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Abstract 

 Background: Silver oxide nanoparticles (AgNPs) have many uses as antiviral materials that cause diseases, 

they are considered AgNPs to destroy bacteria, they can also be considered as antidotes for many serious 

diseases such as cancer and viruses, on the creation and characterization of silver oxide nanoparticles (AgNPs) 

and investigate the impact of varying doses of AgNPs on the antioxidant defense system, as well as the 

histology and immunohistochemistry of male rats liver. Methods: There were fifty male rats (150–170 g) 

utilized. The animals were split up into five groups, each with ten rats treated for three weeks, the first group 

served as the control, while groups II, III, IV, and V received oral treatment with AgNPs at doses of 1/150 

LD50, 1/100 LD50, 1/50 LD50, and 1/25 LD50 mg/kg BW/day. After the trial, liver and blood samples were 

taken to look at various factors. Results: Silver nanoparticles (AgNPs) were prepared at different 

concentrations, used in laboratory animals, and characterized using different instruments. treatment with silver 

nanoparticles (AgNPs) in different concentrations Changes in histopathology and immunohistochemistry were 

noted, confirming that biochemical disruptions were caused by silver nanoparticles (AgNPs) in distinct 

amounts in the liver of rats. Conclusion: It is evident that silver nanoparticles (AgNPs) Produced significant 

negative effects in rat liver tissue and p53 protein in a dose-dependent way.   

Keywords: Silver oxide nanoparticles (AgNPs), P53, Eosin. 

--------------------------------------------------------------------------------------------------------------------------------- 
Introduction 

Nanoparticles (NPs) have developed and gained 

great importance worldwide due to their high 

properties, such as their small size and high 

percentage of surface atoms. Over the past two 

decades, previous studies in the field of 

biotechnology have led to the manufacture of 

nanomaterials at very low prices that are beneficial 

to society and the environment. Numerous 

investigations in the domains of science, 

engineering, and biotechnology have been carried 

out during the previous 20 years to build affordable 
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and environmentally friendly nanomaterials [1].   

Nanoparticles (NPs) have unique qualities (e.g., 

electrical, optical, quantum mechanical, etc.) that 

may be used in a range of methods because of their 

physicochemical characteristics, which include tiny 

size, large surface area, and high reactivity [1,2]. The 

use of nanocomposites produces toxic effects on 

liver tissue, and our study aims to study the toxic 

effect of silver oxide nanoparticles (AgNPs) on the 

liver of male rats and to know the changes in tissue 

composition and immunohistochemistry [3]. In 

recent years, there has been a wide interest and 

development in the field of nanotechnology, 

specifically in science and technology, silver oxide 

nanoparticles (AgNPs) have shown a very high 

interest in all journals, especially medical ones [4]. 

It has been proven through previous references that 

silver oxide nanoparticles (AgNPs) have many 

effects on diabetics and the thyroid gland in rats [5]. 

Numerous newly developed SnO2 NPs have the 

potential to be used in a range of technical 

applications, some of which may be environmental 

in nature. This might lead to their discharge into the 

atmosphere and contact with relevant native biota, 

such as bacteria. This is concerning since NPs' 

physico-chemical characteristics—such as their size 

and shape—which enable their novel uses may also 

make them extremely active in biological systems 

and hazardous [6]. Reactive oxygen species (ROS) 

generated by nanoparticles are a major cause of 

tissue and cell damage [7]. Overproduction of ROS 

may lead to oxidative stress, which interferes with 

cells' ability to carry out their normal physiological 

redox-regulated functions. Damage to DNA, 

abnormal cell signaling, altered motility, 

cytotoxicity, apoptosis, and the onset of cancer can 

result from this. ROS have been linked to several 

stages of the carcinogenesis process, such as 

epigenetic modifications, structural DNA damage, 

and changes in proteins and lipids [8]. Studies have 

shown a correlation between occupational exposure 

to nanomaterials and elevated levels of DNA 

damage (8-OHdG) [9,10]. Our study aims to study 

the toxicity caused by AgNPs at different 

concentrations on tissues and immune tissue 

chemistry in the liver of male rats. 

  Material and Method 

   Chemicals   

Each chemical employed in this study is of the 

caliber of an analytical reagent, and it was used 

precisely as given. 

   Materials 

1. Silver nanoparticles (AgNPs) were used at 

different concentrations.  

