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Abstract

The liver, which carries a variety of important functions, removes toxins and toxic chemicals from the body. "Hepatotoxic
substances" can interact with basic cellular organelles, resulting in a wide range of liver disorders. The main goal of this
study was to investigate if silver nanoparticles (Ag NPs) which prepared using Tri sodium citrate (TSC) and Ascorbic acid
(AA) as reducing agents in oleic acid with different concentrations, sesame oil (SO) and their combination could protect
albino rats from sodium nitrate (NaNO3) induced hepatotoxicity. UV-visible spectroscopy (UV-VIS) and transmission
electron microscopy (TEM) were used to investigate the characteristics of the obtained Ag NPs. Changing the concentration
of the reducing agent had no discernible impact. Ag NPs produced by TSC and AA were 28 nm and 60 nm in size on
average, respectively. Following an antibacterial experiment against Escherichia coli and Pseudomonas aeruginosa. Sesame
oil was combined with each concentration of Ag NPs. The antibacterial efficacy of a mixture of (SO) and Ag NPs 50 ppm
versus Pseudomonas aeruginosa was higher than that of Escherichia coli. To evaluate the effect of sodium nitrate NaNO3 on
the liver, 70 healthy adult male albino rats" were divided into seven groups, each with ten rats. G1 received a normal diet as a
negative control, G2 received NaNO3 orally as a positive control to cause hepatotoxicity, G3 received (SO) only, G4 received
Ag NPs 10 ppm only, Corn oil was replaced for six weeks with SO, Ag NPs10ppm, and a mixture of SO and Ag NPs10 ppm
(1:1) + NaNO3 at a rate of 15 mg/kg. The results showed that combining sesame oil and Ag NPs (G7) enhanced liver (AST,
ALT, GGT, ALK, albumin, total protein, and globuin) and kidney (urea and creatinine) functions, as well as oxidative stress
biomarkers (MDA and GSH), The relative weight of the liver in G5 and G6 was restored to that of the normal control group.
Furthermore, the histological structure of the liver was normal in comparison to the other treatment groups, with normal
hepatocyte and hepatic vascular structure.
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Introduction
Food preservatives can help to improve and
maintain safety of food, smoothness, flavour, and
nutritional value. Synthetic preservatives, while
effective, may have some negative side effects[1].
Sodium nitrate NaNO3 a synthetic food preservative,
is employed as a preservative in a variety of foods
(vegetables, cured meat, and fish) [2]. When NaNO3
reacts with amines found in food, it can produce
nitrosamines or a significant amount of radical. These
by-products may enhance lipid peroxidation, which
can harm a variety of human organs [3]. Because of
the increased oxidative stress, nitrate and nitrite have
been linked to negative health consequences,
including liver damage [4] . The liver is an essential
organ for the detoxification of harmful substances

