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Abstract

Chemical reduction method was used successfully to prepare cubic Ag nanoparticles using
trisodium citrate as a reduction agent, all of the materials' ingredients were produced in double
distilled water. A UV-vis spectrophotometer, X-ray diffraction (XRD) and Transmission electron
microscopy (TEM) were used to analyses the silver NPs. The average size of Ag nanoparticles
generated was 8 nm to 42 nm, according to TEM studies. The effect of Ag NPs on the activity
of Adenosine amino hydrolase (ADA) in the serum of atherosclerosis patients was studied.
Patients with atherosclerotic disease with and without Ag nanoparticles exhibited significantly
higher serum levels of ADA activity (P < 0.01) as comparative to the healthy group. Individuals
with atherosclerotic disease who obtained Ag nanoparticles had significantly reduced blood
levels of ADA activity than those who did not obtained Ag nanoparticles.
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1. Introduction

The nanotechnology is one of the more promising
technologies combined in a wide field of scientific
disciplines to impart cutting edge features [1-3].
Nanotechnology is concemed with the design,
manufacture, and application of nanometer-sized
materials in various domains such as biomedical,
medication delivery, cosmetics, energy, and so on [4-
7].  Nanoparticle production has been more
important in recent years as a result of its great
biomedical applications, chemical, optical, and
electrical properties [8-10]. Ag NPs are recognized as
an important area of research due to their surface
Plasmon resonance (SPR) and favor in clinical
application over other mineral particles in terms of
biocompatibility and non-cytotoxicity [11], Their use
in treatment for cancer and scanning, genetic
disease diagnostics, and photo-thermal therapy are
further examples. [12, 13]. Ag NPs used as gene with
many functions transporters due to their well-limited
surface-chemistry, biocompatibility and utilize
fluorescence

resonance energy transfer (FRET) [14-16]. Chemical
methods are the more common way to synthesis of
mineral nanoparticle which are setup to decrease of
metallic ion solutions with reducing agents like
sodium tri-sodium  citrates, citrate, sodium
borohydride, etc. [17,18]. A Cholesterol levels,
particularly  low-density lipoprotein  cholesterol
levels, are a major risk factor for atherosclerosis [19].
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Many people actually believe that thermogenesis is
exclusively defined by lipid deposition in the arterial
wall; however, it is much more than that. In fact,
atherosclerotic lesions are a collection of highly
specific molecular and cellular processes that, when
taken collectively, are best defined as an
inflammatory illness [20-24]. Atherosclerosis is much
more common in large and medium elastic and
elastic arteries, and it can cause hypoxia in the heart,
brain, or extremities, which can result in infarct.
Actually, the first type of lesion, known as a fatty
stripe, is a pure inflamed lesion made up entirely of
government has put in place macrophages and T
cells, and itis common in newborns and younger kids
[25-26]. ADA Purine metabolism is catalyzed by the
enzyme adenosine deaminase. Another name for this
enzyme is adenosine amino hydrolase, or ADA. ADA
converts adenosine and 2'-deoxyadenosine to
inosine and 2'-deoxyinosine. It is necessary for the
digestion of purines in the food as well as the nucleic
acid cycling in tissues [27]. Furthermore, ADA is
important for the development of the human
immune system [28]. The aim of this study was to see
the inhibition effect of silver nanoparticles on
Adenosine amino hydrolase (ADA) enzyme in Sera of
Patients with atherosclerosis.

Experimental

synthesis of silver nanoparticles (Ag NPs)

Cubic silver nanoparticles (Ag NPs) was synthesized
via chemical reducing process, all of reactive
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materials constituents were made in double distilled
water. 40 ml of AQNO3 in concentrated 10-3 M were
heated to boiling in a typical experiment. 3 mL of 2%
tri-sodium citrate was slowly added to this solution
(drop per second). During this process, the solution
was stirred and heated until the color was changed
(pale brown). It was then removed from the heat and
swirled until it reached room temperature.

