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Silver nanoparticles (AgNPs) are one of the most widely used particles in the nanotechnology industry 
because of their antibacterial, antifungal and antiviral properties that enter the blood stream and then 
organs through inhalation, skin and mouth. This study was conducted to investigate the histological 
changes caused by silver nanoparticles on the liver of Japanese quail. At this search 100 birds were 
obtained from the College of Agriculture and Forestry and were distributed into five groups, each of 
which included 20 birds. The first and second group were dosed orally for 30 days with AgNPs, and the 
third and fourth groups were dosed for only 3 days, in addition to the fifth group, which is the control 
group, which was dosed for 30 days with distilled water. Results appeared after 10 days of treatment, 
changes in the tissue structure of the liver, represented by the expansion of the sinusoids, the severity 
of Hemorrhage, the emergence of inflammatory focal, thickening and congestion of the blood vessel. 
The results showed more severe after 30 days of treatment, as the inflammatory focal increased, fatty 
change of Hepatic cell and an increase in the thickness of the hepatic portal artery and bile ducts. Silver 
NPs showed histological changes, which were more severs at high concentrations, as it showed vascular 
congestion, hepatocyte damage, severe Hemorrhage, hepatic portal artery thickness and a Hyperplasia 
of bile canaliculi. The nanosilver has toxic effects on the liver of quail Japanese. 

 

 

 

It is certain that nanomaterials have been produced and 
used by humans for hundreds of years, but the 
understanding of some materials as nanostructure was 
considered relatively recent, and nanotechnology 
represents 10-9 as a unit of measurement. Nanomaterials 
are defined as those materials with a nanometer 
dimension ranging between 1-100 nanometers [1]. 
Environmental pollution can be considered one of the 
most serious problems caused by man to as a result of 
industrial development, so to solve it using all available 
technical means, the most important of which is 
nanotechnology, which controls the properties of the 
material by forming it to obtain new nanomaterials that 
clean the environment and rid it of the pollutants that 
have inflicted on it. Silver particles have distinct physical 
and chemical properties, so they may interfere with the 
normal physiological mechanisms of fetuses, developing 
animals [2, 3]. Due to its small size, it can easily penetrate 
through the cell membrane [4]. At this, quail was used as 
a laboratory animal due to its small body size, 
consumption of a small amount of feed, short life cycle 
and early sexual maturity, in addition to the low cost of 
raising it, its adaptation to the appropriate conditions and 
its resistance to many diseases [5]. 

 

Quail source and breeding 

100 birds at the age of 10 days were obtained from the 
College of Agriculture and Forestry, Department of 
Animal Resources, University of Mosul. They were 
distributed into five groups in wooden cages. Each cage 
included 20 birds. The cages were provided with light for 
24 hours and spread with sawdust. The birds were left for 

five days for the purpose of conditioning. It was treated 
under field conditions and the birds were fed on a starter 
feed from the Erbil Feed company for Feed Industry in 
Iraq-Erbil, with a protein concentration of 17%. 

Experiment design 

Silver NPs were used in this study at a size of 100 nm, 
obtained from the German company Sigma-aldrich Iraqi 
that a purity of 99.5%, Pcod: 1001151786, concentrations 
(1 and 2.5) ppm were used that were dosed orally for 30 
days with AgNPs (5 and 10) ppm were dosed for 3 days 
only, in addition to the control group that was dosed for 
30 days with distilled water. Birds were dosed orally with 
0.5 ml in the morning for 30 days. The birds were 
explained, and the studied organ, the liver, was taken. 
And fixed with formalin at a concentration of 10% [6]. The 
tissue sections were prepared and using hematoxylin and 
eosin stains based on the method. 

 

Histopathological changes after 10 days 

The results of the current study showed that the liver 
tissue of the quail of the control group consisted of the 
central vein and hepatocytes Picture (1). On the 
microscopic examination of the tissue sections of the 
groups with silver nanoparticles 10 days after the dosing. 
It was observed that histological changes occurred, which 
were vasodilation of hepatic sinusoids, the appearance of 
inflammatory focal, the thickening of blood vessels 
Picture (2). At 2.5 ppm noted focal of monocytic 
lymphocytes and the thickening of blood vessels Picture 
(3). The effect of nanosilver at 5 ppm after treatment for 
3 days was more Ferocity as it was noted that necrosis 
focal and blood vessel congestion Picture(4A), And the 
observation of the severity of hemorrhage between 
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hepatic cell Picture(4B). As for the 10 ppm the tissue 
sections of the liver showed the presence of necrosis focal 
Picture (5). 

