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ABSTRACT

This research was conducted to evaluate the cytotoxicity of Ag:ZnO
nanocomposites prepared from C. murale leaves extract on MCF-7 cancer
cell line . Four concentrations of 200, 100, 50 and 25 png/ml were prepared,
as the Ag:ZnO Nanocomposites showed the best percentage. Inhibition
of the growth of MCF-7 cancer cells. This test included evaluating the
effect of Ag:ZnO nanocomposites on the morphology of MCF-7 cancer
cells, by detecting changes that occur to cells to measure some cellular
indicators including cell permeability, cell number, nuclear content of
cells, mitochondrial membrane permeability, and the level of cytochrome
C release from cells. The results showed a clear decrease in the number of
cells, an increase in nuclear density when the cells were treated with the
complex at concentrations of 200 and 100 mg/ml, a significant decrease
in the strength of the mitochondrial membrane, and an increase in
cytochrome C levels at concentrations 200 and 100 pg/ml, and the results
showed the ability of the complex to increase the permeability of the
cell membrane. For cells at a concentration of 200 mg/ml because of the
damage that occurs in the cell membrane, which leads to an increase in the
permeability of cell membranes.
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INTRODUCTION

Cancer is an incurable disease that causes cells
to grow abnormally, and cells multiply and divide
irregularly, allowing these cells to spread and
divide out of control. Changes in the cell cycle that
control oncogenes and tumor suppressor genes
lead to the expression of uncontrolled proteins.
Natural contributes to stimulating cell division
and survival. Cancer is not a single disease, but
rather it represents a group of diseases that
are characterized by an uncontrolled increase
and spread of abnormal cells, and the spread
of these cells is uncontrollable. Which leads to
death due to a lack of control over the spread
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of malignant cancer cells. The statistics in Iraq
also showed an alarmingly high rate of cancer ,
due to carcinogenic factors and the environment
represented by pollution and radiation. Studies
have revealed recent data recorded for cancer
in lIrag on the presence of increased rates of
cancer and congenital malformations in the city
of Fallujah due to the city’s exposure to military
operations and the use of radioactive materials
[1,2]. Nanobiotechnology is the most promising
field for the synthesis of new types of particles and
can be used in medical and biological applications.
Because nanoparticles (NPs) have the potential to
bind to the acidic environment that characterizes
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tumor tissues, it is believed that selective targeting
strategies using nanoparticles (NPs) facilitate more
effective cancer detection and treatment while
reducing the side effects of healthy cells [3]. High
Content Screening device. (HCS) is a system that
automatically measures the intensity and location
of intracellular and intracellular signals [4], and
HCS provides a multifaceted analysis of the
toxicity of compounds at the individual cell level
[5] and [6]. This technique measures the intensity
and location of the glow signals within the single-
cell and the cellular components between the
collected cells, where a timely imaging analysis
is performed as they reach the fluorescence
channels. Fluorescence immunocytochemistry and
variation in cellular morphology and intracellular
trafficking and other changes [7,8], NPs have
been investigated in relation to their various
cytotoxic effects using photostimulation in human
malignant melanoma (HT144) and normal cells
in human colonic epithelial tissue (HCEC), where
it showed that zinc and silver nanocomposites
have an effective effect in killing cancer cells more
efficiently than they severely affect normal cells
during detection through the spectrophotometer.

C. murale plant of the family Chenopodiaceae
and formerly called Amaranthaceae is a rich
source of many bioactive compounds [9], a
winter herb that naturally grows along roadsides

and is cultivated fields and contains a number of
active substances. Which is characterized active
against pathogens such as fungi and pathogenic
bacteria and is used in many medical applications
such as hepatoprotective drugs, analgesics, and
antihypertensive drugs [10]. Vitality against tumors
and pathogenic microorganisms. The study aimed
to prepare and test the silver-zinc nanocomposite
and test its effect against MCF-7 cancerous line
using High Content Screening.