such as xenobiotics. It is the major goal of toxins and
xenobiotics since it plays numerous functions in
metabolism, waste disposal, and the exclusion of
unnecessary elements from the body [5]. Because of
their safe use, anti-oxidant properties, and potential
roles in intra and extracellular protection competing
oxygen radicals and lipid peroxides in response to
"oxidative stress, there is a growing interest in
discovering defending biological function based
natural composites containing nutritional flora [6]
[7]. Sesame oil (SO) is the most common natural
source of sesamol. It comprises a high rating of the
food component, which would provide fantastic
health benefits [8] [9]. Sesame oil contains 80% of
“unsaturated fatty acids” and equal percent of oleic
acid and linoleic acid. It also encompasses anticancer
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and antioxidant ingredients such as “sesame and
sesamolin”, which make up about 0.5-1% and 0.30.5% of sesame oil, respectively [10] [11].
In Nano-medicine, silver nanoparticles (Ag NPs)
play an important role. Many noble metals have
already been utilized for a variety of applications
[12]. Ag NPs have been designated for use in a
variety of applications, including cancer diagnosis
and treatment. Ag NPs have been dedicated in
possible presentations such as cancer diagnosis and
treatment [13] [8]. Ag NPs have been discovered to
have an effective antibacterial impact, and as a result,
they have been widely employed in medicine for
purposes such as cancer diagnosis and treatment.
[14]. Ag NPs can continuously release silver ions,
which could be a reflection of the microorganismkilling mechanism. "Silver ions" may observe the cell
wall and cytoplasmic membrane due to electrostatic
attraction and connection with sulphur proteins [4].
AgNPs can be made in a variety of ways, including
physical, biological, and chemical processes, with the
latter requiring two primary components: metal
precursors and reducing agent. Because of
advancements in Ag NPs synthesis with various
characteristics, as well as physico-chemical
characterisation and impacts on microbes, [6].
Description techniques like as “visible ultraviolet
spectroscopy (UV-Vis) and transmission electron
microscopy (TEM) have been industrialized. Using
these techniques, scientists can examine Ag NPs
morphology, behaviour and configuration [15].
As a result, the primary goal of this study is to
examine the manufacturing of Ag NPs (10, 50 ppm)
utilising tri-sodium citrate (TSC) and ascorbic acid
(AA). To investigate the effect of adjusting the
reducing agent on the size of the generated Ag NPs
multiple technologies such as visible UV-Vis and
TEM" were used to characterize the optimized Ag
NPs. As a result, we chose the best reducing agent
and investigated its antibacterial effectiveness in
combination with sesame oil on bacteria
Staphylococcus
aureus
and
Pseudomonas
aeruginosa.
Finally, using histological and
biochemical features, evaluate in Vivo the putative
involvement of sesame oil and Ag NPs against
Na NO3 produced hepatotoxicity in rat liver

C6H5O7Na3 and ascorbic acid C6H8O6. Sesame
oil and wheat germ oil were obtained from the
Agricultural Research Centre, Cairo, Egypt.

2. Materials and Method
2.1. Chemicals

2.3.2. Transmission electron microscope
(TEM)

All reagents were of analytical grade; all
solutions were prepared with deionized water.
All glassware were thoroughly cleaned and
washed with deionized water. Silver nitrate
(AgNO3) and oleic acid were provided from
Sigma Aldrich, while "El Nasr Company"
contributed the tri-sodium citrate (TSC)
________________________________________________
Egypt. J. Chem. 65, No. 10 (2022)

2.2. Silver nanoparticles preparation
Silver nitrate (AgNO3) was employed as a
precursor for the manufacture of silver nanoparticles
Ag NPs, with (C6H5O7Na3) and ascorbic acid
(C6H8O6) acting as both reducing and stabilising
agents to reduce Ag+ ions to Ag0 [16], [17]. with
some medication by Al-Sherbini et al. [18]. To
determine the influence of these parameters, the
concentrations of (TSC) and (AA) were changed.
This study used the following way:
100ml oleic acid was poured into a 500 ml
beaker, and the temperature was raised between 120
and 150°C using a hot plate with a magnetic stirrer.
Once the solution began to boil, drop wise additions
of AgNO3 (1ml and 5ml) respectively from stock
solution (1000 ppm) were made to prepare Ag NPs
(10 and 50 ppm), (about 1 drop per second with
vigorous stirring), followed by additions (1ml) of
(TSC) and (AA) of concentrations 0.25%, 0.5%, 1%,
5% and 10% also about 1 drop per second with
vigorous stirring).
The solution turns yellow after the addition of silver
nitrate (AgNO3) and (TSC) or (AA). After that, the
mixture was swirled for twenty minutes. The heating
was then turned off, and the solution was allowed to
cool at room temperature while being constantly
stirred.
2.3. Characterization of formed Ag NPs
To evaluate the functional features of the
produced particles, characterization of Ag NPs is
required. This characterization is accomplished
utilizing analytical techniques such as UV-vis
spectroscopy and transmission electron microscopy
(TEM). Nanoparticle behaviour, bio distribution,
efficacy, and safety are all influenced by their
physicochemical qualities.
2.3.1. Ultraviolet-visible spectroscopy
Colloidal Ag NPs solutions were transported to
cuvette prepared from quartz with optical path length
1 cm. (UV-Unicom UV spectrophotometer) was
used. The absorbance of Ag NPs solution was then
measured and definite at a wavelength of 300–
700 nm.