Histopathological changes after 30 days 

The results of the treatment after 30 days showed the 
histological structure of the liver of the control group 
Picture (6). AgNPs showed histopathological effect in a 
fatty change of hepatocytes at 1 ppm picture (7). While 
we find at 2.5 ppm an increase in inflammatory focal in 
the Picture (8). Also both 5 and 10 ppm showed 
histological changes as vascular congestion, fatty change 
of hepatocytes and Hemorrhage (Picture 9-A, B). Picture-
10 showed Hemorrhage, congestion, thickening of the 
hepatic portal artery and a Hyperplasia of bile canaliculi. 

 

 

 

The results showed that after 10 days of dosing, silver NPs 
had many pathological lesions on the liver of birds, which 
showed the expansion of hepatic sinusoids, the presence 
of necrosis focal, congestion of blood vessels and the 
presence of hemorrhage between hepatocytes. 
Sinusoidal expansion returns due to the effect of AgNPs 
on the functions of mitochondria and the incitation of 
atrophy of those cells [7]. The researchers [8] also found 
that the nanoparticles in the liver of albino rats showed a 
constriction of the hepatic sinusoids and this does not 
coincide the results of the current study. As well as, it 
showed which is due to the property possessed by silver 
nanoparticles and their chemical activity as they have the 
ability to overcome the barrier of the endothelial layer to 
enter the peripheral tissues of the vessels in the liver 
which leads to immune reactions and results in peripheral 
inflammation in the organs [9]. This result is in contract 
with the study that was conducted on fish Clarias 
garepinus liver at a of 100 μg /L. and this does not 
correspond the findings of the study that was conducted 
using different concentrations of NPs on the liver of 
broiler chickens the results showed that AgNPs had no 
toxic effect on cellular changes in liver [10]. The 
congestion of the blood vessel is due to the histological 
change and the occurrence of its expansion [11]. These 
results agree with the findings [12] who observed the 
congestion of the blood vessels in the liver of Oryzias 
latipes after exposure to nanoparticles. As Kim et al. [11] 
showed the cause of hemorrhage, which is due to the 
acute effect of silver NPs on the walls of blood vessels, 
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causing their expansion, which leads to the infiltration of 
red blood cells outside the blood vessel, thus penetrating 
the spaces between the liver tissue. indicated that the 
occurrence of thickening indicates an increase in the 
nunber of fibers as a result of abnormal tissue growth. 
After 30 days of treatment, fatty change of hepatocytes 
appeared, increased necrosis focal, vascular congestion, 
hemorrhage and increased thickness of the hepatic portal 
artery and hyperplasia of bile canaliculi. The study 
conducted by the researchers [13] clarified on the liver of 
mice treated with 10-200 μg /ml of NPs it showed an 
increase in inflammatory focal in addition to oxidative 
stress and cellular programmed death. The researchers 
[14] evaluated the effects of AgNPs on the liver of rats 
when it was treated with 200 mg/kg of Silver NPs. A study 
was conducted on the liver of Japanese quail treated with 
nanosilver orally 12 mg/L which indicated the occurrence 
of oxidative stress as a result of the accumulated silver in 
the liver [15]. Faedmaleki et al. [16] evaluated the effects 
of silver on liver cells of mice and they were treated with 
1-10 ppm, and the results showed the occurrence of 
oxidative stress, she also indicated that these particles 
had an inhibitory effect on the growth of cancer cells, and 
this is not consistent with our results. The size of 
nanoparticles plays an important role in their uptake by 
cells [17]. The liver is the most affected by toxic 
substances, because it has a tissue characteristic that the 
rest of the body lacks, which is the lining of the blood 
sinusoids that contain holes with a size of (50-100 nm), so 
these particles have the great ability to penetrate the 
endothelial membrane, causing damage to the liver tissue 
[18]. We suggest doing more studies on the effect of silver 
nanoparticles on other organs such as the brain and 
intestines. 

 

Silver nanoparticles showed histological changes which 
were more sever at high concentrations as it showed 
vascular congestion, Hepatic cell damage, severe 
hemorrhage, hepatic portal artery thickness and a 
hypetplasia of bile canaliculi we conclude from this study 
that nanosilver has toxic effects on the liver of quail 
Japanese. 
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