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ABSTRACT:

Objective: Synthesized silver nanoparticles (AgNPs) in liquids were investigated as anticancer
cells in the present study. Cytotoxic activity of six different concentrations 0.78, 1.56, 3.125,
6.25, 12.5 and 25 pg/ml of AgNPs against human breast cancer cell line (AMJ13) and
lymphocytes were assessed with MTT assay.

Methods: A Q-Switched Nd: YAG pulsed laser (A = 1064 nm, 800mJ/pulse) was used for
ablation of a pure silver plate to synthesis AgNPs in the polyvinilpayrrilidone (PVP) and
deionize distilled water (DDW). UV-Visible spectroscopy confirmed the synthesis of AgNPs and
zeta potential was evaluated. Morphology and size were analysis by transmission electron
microscope. AgNPs concentrations were determined by atomic absorption spectroscopy.
Possibilities of apoptosis induction were confirmed using mitochondrial membrane potential
assay, DNA fragmentation assay and GSH assay.

Results: The results indicated that AgNPs were able inhibit AMJ13 cells compared their
effect toward normal lymphocytes were at minimal according to viability with MTT
assay. Also these results suggested that AgNPs induced mitochondrial-mediated apoptosis,
furthermore, cause DNA fragmentation, but no significant change in GSH level in AMJ13 cells.

[SIEIRINE: The overall results indicated that the physically synthesized AgNPs were exhibited
dose-dependent cell death in AMJ13 breast cancer cell line while the effect of AgNPs on
Lymphocytes were very low, suggesting that physically synthesized AgNPs might be a potential
alternative agent for human breast cancer therapy.

Keywords: AgNPs, metal silver, AMJ13, cytotoxicity, Lymphocytes, MTP, DNA
fragmentation, GSH.
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Introduction

Breast cancer is the second most common cause of cancer death in women [1, 2]. Many cancers
initially respond to chemotherapy, and later they develop resistance [3-5]. Currently available
chemopreventives and chemotherapeutic agents cause undesirable side effects [6, 7]; therefore
developing a biocompatible and effective method of treatment for cancer is necessary. The
development of nanotechnology has been a grace to mankind as its paved the way
for several applications in therapeutics [8]. Nanobiotechnology is the most promising field for
generating new kinds of nanomaterials for biomedical applications [9]. Because nanoparticles
(NPs) have the affinity to an acidic environment, which characterized tumor tissue, it is believed
that selective targeting strategies with NPs facilitate more effective cancer detection and
treatment with minimized side effects to normal cells [10]. Silver nanoparticles (AgNPs) have
gained much interest in the field of nanomedicine due to their unique properties and obvious
therapeutic potential in treating a variety of diseases [11]. AgNPs are increasingly used in
various fields, due to their unique physical and chemical properties, several applications include
as antibacterial agents, in industrial, household, and healthcare-related products, in consumer
products, medical device coatings, optical sensors, and cosmetics, in the pharmaceutical industry,
the food industry, in diagnostics, orthopedics, drug delivery, as anticancer agents, and have
ultimately enhanced the tumor-killing effects of anticancer drugs [12,13,14] The characteristic
feature of nanomaterials, such as size, shape, size distribution, surface area, solubility,
aggregation, etc. need to be evaluated before assessing toxicity or biocompatibility [15].
Generally, metal NPs can be prepared by various physical and chemical methods. Pulsed Laser
Ablation in Liquids (PLAIL) is currently exploited as physical metal nanoparticles preparation
method. This method is based on pulse laser ablation from bulk metals in a liquid environment
(e.g., water). One of the advantages of this method, compared to other conventional methods for
preparing metal colloids, is the simplicity of the procedure; with respect to metals or solvents
that do not need a catalyst, etc. Furthermore, it is a clean method due to the absence of chemical
reagents or ions in the final preparation [16]. AgNPs have a great potential in cancer
management because they have selectivity novel in disruption of mitochondrial respiratory chain
leading to the production of reactive oxygen species (ROS), induced the expression of genes
associated with DNA damage, and enhanced apoptosis of tumor cells [17]. AgNPs induce cell
damage in a dose- and size-dependent manner; a higher dose and a smaller size lead to increased
cytotoxic effects [18]. Lately, Rani et al. [19] reported that AgNPs inhibit proliferation of human
glioblastoma cells. Sanpui et al. [20] demonstrated that AgNPs, not only disrupting normal
cellular function and but also affecting the membrane integrity, induced various apoptotic
signaling genes of mammalian cells leading to programmed cell death. The anticancer properties
of silver nano-bioconjugates was non-toxic to non-cancerous buccal cells while evoking a strong
cytotoxicity in the cancer cells [21]. Hsin et al. [22] reported that AgNPs induced apoptosis in
NIH3T3 cells by heightening the ROS generation and activated JNK pathway leading to
mitochondria-dependent apoptosis. Reactive oxygen species (ROS) are continually generated
and eliminated in biological systems. They play an important role in a variety of normal