The size and shape of the generated Ag NPs were
determined using a transmission electron microscope
(JEOL-JEM 1200). The TEM was operating at a
voltage of 90 kV. A little amount of produced Ag
NPs was placed on the carbon coated copper grids in
the TEM technique. The extra solution was removed
using a drying paper after allowing the film to stand
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for 2 minutes, and the grid was allowed to dry before
the investigation. A beam of photons travels through
an ultra-thin specimen, interacting with it as it passes
through. After the electrons have passed through the
specimen, the interaction produces a picture. The
image was magnified and focused onto imaging
equipment. [19].
2.4. Evaluation of antibacterial activity
Antimicrobial activities of six mixtures of Ag NPs
(10 and 50 ppm) and sesame oil (SO) and their
mixture with different concentrations of TSC (5 and
10%) on Staphylococcus aureus; ATCC6538 which
represent positive Gram and Pseudomonas
aeruginosa; ATCC9027 which represent Gram
negative bacteria were evaluated using Microdilution technique in micro titer plates "MTP" to
define the minimum inhibitory concentration (MIC)
versus human pathogenic bacterial strains.
Compounds were examined against the pathogenic
strains. Briefly, 1: 100 (v/v) of overnight cultures of
the test strains were added to 200 μl of Muller Hinton
broth media dispersed in the wells of MTP with and
without Compounds. The plates were then incubated
with shaking (120 rpm) for 24 h at 37 °C. Once the
incubation period end, the cell growth was read by
“ELIZA reader (Tecan Elx800, USA)” at 620 nm. In
the last wells with no turbidity, the MIC was
determined as the lowest concentration of compounds
that inhibited 100% of pathogenic microorganisms.
[20].
2.5. In Vivo study
A total of seventy normal male adult albino rats
weighing around 120 g were used in the study. At the
Animal House of the Nutritional chemistry and
metabolism department, National Nutrition Institute
(NNI), Cairo, Egypt, all animals were housed
individually in cages in a well-ventilated room. The
animals were housed at temperatures below the
minimum requirements (12 light: 12h dark and 22 ± 2
°C). They were given a conventional diet as well as
fresh water. The investigational animals were kept
and cared for in accordance with the International
Guiding Principles for Animal Research.
2.5.1. Experimental design
For adaption, rats were given a standard diet for a
week before being separated into seven groups.
There are ten rats in each group. According to Reeves
et al., the first group (G1) was given merely a
standard diet [21] for 6 weeks, as a negative control
group. Standard diet was prepared according to the
following recipe per 100 g diet: (65.5 g corn starch,
14.0 g protein, 10.0 g corn oil, 4.0 g salt mixture, 1.0
g vitamin mixture, 5.0 g cellulose, 0.2 g choline
chloride, 0.3 g methionine).
The second group (G2) was given a conventional
diet + 15 mg/kg sodium nitrate (NaNO3) through
________________________________________________
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gavage needle, and was termed the positive control
group [22]. The third group (G3) received Standard
diet, with slight modification (Corn oil is replaced by
SO). The fourth group (G4) received standard diet,
with slight alteration also: (Corn oil is replaced by
AgNPs10ppm / prepared in oleic acid). The fifth
group (G5) received Standard diet, with slight
alteration corn oil is replaced by (SO) + NaNO3; 15
mg/kg. The sixth group (G6), received Standard diet,
with slight modification (Corn oil is replaced by Ag
NPs 10ppm / prepared in oleic acid) + sodium nitrate
(NaNO3); 15 mg/kg. The seventh group (G7),
received Standard diet, (Corn oil is replaced by
mixture of (SO and AgNPs10 ppm / prepared in oleic
acid; 1:1 respectively) + NaNO3; 15 mg/kg.
2.5.2. Biochemical assays
Blood samples were placed in vacationer containers,
and all samples were centrifuged at 4000 rpm for 10
minutes at 37 °C. The serum was then transferred and
stored at -20 °C until examination.
2.5.2.1. Parameters of liver functions
The method of (Young and Friedman) was used to de
termine Alanine aminotransfera(ALT) and also
Aspartate aminotransferase (AST) using kits provide
d by Spin react[23]. According to the report of the