Specimens Collection 2

A total of 40 patients' blood samples were taken with
atherosclerosis and 40 healthy persons to be used as
control. Venous blood samples were taken from both
the patients and the controls and were allowed
clotting at room temperature. After 15 minutes, the
samples are separated by centrifuge at (1800 x g) for
5 minutes.

Statistical analysis 32

Statistical analysis was performed using Microsoft
Office (SPSS version 24). The data was analyzed
using One-Way ANOVA. Mean + standard deviation
(SD) were used to expressed of the resulting values,
where p< 0.01 was considered a very significant.

2. Results and discussion

UV-Vi's spectroscopy analysis

UV-visible absorption spectroscopy, a significant and
widely used technique for determining metal

nanoparticle formation stability, was used to
calculate the optical characteristics of silver
nanoparticles. Ag nanoparticles display high

electromagnetic wave absorption in visible region
due to surface Plasmon resonance (SPR). Due to
stimulation in the UV-visible spectrum, Ag NPs

Percentage (%)
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exhibit a yellowish — brown color in aqueous solution,
depending on particle size [29]. The Plasmon band
of Ag NPs suspensions is depicted in Figure (1), with
a typical absorbance band for nanoparticles located
at 425 nm.
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Figure (1): UV-Visible absorption of Ag NPs

3. Transmission Electron
Microscopy3

TEM measurements was used to explain different
shapes and sizes of mineral nanoparticles. in the
present study Ag NPs was analyze through TEM, that
clearly showed spherical shape of Ag NPs Figure (2)
with sizes ranging from 8 nm to 42 nm. It was noticed
from the image that all sizes are within the nanoscale,
which is less than 100 nm, that is, they are zero-
dimensional, which is preferred in medical
applications. The cubic shape is also very clear
through the measurement.
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Figure (2) TEM images of Ag nanoparticles
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Figure (2) TEM images of Ag nanoparticles

XRD patterns 3

The representative X-ray diffract gram of the
produced Ag NPs is presented in Figure

It should be noted that the four XRD pattern
diffraction peaks of 37.88°, 45.120, 64.430 and
76.29° are referred to the 111, 200, 220 and 311
planes shows that the produced Ag NPs were
basically crystalline [30]. on the other hand, the peaks

are noticeably widened, indicating that the
substance is made up of very small Ag crystallites.
The nanoparticles' XRD patterns have many size-
dependent characteristics, resulting in abnormal
peak placements, heights, and widths. The crystal
size (s) of cubic Ag NPs was appreciated utilizing the
Debye-Scherrer equation and was to be 11.67 nm
(30].
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Figure (3): XRD pattern of Ag NPs

Effect of Ag nanoparticles on Adenosine
aminohydrolase enzyme activity

In the current study, the level of ADA was measured
in sera of patients with atherosclerosis and compared
with the control group, Table (1) and figure 4.

Groups Adenosine amino hydrolase Mean + SD p-value

Control 21.643+11.58 p<0.01

Patients without nanoparticle 44.17+12.43 p<0.01

Patients with nanoparticle 26.46 £12.97 p<0.01
p<0.01= highly significant

The results have shown a highly significant increase
(P < 0.01) in the levels of serum of ADA enzyme
activity in atherosclerosis patients with and without
Ag nanoparticle in comparison to a control group. A
highly significant decrease (P < 0.01) also has

shown in the levels of serum of ADA enzyme activity
in atherosclerosis patients with Ag nanoparticle
compared to serum patients without Ag

nanoparticle.
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Figure (4): ADA level measured in sera of control and
patients (with and without Nano)

4. Conclusions

In this study, Ag NPs were produced using a
chemical reduction method. Using an aqueous
solution of silver nitrate with trisodium citrate, Ag
NPs with an average size of 8nm to 42nm were
produced. The current study describe how Ag
nanoparticles affects the activity of Adenosine amino
hydrolase (ADA) in serum from Iraqi atherosclerosis
patients. The results revealed that Ag nanoparticles
had a significant inhibitory effect on ADA enzyme
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activity.
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