biochemical functions, and abnormality in their function results in pathological processes.
Excessive production of ROS in the cell is known to induce apoptosis [23, 24]. ROS generation
has been shown to play an important role in apoptosis induced by treatment with AgNPs [19, 25,
26]. Hakkimane and Guru [27] have been developing method (hydrophilic drug isoniazid 'INH")
and successfully applied for the analysis of drugs in nanoparticle formulations. In this study,
investigated of cytotoxic effect of synthesized AgNPs by laser ablation of the metal plate
immersed in PVP solution/deionized distilled water without adding any chemical materials,
characterized with different techniques. On the basis of the aforementioned, this study was
designed to assess the cytotoxicity of the synthesized AgNPs in AMJ13 human breast cancer
cells and normal Lymphocytes isolated of healthy donors. We attempt to provide concentrated
insight into cytotoxic AgNPs between cancer and normal cells, and mechanism effects into cells
through mitochondrial disrupt assay, DNA fragmentation assay and GSH assay.

Materials and Methods

Synthesis of silver nanoparticles

A Q-switched Nd-YAG laser (type HUAFEI) operating at 1064 nm wavelength was employed to
the synthesis of silver nanoparticles by pulse laser ablation method. After laser-based setup was
constructed, silver particles from metallic silver plate (2 mm thick and 99.999% npurity)
immersed in two types of liquid media, PVP solution (2.5mg/ml DDW) and the other only
deionized distilled water (DDW) were ablated. The plate target was placed at the bottom of a
glass cell containing 5ml liquid media volume and was rotated in order to be distributed
uniformly. The number of pulses utilized to produce the silver nanoparticle solution was 1000
pulses, at laser energy shoot was 800 mJ/pulse, lasers pulse duration and repetition rate were 10
ns and 10 Hz respectively. The distance between target plate and laser source was 10 cm,
diameter of laser spot on a targeted plate was 1mm. After that, a yellowish colloidal solution of
silver nanomaterial was obtained [28] with some modification.

Cell lines

An Iragi woman patient of breast cancer cell line (AMJ13) was employed in this study, kindly
provided by Iraqi Center for Cancer and Medical Genetic Research (ICCMGR). This cell line
was cultivation and maintained in RPMI 1064 culture media with 2 mM L-glutamine, HEPES,
100 pg/mL penicillin/gentamycin and 10% fetal calf serum (USbiological, USA), in a humidified
atmosphere and 5 % CO2 at 37 °C.

Subculture of Cell Lines

Cultures were viewed using an inverted microscope to assess the degree of confluence and to
confirm the absence of bacterial and fungal contaminants. Cell monolayer washed with PBS
using a volume equivalent half of the volume of culture medium. Trypsin/Versin solution was
added on to the washed cell monolayer using 1 ml per 50 cm? of surface area. The flask was
rotated to merge the monolayer with Trypsin/Versin solution. The flask was returned to the
incubator and left for 2-5min. The cells were examined using an inverted microscope (CKX41;



Olympus, Japan) to ensure that all the cells were detached and floated. To be used it in the next
experiments.