method of for DGKC and SCE method EnzymaticKinetic, Alkaline Phosphatase (ALP) was evaluating
using Elitech kits. [24]. Gamma – GT was
determined estimated using kits supplied from
BioSystems [25]. Albumin was limited according to
the method as claimed by Young [26]. Total protein
set according to as maintained by colorimetric
method. Globulins was calculated by “Total proteins
(g/dl) – albumin (g/dl) = globulins (g/dl) according to
Lv et al. [27]
2.5.2.2. Kidney Function parameters
Kinetic method of creatinine using spinreact kits as
supposed by (Young and Friedman) [23].
Quantitative Enzymatic colorimetric determination of
Blood Urea in serum using Stanbio laboratory kits as
assumed by Tabacco et al. [28] .
2.5.2.3. Oxidative stress biomarker
Lipids in liver tissue According to Uchiyama and
Mihara, measured calorimetrically a pink-colored
TBA-complex which formed by interaction between
malondialdehyde (MDA) with thiobarbituric acid
(TBA) in an acidic media [29] , Liver mass
glutathione (GSH) was appreciate in the view of
Beutler et al [30].
2.5.3. Histopathological examination
Animals were dissected immediately to extract the
liver, which was washed in a saline isotonic solution
(0.9 percent NaCl) to remove any excess blood,
sanitized, fixation in 10% formalin for 1 day, dried,
clarified, and then embedded in paraffin wax.
Hematoxylin and eosin were used to stain paraffin
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blocks into four-micron thick sections for routine
histological examination (H & E)[31].
2.6. Analytical Statistics
The data were presented as mean ± standard
deviation (SD). To evaluate the research hypothesis,
3. Results and discussion
The target of this current work was designed through
the following steps, first one: preparation of two
different concentrations of Ag NPs (10 and 50 ppm)
by chemical reduction way using two reducing agents
(TSC and AA) with different concentrations.
Secondly, antibacterial evaluation of the obtained
AgNPs; 10, 50 ppm, (SO) and their mixture against
pseudomonas aeruginosa and Staphylococcus aureus.
Finally, in Vivo assessment of one selected
concentration of Ag NPs; 10 ppm, (SO) and its
mixture, as hepatoprotective agent in comparison
with the commonly hazards food preservative
material; NaNO3. The coming sections are presenting
our findings together with the supporting argument.
3.1. Ag NPs Synthesis and Characterization
The creation of Ag NPs was indicated by the
emergence of a yellow-brown colour solution in the
reaction mixes due to a surface Plasmon resonance
(SPR) of Ag0. For the primary characterization of
produced nanoparticles, UV-vis spectroscopy is a
very useful and reliable approach. The optical
characteristics of Ag NPs are unique. Colloidal silver
absorbs light in the 400-420nm wavelength range,
UV-Vis results demonstrated UV-Spectrum of Ag
NPs 50 ppm with reducing agent, a) tri-sodium citrate
"TSC," b) ascorbic acid "AA" in Fig. 2 a &b. UVSpectrum of Ag NPs 10 ppm with reducing agent, a)
"TSC", b) AA, Figure 1 and 2 exhibited an absorption
band from 350 nm to 450 nm, which is typical for
silver nanoparticles [32]. The prior findings were
consistent with that of the Mohamed et al. Spectral
examination of silver nanoparticles Ag NPs revealed
absorbance at 400 nm, which is utilised as a monitor
for the generation of Ag NPs. The production of
spherical Ag NPs with sizes ranging from 6 to 36 nm
was revealed by TEM examination[33]. When the
concentration of the reducing agent is increased, no
change in absorbance is observed in the produced
samples. Brooding in the absorption peak was seen
with altering reducing agent concentrations while
employing a mild reducing agent such ascorbic acid
to generate Ag NPs, as showed in Fig.2 (b). This
result in agreement with Junwei et al. [34] who
studied the preparation of Ag NPs by using chemical
synthesis by sodium borohydride, TSC, and ascorbic
acid, which is considered as mild reducing agent, and
found the absorbance of freshly prepared Ag NPs at
388 nm.
________________________________________________
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a variance analysis (ANOVA) was used, followed by
a post-hoc least significant difference test (LSD). The
Statistical Package for Social Sciences was used to
analyse the data (SPSS). A statistically significant P
value of less than 0.05 was used.