MATERIALS AND METHODS
Collection of plant samples

The leaves of C. murale were collected from
central Ramadi / Irag and were prepared and
dried according to the instructions followed in [8],
and the plant was classified by Dr. Ashwaq Taleb
Hameed - College of Education. For Women -
Medical Herb.

Preparation of silver-zinc nanocomposite

An alcoholic extract was prepared with a
saxolites device, according to the protocol
[11], 25 ml of C. murale extract was added at
a concentration of 1 mg/ml to the mixture of
minerals, both separately, with stirring for an hour,
and the color shift was observed and then worked
for it. Centrifuge and wash the precipitate with
ethanol and distilled water several times and then
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Fig. 1. UV absorption spectrum of Ag:ZnO nanoparticles from 200 nm to 1000 nm.
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dried at 60 °C for 4 hours [12], an equal amount
of ZnO and Ag NPs dissolved in ethanol was
mixed and the mixture was mixed on a magnetic
stirrer for 1 h. At a temperature of 60 ° C for one
hour, four concentrations of 200, 100, 50, and 25
micrograms/ml were prepared.

High Content Screening (HCS)
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This assay for the purpose of studying the effect

of nanoparticles manufactured from the alcoholic
extract of C. murale on breast cancer cells MCF-
7 are cancer cells isolated from a 69-year-old
Caucasian woman in 1970 with breast cancer,
MCEF-7 is an acronym for the Michigan Cancer
Foundation 7- Where a cell line was established in
1973 AD by Herbert Soule and his colleagues [13],
this test included measuring and monitoring the
changes that occur in cell nuclei, cell membrane

LI
ca bl

8

ﬂ%

1627.92—

1666.50~

8 8 % 8
1

S
3
rE TN 5 I W v O O 1 O

3

Ag NPs

8

1527.62—

Ty T T
3750 3500 2500 2250

§

1
]
]
=

T
1250

§.<

T T
2000 1750

O
paa o lans o laadyTeg g

3

~
3

Ag:ZnO NPs

3

1l

g
|
%

1635.64—

T T
3750 3250

§

3500 2750

T T
750 500
cm.

Fig. 2.
cm™,

FT-IR absorption spectrum of ZnO, Ag, and Ag: ZnO nanocomposite particles from 500 nm to 4000
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permeability, and release of cytochrome from
mitochondria. This test was carried out at the
University of Malaya/DepartmentofPharmacology
/ Center for Investigation of New Drugs in Malaysia.
Cancer cell line cells were prepared as mentioned
in [12], placed on a plate (96 holes), and incubated
in a 5% CO2 incubator at a temperature of 37 °C
for 24 h., 50 pl of concentrations of nanoparticles
manufactured from the alcoholic extract C. murale
200, 100, 50, and 25 pg/ml were added to each
hole and three holes for each concentration, while
50ul of culture medium was added to the control
hole. 50pl of live-cell dye was added to each hole
and incubated for 30 minutes at a temperature
of 37 °C. and incubated for 10 minutes at room
temperature away from light. The plate was
washed twice with 100ul of the washing solution
for 10 minutes, then 100l of blocking buffer was
added to each hole and incubated for 15 minutes
at room temperature. After removing the blocking
solution, 50ul of the primary antibody solution
was added to each hole. And incubated for one
hour at room temperature 25 °C in the dark, 50 pl
of dye solution secondary antibodies were added
and incubated for one hour at room temperature
away from light, then the dye solution was

discarded after incubation and washed with water,
100 pl/hole was added of washing buffer solution
and then take the plate to read it using Array Scan
HCS Reader

RESULTS AND DISCUSSION

In Fig. 1 sharp absorbance at a wavelength of
388 nm was obsorved due to the strong coupling
between ZnO and Ag nanoparticles, the surface
plasmon range of Ag:ZnO nanocomposite is clearly
wider. Highest light temperature: ZnO for light at a
peak at the wavelength of 267nm indicative of the
highest C. murale extract and a perfect correlation
between plant extract and silver oxide and silver
nanoparticles after reduction. It has been shown
that silver nanoparticles with a size of 10-50 nm
embedded in oxide nanoparticles add to a direct
light spike [14].