Lymphocytes Isolation
Lymphocytes were obtained from healthy donors and cultured as described [29]. An effect of

AgNPs on the growth rate was determined by MTT.

Characterization of silver nanoparticles

UV-Vis absorbance spectroscopy analysis

Absorbance spectra of the silver nanoparticle solutions were measured by UV-visible double
beam spectrophotometer (Metertech SP-8001-Tiwan) directly after synthesis. Also the
absorbance spectrum was measured at regular different time intervals (for 2weeks) to same
samples to authenticate the formation and stability of AgNPs in aqueous solution [30].

The zeta potential measurement

The zeta potential was carried out using zetaplus analysis (brookhaven-Milton Keynes, UK).
Zeta potential analysis is important to measure the surface charge of silver nanoparticles.
Concentration measurement

Concentration of the synthesized silver nanoparticles was determined using atomic absorption
spectroscopy (model Nov AA350, Germany).

TEM analysis of silver nanoparticles

The morphology, size and particle distributions of synthesized AgNPs was analysis used
Transmission electron microscopy (model CM10 pw6020, Philips-Germany) with image-j and
GETDATA software programs. TEM samples were prepared by placing a drop of the suspension
of silver nanoparticles solution on grids and allowing it to evaporate.

Cell Viability Assay.

The cytotoxic effect of synthesized AgNPs was assessed by MTT (Santa Cruz) cell viability
assay against AMJ13 and Lymphocytes. Cells were seeded into 96-well transparent flat bottom
plates (Santa Cruz) at a density of 1 x 10* cells/well and incubation at 37°C in a humidified
incubator for 24hrs. After that, the cells were exposure with AgNPs-PVP and DDW (at laser
energy 800mJ/pulse) (0.78, 1.56, 3.125, 6.25, 12.5 and 25ug/ml) with different treatment periods
(24, 48, and 72 hours), in addition to control untreated cells. After end hours of incubation, the
plates were aspirated to remove the exposure medium; the wells were washed with 100ul of
PBS. Finally, 50ul of a solution 4,5-dimethylthiazol-2-yl-2,5-diphenyltetrazoliumbromide (MTT,
5mg/mL in PBS) was added to each well. After 2-4hrs, media with MTT reagent was aspirated,
then adding 100uL of dimethylsulfoxide (DMSO) to solubilize the formazan crystals [31]. The
optical density was measured with a microplate reader (FLUOstar OPTIMA - Germany) at an
absorbance of 544 nm. Viability was determined by the following equation: % viable cell = OD
of control cells- OD of treated cells/ OD of control cells x 100. The half maximal inhibitory
concentration (ICsp) value was calculated and employed for next tests.

Mitochondrial membrane potential assay
This assay depends on the disruption of mitochondrial transmembrane [oJeJegtEURTSEReIgls Of
the earliest intracellular events that induction of apoptosis. Mitochondrion BioAssay Kit



(US.Biological) was employed to determine the early events of apoptosis, the treated and control
cells was stained with fluorescent dyes. Cells were grown in 96-well flat bottom plate (1x10*
cells/well), cells were exposed to I1Csq silver nanoparticles for 24hr at 37°C with 5% CO,. At the
end time of incubation, the exposure media was aspirated. The diluted MitoCupture reagent was
added (50ul/well) over the cells for 15min. The cells were observed under a Leica inverted
fluorescence microscope with the blue filters; the microphotographs were obtained with a Leica
inverted fluorescent microscope DMI16000 digital camera.

DNA fragmentation assay

Cells were grown in 1x10° in flask 25cm?3 in the RPMI media for 24 hrs incubation. After that
cells were exposed to 1Csy value of silver nanoparticles for 24 hrs. cells were harvested with
scraping. MagCore® Genomic DNA Large Volume kit is designed to extract genomic DNA
from sample via Magnesia 16 System auto-extraction instrument. The kit contains all the
reagents needed for purification processes and using magnetic-particle technology. Reagents are
supplied in prefilled cartridges, which can be loaded into machine directly without extra work.
Easy select program code number (104) in MagCore® and combine using MagCore® Genomic
DNA Large Volume Kit can extract high quality genomic DNA. The extracted DNA was mixed
with DNA loading dye, and then applied to 1% agarose gel electrophoresis. After staining with
ethidium bromide (USBiological, USA), the DNA was visualized by UV irradiation and
photographed by gel documentation system (Sci-Plus, UK). Molecular weight marker ladder was
used to characterize the DNA fragmentation.