The size of Ag NPs generated using (TSC and AA) as
reducing agents was clearly detected in Figure 3
using a transmission electron microscope (TEM) (a,
b). This result was consistent with previous research.
This finding was in line with Amany et al. [35] who
showed the particle size of Ag NPs, prepared using
ascorbic acid, was in ranging from 55 nm to 68 nm.

Figure 1: UV-Spectrum of Ag NPs 50 ppm with
reducing agent, a) TSC, b) AA
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Figure 2:UV-Spectrum of Ag NPs 10 ppm with
reducing agent ,a) "TSC" , b)"AA"

Figure 3: TEM of Ag NPs with reducing agent , a)
TSC, b) AA
3.2. Antibacterial assay
The antimicrobial effect based on the results obtained
by the minimum inhibitory concentration “MIC” of
sesame oil and Ag NPs on pseudomonas aeruginosa
as gram-negative and Staphylococcus aureus as
positive Gram showed in Figure 4 which revealed
that all mixtures had an antimicrobial effect. Because
of their small size, Ag NPs increase the antibacterial
impact of sesame oil by providing a larger surface
area, which promotes reactivity and so increases their
antibacterial power. In reality, Ag NPs interact with
pathogenic bacteria in a size-dependent manner [36].
The present results are also in agreement with those
reported by Li et al. [16] who investigated the
effectiveness of dressing endotracheal tubes coated
with Ag NPs versus non-coated endotracheal tubes in
preventing ventilator-associated pneumonia in adults
and discovered that dressing endotracheal tubes
________________________________________________
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coated with Ag NPs is highly effective in preventing
ventilator-associated pneumonia in adults. Beyond
bulk silver, Ag NPs offer further impressive
physicochemical and biological features. Ag NPs
have been shown to be able to bind to the bacterial
cell wall and hence enter it. This activity will produce
physical changes in the bacterial membrane, such as
membrane damage, which can result in the release of
cellular contents and bacterial death [37].
AgNPs may interact with cellular structures and
biomolecules such as proteins, lipids, and DNA when
they penetrate into the microbial cell. Interaction with
ribosomes, in particular, causes denaturation, which
inhibits translation and protein production. Ag NPs
may potentially impede intracellular biological
processes by interacting effectively with the carboxyl
and thiol groups of -galactosidase [38].
According to the findings of this investigation, the
antibacterial impact of the mixture (Ag NPs and SO)
on Pseudomonas aeruginosa was stronger than that
on Staphylococcus aureus. This results in harmonious
with Mandal et al. [39] who discovered that Ag NPs
had a higher antibacterial effect on gram-negative
bacteria than on Gram positive bacteria. The
difference in cell wall thickness between positive
Gram bacteria (30 nm) and Gram-negative bacteria
(3–4 nm), which are primarily composed of
peptidoglycan, can explain this result. Furthermore,
due to the presence of carboxyl, phosphate, and
amino groups, the cellular membrane of bacteria has
been shown to have a negative charge. The positive
charge attracts Ag NPs electrostatically and
negatively charges the cell membrane of
microorganisms, promoting Ag NPs attachment to
cell membranes. As a result, changing the surface
charge of Ag NPs to achieve a larger attractive force
can boost antibacterial properties. The previous
findings, as well as those of Mostafa et al. who
researched the same item, show a similar pattern. The
antibacterial activity of biosynthesized silver
nanoparticles against Staphylococcus aureus and
Escherichia coli was investigated, and Gram negative
bacteria demonstrated a synergism between propolis
and Ag NPs, as expected [40].

