadee, et al.,
(2024); Ikram, et al., (2024).

P53 and BAX Gene Expression

The obtained results in Fig (7&8) revealed
the potent enhancement of Annona extract and
its nanosilver for induction of apoptosis
process via expression of P53 and bax genes.
Using COSTAT statistical method there are
significant increase from G1 to G3 for P53 and
bax gene expression. These genes play crucial
roles in apoptosis, a programmed cell death
mechanism that is essential for cancer
prevention. P53 is often referred to as the "
trustee of the genome,” p53 is a tumor
suppressor protein that is activated in
response to cellular stress. When activated, p53
can prompt apoptosis by upregulating pro-
apoptotic genes like bax. While bax is a pro-
apoptotic protein that promotes the emission
of cytochrome c from the mitochondria,
leading to the activation of caspases and cell
death Majid, ef al., (2021); Dan, et al., (2023);
Fatma, et al., (2022).

CONCLUSION:

The present study introduces Annona
squamosa as a potent source of important
bioactive ingredients for several biological
processes such as antioxidant,  anti-
inflammatory and anticancer treatments.
Moreover, the study recommends the aqueous
extraction of Annona leaves and the effective
and successful green synthesis of silver
nanoparticles from Annona leaves as a novel
method that offers safe, selective, low toxicity
and effective treatment trial for cancer and
biological treatments.
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Table 1: Specific primers sequence used in qRT-PCR
Primer Direction Sequences 5’-3’

P53 F TAACAGTTCCTGCATGGGCGGC
R AGGACAGGCACAAACACGCACC
Bax F CCCTTTTGCTTCAGGGTTTCATCCA
R CITGAGACACTCGCTCAGCTTCITG
GAPDH F GTCTCCTCTGACTTCAACAGCG
R ACCACCCTGTTGCTGTAGCCAA

Table 2: Preliminary phytochemical screening of aqueous extracts of A squamosa leaves

Compounds Aqueous
Phenols +
Flavonoids +
Saponins +
Alkaloids +
Tannins +

Table 3: Total Phenolic Content (TPC) &Total Flavonoids Content(TFC) in Aqueous Extract of Annona
squamosa Leaves

Compounds amount (medium)

Phenols (mg GAEequivalent /g dry weight) 8.70+ 0.68
Flavonoids (mg of quercetin equivalent /g dry 750 + 0.39
weight) T

Table 4: DPPH radical scavenging activity of samples.
Sample Abs. Avg Scav.%
Control 0.581 -
Ascorbic acid 0.111 91.43
Water extract 0.150 83.78

Table 5: Analysis of Aqueous extract of ANNONA Squamosa leaves

NO Peak Name Retention Time (min)
Flavonoids compounds
1 Rutin 2.520
2 Diosmin 2.923
3 Kampferol 10.627
4 Quercitin 15.173
5 hisperiden 6.52
Phenolic compounds

5 quinic 2.983
6 Ellagic 3.190
7 cinnamic 3.593
8 chlorogenic 4.400
9 resorcinol 8.477
10 pyrochatechol 9.187
11 phenantherine 16.007
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Table 6. Effect of aqueous extraction Annona squamosa leaves and green nano silver on the MCF-7

Breast cancer cells using MTT assay.

Groups Dose Mean absorbance Viability % Cytotoxicty %
Control (G1) -——- 0.306 99.5 0.5
Extract (G2) 50 ul/ml 0.126666667 41.3 58.2

Nano-Extract (G3) 50 ul/ml 0.061 19.9 79.6
Scav.%
94

-2 o 91.43

2 90

< 88

&
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Figure 1: DPPH radical scavenging activity (%) of ascorbic acid and aqueous Annona
extract.
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Figure 2: Identification of Aqueous extract of Annona Squamosa leaves
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Figure 3: UV-Visible Spectroscopy Characterization of silver nanoparticles green synthesis

by aqueous Annona Squamous leaves extract.
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Figure 4:TEM analysis of silver nanoparticles green synthesis by aqueous Annona squamous
leaves extract.
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Figure 5: FTIR Spectroscopy Characterization of silver nanoparticles green synthesis by
aqueous Annona Squamous leaves extract.
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Figure 6: Zeta Potential Measurementof silver nanoparticles green synthesis by aqueous
Annona Squamous leaves extract.
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Figure 7: Significance level variance increased from (a) to (c) when compared with G1
(Costat statistical analysis).
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Figure 8: Significance level variance increased from (a) to (c) when compared with G1
(Costat statistical analysis).
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