GSH assay

The cells were grown in flask 25cm3 at 1x10° for 24 h incubation. Cells were exposed to I1Cs
value of silver nanoparticles for 24 her, without control cells exposure. The cells collected with
supernatant in sterile tube and subject to freeze-thaw cycles to break the cell membranes. Done
centrifuge for tubes at (5000rpm) for 15 min. at 20C, the supernatant WESRIEUSEIES to new
tubes (samples). The assay samples and standard are incubated together with GSH-HRP
conjugate for one hour. A competition for limited antibody binding sites on the plate occur
between GSH-HRP conjugate and GSH in the samples and standards. After the incubation, the
wells are decanted and washed five times. The wells are then incubated with substrate for HRP
enzyme. Finally, a stop solution is added to terminate the reaction, which will then turn the
solution yellow. The intensity of color is measured spectrophotometrically at 450nm in a
microplate reader (FLUOstar OPTIMA). The intensity of the color is inversely proportional to
the GSH concentrations in the sample or standard. A standard curve is plotted relating the
intensity of the color (O.D.) to the concentration of the standards. The GSH concentration in
each sample is interpolated from this standard curve.

Statistical Analysis:

The Statistical Analysis System- SAS [32] program was used to factors in study
parameters. Least significant difference —LSD test was used to significant compare between
means in this study.



Results and Discussion

Synthesis and Characterization of Ag Nanoparticles

The stock concentrations for both a synthesized AgNPs-PVP and AgNPs-DDW by pulse laser
ablation were 50ug/mL. The synthesis of AgNPs using the pulse laser ablation on silver metal
plate was confirmed by the color change. The color of the solutions changed from colorless to
yellowish during the ablation and to yellowish brown depending concentration [28]. To monitor
the synthesis and stability of AgNPs, the absorption spectra of the AgNPs were observed using
UV-visible spectroscopy for same samples several times for two weeks. This indicates that
AgNPs formation occurs due to the excitation of surface plasmon vibration (SPR) of the
particles. The typical SPR of both AgNPs was observed between 402 and 410 nm. fig 1.
Observation of this peak, assigned to a surface plasmon, is well documented for various metal
nanoparticles with sizes ranging from 2 to 100 nm [33].
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Figure 1: UV-vis spectrum of synthesized AgNPs by laser ablation: a) in PVP solution; b) in DDW; c)
synthesized AgNPs coloidals.

This absorbance peak indicated the spherical shape of the prepared AgNPs. The zeta potential of
the AgNPs-PVP and AgNPs-DDW were around -17.44 and -19.01mV, respectively. The zeta
potential values are providing convincing evidence that the particles have no tendency to
agglomerate. Fig (2).
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Figure 2: Zeta potential analysis of synthesized AgNPs using the laser device by pulse laser ablation
at laser energy 800mJ/pulse: a) AgNPs-PVP ; b) AgNPs-DDW.