Figure 4 : MIC of different mixtures of Ag NPs and (SO) with
different concentrations of (TSC) on pesedomonasaeruginosa and
Staphylococcus aureus
Where, M1= Positive control (bacteria only), M2= M1+ SO, M3=
(M1+ SO + Ag NPs 50ppm + TSC (10 %), M4= (M1+ SO +Ag
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NPs 50ppm + TSC (5 %), M5= (M1+ SO + AgNPs 10 ppm + TSC
(10 %), M6= (M1+ SO +Ag NPs (10 ppm) + TSC (5 %

3.3. In Vivo study
3.3.1. Effect of administration of sesame oil and
Ag NPs with sodium nitrate on:
a) liver function
In this study, there was a rise in serum enzyme
levels such as ALT, AST, ALP, and GGT. Albumin
and total proteins (TP) were assessed and then
Globulin (G) was calculated in the sodium nitrate
group (G2) in comparison to the control group (G1).
As shown in Fig.5 (a, b, c, d, e, f, and g). Treatment
groups (G5, G6, and G7) revealed a highly
decreasing significantly in ALT and ALK (P <
0.0001) and enzyme activities AST and GGT
revealed a significant (P < 0. 001). In the same figure,
the results clarified that increasing levels of AST,
ALT, GGT, and ALK in positive control, the leakage
of these enzymes from the liver cytosol into the blood
explains this rise. This could be related to hepatic
necrosis, altered membrane permeability, and the
generation of the free radical peroxynitrite (ONOO)
from nitric oxide. Oxygen and NO radicals may react
further to generate nitro compounds and other
oxidants like peroxynitrite, which may cause liver
injury and contribute to liver cell death. [37].
Figure 5(e and f) includes the decrease in total
protein and albumin in the NaNO3-treated group
(G2); highly significant reduction (P < 0.0001) and (P
< 0.01). This drop in total protein levels could lead to
nitrate toxicity, which is caused by the oxidation of
proteins and lipoproteins by nitric oxide or
peroxynitrite. In another scenario, a decrease in
protein content in response to nitrate exposure could
lead to nitrite toxicity (the active metabolite).
Previous research has supported the idea that the
nitrite effect is mirrored in protein production [41].
AST, ALT, GGT, and ALK in sesame oil (SO) (G5),
(10 ppm) Ag NPs (G6) group demonstrated a good
protective impact by restoring biochemical profiles in
the hepatic functioning. The effects of combining Ag
NPs with sesame oil (G7) were reduced, and
statistically significant differences (p <0.05) were
restored in favour of the healthy group (G1). The
preceding findings were consistent with earlier
research achieved by Azab [42] who investigated
serum administration of hepatic functional markers.
This was also linked to the liver's proper histological
structure, This is also in contrast with Uthandi and
Ramasamy [43], who discovered that sesame meal
treatment resulted in a significant drop in ALT, AST,
and ALP activities, as well as a reduction in total
proteins levels, in high fat-fed waster rats. This result
was found to be consistent with Rouag et al. [45].
They tested this theory by observing the effects of
nitrate causing hepatomegaly on rats and then
________________________________________________
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treating them with Pumpkin Seed Oil. These findings
are also consistent with the findings of Ogur et al.
[46], who found that nitrate consumption promotes
hepatomegaly.
The relative liver weight (RW) of rats treated
with nitrate increased dramatically, as seen in Fig.5
(h). This rise could be related to the toxic effects of
nitrate or its metabolites, which can cause liver
damage and necrosis in hepatocytes, where; Relative
Weight (RW) of liver Calculated by the following
equation Aniagu et al. [44].
“RW = (organ weight / final body weight) × 100”
This result was correlated with Rouag et al. [45] They
proved this notion by studying the effect of nitrate on
rats and treating them with Pumpkin Seed Oil. These
results also agree well with those of Ogur et al. [46]
who demonstrated that nitrate consumption causes
hepatomegaly.
G5,G6 and G7 which received sesame oil ,Ag NPs
and mixing of Ag NPs with sesame oil showed
decreasing in liver (RW )with statistically highly
significant differences (p<0.001) restored towards
negative control group, the previous results was
harmony with data obtained by Hijazi et al. [47] who
investigated the effect of sesame oil on the relative
weight of the liver in rats fed “Monosodium
glutamate (MSG)”. The results reported that
treatment oral intake of monosodium glutamate
generated a significant rise in liver RW, while oral
intake of (SO) induced a significant decrease in liver
RW in the treatment groups. These findings could be
attributed to the presence of antioxidants, which may
act as radical scavengers by scavenging the radicals
that contribute to oxidative stress.
b) Kidney function parameters
Serum blood urea nitrogen (BUN) and
creatinine were assessed to see if (SO) and Ag NPs
could protect against disparity medium-induced renal
damage. Urea is a waste product that results from the
breakdown of proteins. In most cases, urea is