Animals and Experimental Design 

Fifty male Albino Wistar rats weighing 150-

170g. The guidelines for handling 

laboratory animals were followed while 

handling the animals. The rats were kept in 

wire cages with stainless steel bottoms, with 

a temperature of 22 ± 2oC and a relative 

humidity of 40–60%. They were also given 

unrestricted access to a pellet meal that 

consisted of 20% casein, 15% corn oil, 55% 

corn starch, 5% mixture of salts, and 5% 

vitamin-starched starch. The animals were 

given the test drugs following the 

subsequent experimental methodology: 

 Gp I (control): Control rats were given 

distilled water orally every day for three 

weeks using a ball-tipped, curved intubation 

needle. 

 Gp II (AgNPs): For three weeks, rats were 

given a daily dosage of 1/150 LD50 mg/kg 

BW by orally. 

 Gp III (AgNPs): For three weeks, rats were 

given a daily dosage of 1/100 LD50 mg/kg 

BW by orally. 

 Gp IV (AgNPs): For three weeks, rats were 

given a daily dosage of 1/50 LD50 mg/kg 

BW by orally. 

 Group V (AgNPs): For three weeks, rats 

were given a daily dosage of 1/25 LD50 

mg/kg BW by orally. 
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Tissue samples 

   Rats were sacrificed, and the liver was taken out 

right away and cleaned with cold saline. The liver 

was then weighed and cleaned using a 0.9% cooled 

saline solution. Using a Potter-Elvehjem type 

homogenizer, tissues were chopped and 

homogenized (10% w/v) in ice-cold sodium 

phosphate buffer (0.01 M, pH 7.4) containing 1.15% 

KCl. The homogenates were centrifuged for 20 

minutes at 4°C at 10,000 xg. The resulting 

supernatants were utilized to analyze several 

biochemical parameters, free radicals, and enzyme 

activity. 

Histopathological studies 

 

Liver specimens were preserved for 48 hours in 10% 

neutral buffered formalin. Liver sections underwent 

trimming, washing, dehydration, and bedding in 

paraffin. They were then sliced into sections seven 

microns thick and stained with hematoxylin and 

eosin according to [11,12]. 

P53 immunohistochemical  

The liver segment's apoptotic p53 protein expression 

was determined through the P53 antibody (dilution 

1:200 DAKO Japan Co, Ltd., Tokyo, Japan) and the 

ABC (Elite-ABC, Vector Laboratories) technique 

according to [13,14,15]. 

RESULTS  

Liver histopathology 

 
Figure 1. (1) Photomicrograph of rat Liver sections in control rats group stained with Haematoxylin & Eosin and revealed 
normal structure of hepatocytes with normal central veins (CV). (2) Liver sections after the administration of silver 

nanoparticles (AgNPs) at a dose of 1/150 LD50 revealed moderate atrophy (arrows), an increase in the number of Kupffer 

cells, congested central vein, and blood sinusoids. (3) Photomicrographs of rat liver sections stained with Haematoxylin 

& Eosin. Liver sections after the administration of silver nanoparticles (AgNPs) at a dose of 1/100 LD50 revealed 

moderate atrophy (arrows), an increase in the number of Kupffer cells, congested central vein, and blood sinusoids. (4) 

Liver sections after the administration of a dose of 1/50 LD50 of Silver nanoparticles (AgNPs) revealed marked 

degeneration of hepatic cords, fatty changes, focal necrosis, pyknotic nuclei, increased incidence of vacuolar degeneration 

and diffused hepatic necrosis with cellular infiltration. (5)  Liver sections after the administration of a dose of 1/25 LD50 

of Silver nanoparticles (AgNPs) revealed marked degeneration of hepatic cords, fatty changes, focal necrosis, pyknotic 

nuclei, increased incidence of vacuolar degeneration and diffused hepatic necrosis with cellular infiltration. 
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 P53 immunohistochemical changes in rat liver 

 
Figure 2. (1) Photomicrograph of rat liver section in control group stained with P53-ir showed negative or 

faint positive reaction for P53. (2). Liver sections with 1/150 LD50 Silver nanoparticles (AgNPs) revealed 

faint positive reactions for P53 immunoreactivity. (3). Liver sections with 1/100 Silver nanoparticles (AgNPs) 
revealed mild to moderate positive reactions for P53 immunoreactivity in hepatocytes (arrows). (4) Liver 

sections with 1/50 LD50 Silver nanoparticles (AgNPs) revealed strong positive reactions for P53 

immunoreactivity in hepatocytes (arrows). (5). Liver sections with 1/25 LD50 Silver nanoparticles (AgNPs) 

revealed strong positive reactions for P53 immunoreactivity in hepatocytes (arrows).  