The zeta values that obtained from this study for the two types of AgNPs prepared corresponds
to previous studies results [34, 35]. As well, the UV-visible spectra of the AgNPs in PVP, and
DDW were measured after 1and 2 weeks to investigate the capability of fluids as a stabilizer.
The absorption spectrum in Figure 1 does not show a significant change in the fresh sample
compared to old sample in DDW, but a marked reduction peak can be seen in
PVP. Although the spectrum peaks at these wavelengths did not deviated from 410. The size and
particle size distribution of both AgNPs in the aqueous solutions were observed by TEM
micrographs with histogram, with a relatively narrow particle size distribution as fig (3). The
TEM micrographs for AgNPs-PVP analyzed revealed that the average size of the particles is
(28.43nm) and the largest proportion of particles ranging from (10-40 nm). While the TEM
micrographs for AgNPs-DDW analysis was revealed that the average size of the particles is
approximately (21.20nm) and the largest proportion of particles ranging from (10-35 nm), fig
(3). The nanoparticles shape observed by TEM was almost of spherical shape of both
synthesized AgNPs, this corresponds with reported [36]. This type of NPs shape is suitable for
drug loading and most biological applications [37]. Sivakumar et al. [38] found that the
synthesized silver nano cubes by using Peltophorum pterocarphum is possible that using as an
antimicrobial agent against plant morbific fungi.
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Figure3: Characterization of synthesized AgNPs by pulse laser ablation using transmission electron
microscope TEM. (A) particle size distributions for AgNPs-PVP; (B)TEM images of AgNPs-PVP;
(C) particle size distributions AgNPs-DDW:; (D) TEM images of AgNPs-DDW.

Cytotoxicity and determination of minimum inhibitory concentration of AgNPs (ICxp).

The cytotoxicity of AgNPs initially was evaluated by MTT assay following exposure of AMJ13
cells and lymphocytes to increasing concentrations and three times 24, 48, 72hrs. The cells were
treated with two types of synthesized AgNPs-PVP and AgNPs-DDW with same concentrations
selected (0.78 to 25pg/ml). The cell viability assay is one of the important methods for
toxicology analysis which the cellular response to toxic materials, and it can provide
information on cell death, survival, and metabolic activities [19]. The results from the cell
viability assay showed a concentration-dependent pattern and exposure periods in both cell
types. The size 20 nm AgNPs were more toxic than the size 50 nm AgNPs. The behavioural
responses and deviations were dose dependent, increasing by increasing the dose [39]. AgNPs
(PVP or DDW) cause significant cell death in breast cancer cells than Lymphocytes at tested
concentrations (Figure 4 and 5: a, b). This result demonstrated that AgNPs-PVP was slightly
more potent than AgNPs-DDW in AMJ13 cells. Earlier reports indicated that starch, bovine



serum albumin (BSA) and polyvinylpyrrolidone (PVP) modified AgNPs were toxic to cells [40,
41]. With increasing concentration, the survival rate of AMJ13 cells treated with both AgNPs
decreased more sharply than lymphocytes treated with AgNPs. Thus, it could be a suitable model
for the development of novel therapeutic approaches to combat breast cancer. Franco-Molina et
al. [42] reported that colloidal silver induced dose-dependent cytotoxic effect on MDA-MB-231
breast cancer cells. The results revealed that both AgNPs forms were high cytotoxic on cancer
cells comparison of normal cells. The synthesized silver and gold nanoparticles by using the
plant extract of Eclipta prostrata were found to be toxic against HT 29 cancer cells [43]. At 24
hrs of treatment, ICsp on AMJ13 was 6.25ug/ml for both AgNPs-PVP and DDW, which

decreased the cell viabilities to 50% subtracted from control. SIile:RGERIlallo N e]aWe: 1-Ko) Malo]saa ]!

RO CRAYESRYEI YR, compared with the cancer cells, ICs did not appear during all three
exposure periods. Therefore, in further experiments, we focused on breast cancer cells.

Govindaraju et al. [44] reported that AgNPs caused a significant cytotoxicity in HL60 and HelLa
cells in a concentration-dependent manner with the 1Csy value of 2.84 and 4.91pg/ml,
respectively, whereas ICsy for normal mononuclear was 63.37ug/ml. Cytotoxicity of AgNPs on
MCF-7 breast cancer cell line was able to reduce viability in a dose-dependent manner, and the
AgNPs ICso on MCF-7 was found to be 50pug/ml [34].
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Figure 4: Cytotoxic activity of AgNPs-PVP during 24, 48, and 72hrs of exposure on: a)
AMJ13 breast cancer cell line; b) Lymphocytes.
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Figure 5: Cytotoxic activity of AgNPs- DDW during 24, 48, and 72hrs of exposure on:
a) AMJ13 breast cancer cell line; b) Lymphocytes.