excreted in the urine. A high urea level ('uraemia')
suggests that the kidneys aren't working properly.
The term "creatinine" refers to a waste product
produced by the muscles. Creatinine is a substance
that enters the bloodstream and is excreted in the
urine. A high creatinine level shows that the kidneys
are not functioning properly. In the positive group,
there was a highly significant increase in (BUN) and
creatinine (p ˂0.0001), as shown in Fig.6 (a, b).
While AgNPs (G6) fell significantly in the Sesame
oil-treated groups (G5) compared to the positive
control group (G2), renal function was recovered to
almost that of the control group (G7). Some previous
studies also indicated the same result with Piacenza et
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al. [48] who discovered that in an “acute kidney
injury (AKI)” animal model, sesame oil-treated rats
provide renal protection by inhibiting renal oxidative
stress. Sesame oil may also reduce oxidative stress by
reducing the formation of the hydroxyl radical, which
is one of the most dangerous free radicals. Renal
superoxide anion production and inducible nitric
oxide synthase (iNOS) expression were both lowered
by sesame oil. This finding is consistent with prior
research, which found that (SO) inhibits renal
inducible nitric oxide synthase (iNOS) in a variety of
oxidative stress conditions [49].
c) Oxidative stress biomarker
Glutathione (GSH) existing in mammalian
tissues is the non-protein thiol. GSH is a powerful
antioxidant found within cells. It protects cells from
harm caused by lipid peroxides, reactive nitrogen,
and oxygen species by acting as a cellular redox state
regulator. In healthy cells, GSH serves a protective
role in the detoxification of carcinogens. [50].
In the nitrate group (G2), the results of oxidative
stress markers showed a considerable increase in
MDA levels and a significant drop in GSH, as shown
in Figure (7) a, b in parallel. Bouaziz-ketata et al.
[51] showed that the management of
NaNO3
Malondialdehyde (MDA) levels in rat livers
increased dramatically. The deadly action of NaNO3,
preventing its thiol function with direct conjugation
of nitrate and/or its metabolite, or inhibiting
glutamyl-cysteineSynthesize activity. Furthermore, after rats were
given sodium nitrate, the amount of hepatic GSH was
shown to be lower. Furthermore, after rats were given
sodium nitrate, the amount of hepatic GSH was
shown to be decrease. [52].
The results revealed a statistically significant
difference between the sesame oil and Nano-silver
treatment groups G5 and G6, where the sesame group
improved first, followed by the Ag NPs group, and
the best improvement in the mixture group (G7) was
a decrease in MDA when compared to the positive
control group.
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Figure 6: Effect sesame oil (SO) , Ag NPs and its
mixture on a) urea, b) creatinin Represents the mean
value ± S.D. (n=10 rats / group), significantly
different using One-way ANOVA.* mean (P < 0.05 )
,** (P <0.01 ),***( p<0. 001), ****(p<0.0001)
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Figure 5: Effect sesame oil (SO), Ag NPs and its
mixture on a) ALT, b) AST, c) ALP, d) GGT,e)
albumin , f) total protein ,g) Globulin , h) relative
weigh “RW”of liver Represents the mean value ±
S.D. (n=10 rats / group), significantly different using
One-way ANOVA.* mean (P < 0.05 ) ,** (P <0.01
),***( p<0.001), ****(p<0.0001)
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Figure 7: Effect sesame oil (SO), AgNPs and its
mixture on a) MDA, b) GSH Represents the mean
value ± S.E. (n=10 rats / group), significantly
different using One-way ANOVA.* mean (P < 0.05 )
,** (P <0.01 ),***( p<0. 001), ****(p<0.0001)
3.3.4. Histopathological profiles
The histopathological examination of liver showed
severe congestion and thrombosis of central and
portal veins with periportal fibrosis and severe
congestion and thrombosis of central vein and
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presence of apoptotic hepatocyte with pyknotic
nucleus in Figure 8(b), which represent NaNO3
group This results explained by Manal Said et al. [53]
The liver contains a lot of polyunsaturated fatty acids,
which are vulnerable to free radical damage due to
oxidative stress. and also explained by Rouag et al.
[54] who supposed that this damage in tissue due to
the formation of free radicals, protein carboxylation
and lipids peroxidation that caused plasma membrane
destruction. Therefore, the histopathological study of
liver tissues confirms the changes of the previously
studied parameters in nitrate group. G1, G2 and G4 in
Figure 8 (a, c, and d) showed normal structure of
hepatocytes and hepatic blood vessels (HE, x100).
Figure 8 (e) clarified that scattered solitary
macrovesicular steatosis in the hepatocytes (HE,
x100) which represent treatment with (SO) which
consider relative amelioration this results explained
by Hijazi et al. [55] who demonstrated that
Monounsaturated oleic acid and polyunsaturated