The FT-IR spectrum of Ag:ZnO nanocomposite
were recorded in the range 500-4000 cm™, the
beam at 574.8 cm™ and 763 c¢cm™ indicates the
bonds of Zn-O and Ag-O groups respectively (Fig.
2). A peak was determined at the 1527.62 cm™
band in ZnO nanoparticles and a peak at the same
band in silver nanoparticles was determined which
is attributed to the C=C aromatic bonds. As for the
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Fig. 3. X-ray diffraction patterns of silver and zinc nanocomposite prepared from C. murale extract
after 24 h.
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state of Ag:ZnO nanocomposite after the binding
of zinc oxide nanoparticles with silver particles, it
was detected after the intensity of the absorbance
peak decreased between 1600-2750 cm™ due to
the binding of Ag nanoparticles on the surface of
the ZnO nanoparticles [15].

XRD was also used to analyze the crystal
shape and size of the Ag:ZnO nanocomposite,
the results of the XRD analysis of the complex
particles prepared from C. murale extract showed
diffraction peaks at = 31.86°, 34.58°, 36.38°,
43.53°, 47.71°, 56.76, 63.2, 66.6, 68.2, 69.32,

Fig. 4. The shape of the Ag: ZnO nanocomposite under a scanning electron microscope,the
magnification power is 100,000X.
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Fig. 5. Effect of Ag: ZnO nanocomplex concentrations on the viability of MCF-7 cells
after 24 hours of incubation at 37 °C using HCS device.
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75.88, and 77.36°, respectively. (Fig. 3). When
comparing the diffraction degrees of the complex
with the diffraction degrees of both zinc oxide
and silver nanoparticles, it showed the presence
of two different sets of diffraction peaks, which
indicates the binding of both zinc oxide and silver
in one complex [16]. The average size of silver
nanoparticles was calculated to be 43.09 nm.

The results are shown in the Fig. 4 the
size and shape of the surfaces of the Ag: ZnO
nanocomposite, SEM images show nanocomposite
in the form of irregularly shaped clumps or at

most hexagons or cubes. The appearance of the
complex nanoparticles in this way is due to the
presence of silver particles bound with zinc oxide
particles. In addition, the presence of pores in
the information gives clear evidence that AgNPs
are encapsulated on the surface of ZnO [17]. The
average nanocomposite diameter was calculated,
which was 50.4nm.

The results shown in Fig. 5 show that the
Ag:ZnO nanocomposite has high cytotoxicity to
the MCF-7 cancer line cells at the concentration
of 200 and 100 mg/ml with a significant difference
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Fig. 6. Effect of Ag:ZnO nanocomplex concentrations on nuclear density (right) and cell membrane (left) of MCF-7 cells after 24 hours
of incubation at 37 °C using HCS apparatus.

Cytochrome C
800+

2

S

S o ukll

£ 600+

< NS NS

[

?

@ 4004

o

3

i

& 200

g

2

<

0- T T
o o
'é@b\ N S & S
\2
@6“ Concentration in pg mL"
"
«©

N

Mitochonderial Membrane Permeability
800+
> NS NS
B
S *k
£ 600 i
k=
@
@
o 400+
=}
3
i
S
g 2001
[
>
<
0- T T
0\0& ® PN & >
@
@i\é Concentration in pg mL"’
AN
{{60
00