DNA Fragmentation.

The DNA laddering technique is used to visualize the endonuclease cleavage products of
apoptosis [45]. This assay involves extraction of DNA, the DNA damage represented in the
formation of long smear with ladder pattern in agarose gel for the treated AMJ13 cells, whereas
the untreated cells showed minimal DNA damage as a very shallow smear with no ladder pattern
in the gel after electrophoresis, (figure 6) shows ladder like pattern of DNA fragmentation is
approximately 4000-100 bp. DNA fragmentation is broadly considered as a characteristic feature
of apoptosis [46]. Apoptosis of the AgNP treated cells was accompanied by a reduction in the
percentage of cells in GO/G1 phase and an increase in the percentage of G2/M phase cells,
indicating cell cycle arrest atG2/M [47]. AgNPs are known to induce cytotoxicity in several
types of cancer cells by generation of ROS and mitochondrial dysfunction, thus death cells [48].



The ROS can act as signal molecules promoting cell cycle progression and can induce DNA
damage [49]. Induction of apoptosis can be confirmed by two factors such as irregular reduction
in size of cells, in which the cells are reduced and shrunken, and lastly DNA fragmentation [50].
These results clearly indicates that the DNA “laddering” pattern in AMJ13 cells treated with
AgNPsICs is one of the reasons for cell death.

Figure 6: Effect of AgNPs on
DNA fragmentation. AMJ13 cells
were treated with 1C50 for 24h and
DNA fragmentation was analyzed
by agarose gel electrophoresis.
Lane M, 1 kB ladder; lane 3,
control; lane 1, AgNPs-DDW; lane
2, AGNPs-PVP.

Effect of synthesized AgNPs on Reduced Glotathione (GSH) level in cytoplasm cells.
In order to verify the GSH level, AMJ13cancer cell line was ICs, treated with two types of

synthesized AgNPs-PVP and AgNPs-DDW (at laser energy 800mJ/pulse) separately, which was
6.25ug/ml for two types. A standard curve is plotted relating the intensity of the color (O.D.) to
the concentration of the standards to extract the standard equation of the curve. The GSH
concentration in each sample is interpolated from this standard equation. The standard equation
is used to determine the GSH concentration in each sample. Fig (7).
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In this assay, the effect of I1Cso for both synthesized AgNPs showed slightly decreased in GSH
level for treated AMJ13 cells of comparison with the control (untreated cells) after 24hrs of
treatment, with non-significant variation. Table (1).

Table (1): Levels of (GSH) in the cytoplasm of exposed AMJ13 to AgNPs (PVP /DDW).

Type of cells Type of AgNPs Level of GSH Probability
(ng/ml)
AgNPs-PVP 0.729
AMJI13 AgNPs-DDW 0.750 0.263 NS
Control(untreated) 0.996

NS: Non-significant.

Reduced Glutathione (GSH), a thiol-containing tri-peptide, predominantly exists at high levels in
reduced form and functions by scavenging ROS to maintain balance in the cellular redox
environment and protect cells against oxidative stress [51]. Reported, Oberley et al. [52] that
AgNPs decreased (GSH) levels and increased generation of (ROS) in cells. In previous study by,
Swanner et al. [53] reported that GSH levels can modulate the cytotoxicity of AgNPs in both
MCF-7, and MCF-10A breast cancer cells, but did not had much effect on AgNPs activity in
MDA-MB-231 breast cancer cells. Intracellularly released Ag" ions interact with thiol groups of
antioxidants such as glutathione (GSH), superoxide dismutase (SOD) and thioredoxin, leading to
increased lipid peroxidation, oxidative stress, DNA damage and subsequent apoptotic cell death
[54, 55]. Biological evaluation of the nanoparticles showed significant antimicrobial and
antioxidant activity [56]. Thiol molecules are found conjugated to several membrane proteins in
the cell membrane, cytoplasm, and mitochondria, which may serve as targets for AgNPs or Ag”
ions [57]. Emphasized, Fahrenholtz et al. [35] during treatment A2780, SKOV3, and OVCAR3
cells with PVP-coated AgNPs (10 and 100 pg/ml) for 24 h to quantify the cellular content of