 

  

 

Discussion 

Certain nanoparticles, such as silver nanoparticles 

(AgNPs) and zinc oxide (ZnO), are utilized in items 

like auto-cleaning glasses and tiles, according to 

earlier research. Because of their tiny size, 

nanoparticles may thus pass through cell membranes 

and disrupt vital cell processes. According to recent 

research, when mice are given nanoparticles, they 

accumulate in several organs, such as the brain, 

testis, liver, and kidney (16). The control rats' 

hepatic parenchyma was made up of several hepatic 

lobules divided by very thin connective tissue septa 

containing a trio of portals. Hepatic cords spreading 

outward from the center of each hepatic lobule 

encircled the thin-walled central vein. The hepatic 

portal vein, a hepatic artery branch, and a bile ductile 

are all located in the portal region. When Silver 

nanoparticles (AgNPs) with 1/150 LD50 

concentrations were administered, liver sections 

showed normal hepatocyte structure with only mild 

atrophy and degeneration along with an increase in 

Kupffer cell count. Conversely, liver sections treated 
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with silver nanoparticles (AgNPs) with 1/100 LD50 

concentration showed moderate atrophy and an 

increase in Kupffer cell count, localized 

mononuclear cellular infiltration, blood sinusoids 

and central vein congestion, and apoptotic cell death. 

High doses of silver nanoparticles (AgNPs) (1/50 

LD50 and 1/25 LD50 concentrations) caused 

perivascular round cell infiltration, which is linked 

to membrane changes in endothelial lining cells that 

show periportal fibrosis, significant hepatic cord 

degeneration, and a moderate increase in Kupffer 

cell count, fat alterations, localized necrosis, 

pyknotic nuclei, a higher frequency of vacuolar 

degeneration, and disseminated hepatic necrosis 

with macrophage and lymphocyte infiltration. 

Organogenesis, a process of targeted cell induction 

and differentiation, and maturation, a process by 

which an organ reaches full functional maturity, are 

the two processes that give rise to an organ's 

development [17]. 

In the liver sections under control, there was very 

little apoptotic cell incidence and very little 

cytoplasmic p53 expression. As silver nanoparticles 

(AgNPs) at varying doses were administered to liver 

hepatocytes, there was a notable rise in the 

expression of cytoplasmic p53 as compared to the 

control group. P53 immunoreactivity in liver 

sections treated with 1/150 LD50 and 1/100 LD50 

Silver nanoparticles (AgNPs) showed modest to 

moderate positive responses, similar to those in 

control groups. Additionally, P53 immunoreactivity 

was seen in somewhat positive ways in the renal 

tubules on kidney sections treated with 1/150 LD50 

and 1/100 LD50 Silver nanoparticles (AgNPs). On 

the other hand, the liver sections treated with 1/50 

LD50 and 1/25 LD50 Silver nanoparticles (AgNPs) 

showed substantial positive responses for P53 

immunoreactivity. In the current investigation, rat 

liver silver nanoparticles (AgNPs) P53 intensity was 

noticeably higher than in the control group. P53 

expressions significantly rise with increasing 

concentrations of silver nanoparticles (AgNPs) 

because cells that are exposed to external damaging 

stimuli activate the control of these genes' 

expression. The present findings concur with 

[18,19,20]. Additionally, exposing cells to 

nanoparticles may experience DNA damage, 

repairable oxidative stress or undergo apoptosis by 

force, all of which might change a cell's ability to 

proliferate, differentiate, or communicate with other 

cells [21,22,23]. In reaction to various types of 

ultrafine particles, nanoparticles can cause changes 

in gene expression and cell signaling, as well as 

inflammation, cytokine release, cytoskeletal 

alterations, altered vesicular trafficking, oxidative 

stress, and apoptosis [24,25]. The study's findings 

indicated that silver nanoparticles (AgNPs) could 

cause hepatocytes to undergo apoptosis by 

increasing the production of ROS inside cells.  

Conclusion 

    It is evident that silver nanoparticles (AgNPs) 

Produced significant negative effects in rat liver 

tissue and p53 protein in a dose-dependent way.   
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