Fig. 7. Effect of different concentrations of Ag:ZnO nanocomposite on mitochondrial membrane permeability (right) and cell
membrane (left) of MCF-7 cells after 24 hours of incubation at 37°C using HCS apparatus
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(p £ 0.01) compared to the control cells , where
the nanocomposite treatment led At these
concentrations, a clear decrease in the number of
cells was shown in Fig. 5, while the concentrations
of 50 and 25 mg/ml did not indicate any significant
differences (Fig. 5). The results also showed the
ability of the complex to increase the permeability
of the cell membranes with a significant difference
(p £0.01) at a concentration of 200 mg/ml due to
the damages that occur in the cell membrane of
cells and leading to an increase in the permeability
of cell membranes, and there is no such effect in
other concentrations on membrane permeability.
(Fig. 6). An increase in nuclear density was
observed when the cells were treated with the
complex at concentrations of 200 and 100 mg/ml
with a significant difference (p < 0.01) compared
to the control treatment cells, while for the rest
of the concentrations, no effect was shown on the
level of nuclear density of cells compared to the
control treatment (Fig. 7). The fourth indicator
studied is mitochondrial membrane strength
as an important characteristic of mitochondrial
integrity, and membrane depolarization is an
ideal indicator of mitochondrial dysfunction that
is increasingly affected by drug toxicity and is an
effective characterization of cell death signals [18].
The results of Fig. 8 show that the nanocomposite
concentrations of 200 and 100 pg/ml caused a

significant decrease in mitochondrial membrane
strength (p < 0.01) compared to the control. The
results of this indicator showed that there was
no significant difference in the strength of the
mitochondrial membrane when treated with B at
concentrations of 50 and 25 pg/ml.

Cytochrome C is known as a major component
of the weakly bound electron transport chain
on the outer layer of the inner mitochondrial
membrane, and cytochrome c plays a role mainly
in programmed cell death [19]. The results
(Fig. 7) showed that there were no significant
differences between the concentration of 50 ug/
ml and the concentration of 25 ug/ml compared
to the control. It was also noted that the levels of
Cytochrome C increased significantly (p < 0.01)
than the control model at the concentrations of
200 and 100 pg/ml. From the above, it is noted
that high concentrations of the complex affect all
cellular indicators of the MCF-7 cancer cell line
when exposed to the complex for 24 hours at a
temperature of 37 °C, which leads to inducing the
cells to enter into the process of programmed cell
death (Fig. 6). The distinguishing features of the
early stages of programmed cell death include
disruption of mitochondrial activity and changes
in the permeability of their membranes and the
redox system within them, which in turn leads to
the opening of the membrane pores and allowing

MP
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Control

MMP CcC

Fig. 8. Effect of Ag:ZnO nanocomposite on nuclear content, cell membrane permeability, mitochondrial
membrane permeability, and cytochrome c release level of MCF-7 cancer line cells after incubation for
24 h. at a temperature of 37 °C.
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the passage of ions and small molecules through
the membrane. The process of opening pores in
the cell membrane leads to ionic balance, which
in turn leads to the separation of the respiratory
chain and the release of cytochrome Cinto the cell
[20].

The use of the cytotoxicity test for drugs is an
essential part of detecting new drugs, and it is a
complex process that affects multiple metabolic
pathways after exposure of cells to the toxic
substance and as a result, leads to inducing cells to
die. Death occurs in the cell either as apoptosis or
necrosis, which is usually accompanied by changes
in the shape of the nucleus, cell permeability, and
mitochondrial functions, which leads to the loss
of the function of the mitochondrial membranes
and the release of cytochrome C from the
mitochondria [16].

There are many studies showing the toxicity of
Ag:ZnO nanocomposite made from plant extracts
on cancer cells. The Ag:ZnO nanocomposite
made from extracts of Murraya koenigii and
Zingiber officinale showed cytotoxicity towards
MCEF-7 cancer cell line cells by inducing nuclear
fragmentation, chromatin condensation and
cell entry into programmed death as a result
of increased synthesis of free oxygen radicals
after treatment and the excretion of virulence.
Destroyed mitochondria [16]. In another study, the
inhibitory concentration (IC50) value of Ag:ZnO
NPs was determined on HaCaT cancer cells, and
the IC50 value was 40 pg/ml. Where cells treated
with Ag-ZnO NPs for 24 h. showed changes in
apoptosis characteristics, including cell shrinkage,
nuclear condensation, and breakage, in addition
to the formation of apoptotic bodies [17].
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