both oxidized (GSSG) and reduced glutathione (GSH). The net effect of these changes was a
decrease in the GSH/GSSG ratio in SKOV3 cells, but not in OVCAR3 and A2780 cells. The lack
of correlation between the effects of AgNPs on GSH/GSSG and relative sensitivity of ovarian
cancer cells to AgNPs exposure indicated that modulation of the GSH/GSSG ratio is unlikely to
be the dominant mechanism by which AgNPs exert their cytotoxic effects.

Mitochondrial Permeability Transition Apoptosis Test

Mitochondrial transmembrane potential (MTP) is an early event in apoptosis. The apoptosis cells
were evaluated using MitoPT apoptosis Kit (cationic aye) that were demonstrated that the onset
of apoptosis in mitochondria was almost 6 hours after exposure to I1Cso AgNPs for two types.
Mitochondria-mediated apoptosis undergoes two major changes which include changes in the
permeabilization of the outer mitochondrial membrane and the loss of the electro chemical
gradient [58]. Membrane depolarization is mediated by the mitochondrial permeability transition
pore. Prolonged mitochondrial permeability transition pore opening leads to a damage outer
mitochondrial membrane [59]. These results indicate that AgNPs could induce apoptosis through
a mitochondria-mediated apoptosis pathway, as confirmed in (Fig-8), observed following
treatment of AgNPs-1Cso for 6 and 24 hre, disappearance of red fluorescence and emergence of
green fluorescence in treated AMJ13 cells (green cells), which intension with exposure period
increased. While the untreated AMJ13 cells appeared of red fluorescence (red cells). Gurunathan
et al. [60] were observed disappearance of red fluorescence and emergence of green fluorescence
in Ab49 cancer cells, whereas the green fluorescence was very weak in L132 normal cells treated
with AgNPs for 12hrs, indicating that AgNPs could cause MTP collapse significantly higher in
cancer cells than normal cells. Govender et al. [61] observed a significant increase in mt
depolarization after AgNP treatment, with an accompanied decrease in ATP concentration. They
concluded that the high levels of bax expression, high mt depolarization, and decreased ATP
suggest that AgNP induces cellular apoptosis in cancerous lung cells via the intrinsic apoptotic
pathway. Several studies also suggest that nanoparticles seem to be localized in mitochondria
and cause oxidative stress as well as potentiate structural damage and eventually lead to toxicity
to the cells [62, 63].
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Figure 8: AMJ13 cell line treated with 1Cso AgNPs (200X): (Capital letters) AgNPs-PVP treated and
(small letters) AgNPs-DDW treated : A, a) untreated (control) cells; B, b) cells 6hrs treated; C, c)
cells 24hrs treated. Red viable cells (blue arrow), green apoptotic cells (white arrow).

Conclusion

In this study, synthesized spherical AgNPs is a green, environmentally friendly approach, cost
effective and rapid method for synthesis of AgNPs using a novel laser at energy 800mJ/pulse.
The present study demonstrated that AgNPs-PVP and AgNPs-DDW had a strong inhibitory



effect on the growth of AMJ13 cells by different concentrations, while effect of AgNPs-PVP and
AgNPs-DDW viability Lymphocytes were very low. The overall results indicated that the
physically synthesized AgNPs were exhibited dose-dependent cell death in AMJ13 breast cancer
cell line, suggesting that physically synthesized AgNPs might be a potential alternative agent for
human breast cancer therapy. This study also could provide basic information about the
mechanisms involved in AgNPs-induced apoptosis of AMJ13 cells. From the cell viability assay,
the 1C5o was found to be 6.25pg/mL. Since Lymphocyte ICsy did not appear during all three
exposure periods. This report also suggests that AgNPs induce cell death through disrupted
mitochondrial membrane, DNA fragmentation and, but the results revealed non-significant GSH
level assay.
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