linoleic acid are the principal fatty acids found in
sesame oil. Sesame oil also contains a large amount
of polyunsaturated fatty acids (PUFAS), which are
important targets for free radical attack. Free radicals
can target PUFAS and cause it to oxidise into lipid
peroxides., as showed in this study AgNPs improved
sesame oil activities, G6 in the same Fig. (f).
Microphotograph of rat liver clarified that mild
congestion of central and portal veins (HE, x100),
Figure 8(g) represent (G7)(SO + Ag- revealed normal
structure of hepatocytes and hepatic vessels (HE,
x100), [47].

Figure 8: (a, b, c, d, e, f and g). Histological liver sections of groups, where a) negative control (G1) showing normal
structure (HE, x100), b) positive control (G2) severe congestion and thrombosis of central and portal veins with
periportal fibrosis (HE, x100), c) (G3) receive sesame oil only showing normal structure (HE, x100), d) (G4) receive
sesame oil only showing normal structure (HE, x100), e) represent (SO+NaNO 3) (G5) showing scattered solitary
macrovesicular steatosis in the hepatocytes (HE, x100), f) (AgNPs+ NaNO 3)(G6) Microphotograph of rat liver clarified
that mild congestion of central and portal veins (HE, x100),g) (Mixture of SO +Ag NPs+NaNO3)(G7) showing normal
structure of hepatocytes and hepatic vessels (HE, x100).
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4. Conclusion
In this current study the chemical reduction method
was used perfectly in the production of silver
nanoparticles (Ag NPs). Tri-sodium citrate (TSC) has
been successfully used as a reducing agent. The
obtained Ag NPs, were used as anti-bacterial agent
against Pseudomonas aeruginosa and Escherichia
coli. Also, mixing of AgNPs 10ppm with sesame oil
(SO) as polyunsaturated oil increased the
antimicrobial
activity
especially
against
Pseudomonas aeruginosa. Furthermore, the impact of
this mixture against sodium nitrate-induced
hepatotoxicity in albino rats has been satisfactorily
assessed using histological and biochemical
characteristics. To do this, seventy healthy adult male
albino rats were divided into seven groups. G1 fed on
the stranded diet as (negative control), G2 received
NaNO3 orally as (positive control) to induce
hepatotoxicity, G3 received SO only, G4 received Ag
NPs 10ppm only, the treated groups (G5, G6, G7) fed

on standard diet with slight modification “Corn oil
was replaced by SO, Ag NPs10ppm and mixture of
(SO with Ag NPs10ppm (1:1) respectively +
NaNO3 in a dose of 15 mg/kg for six weeks. Results
showed improved kidney functions as well as
positive effect on oxidative stress biomarkers which
were restored towards a healthy group. The
possibility of using Ag NPs and its combination with
(SO) in food industry application instead of using
NaNO3 that are commonly used daily as food
preservative, irrespective, its harmful effects, opened
the way for a new source of an alternative, safe, and
cost effective nano-medicine. Moreover, the present
study elucidated the mechanism through which,
mixture of Ag NPs with (SO) could contribute as
therapeutic agents in addition to their anti-bacterial
action.
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