HIV Nursing 2022; 22(2): 1941-1944

Study of Histopathological Changes of Ag Nps

in Quail Kidney

Amenah Y. Al-Qadhely’, Azhar A. Al-baker?

"2Bjology Department, College of Education for Girls, Mosul University. Irag.
Email: amena.20gep46@student.uomosul.edu.iq

Abstract

Nanotechnology is one of the most promising technologies of the twenty-first century, as silver
nanoparticles have access to enter the body due to their small size, which are the skin,
respiratory and digestive systems. This study was conducted to investigate the histological
changes caused by silver nanoparticles on the kidney of Japanese quail. 100 birds were
obtained from the College of Agriculture and division into five groups, where each group
included 20 birds. The first and second groups were treated with a chronic treatment, which
was dosed with silver nanoparticles for 30 days, as for the third and fourth groups, they were
treated with the acute treatment and dosed for 3 days only with the AgNPs, as well as the
control group, which was dosed for 30 days with distilled water. The results of the chronic
treatment after 10 days of dosing showed Hemorrhage and degeneration of epithelial cells
Renal tubules, while the acute treatment showed intercellular hemorrhage and degeneration
and glomerular shrinkage, the results were more severe after 30 days of treatment, which
showed swelling of the epithelial cells, hemorrhage between the tubules and inside the
glomerulus, and obstruction of the renal tubules. We conclude from this study that taking
AgNPs orally caused histopathological changes to the kidney, which were represented by
hemorrhage between the tubules and inside the glomerulus, as well as degeneration of
epithelial cells and shrinkage of the glomerulus, in addition to swelling of the epithelial cells
with the presence of infiltrating cells between the tubules, and this explains that silver
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nanoparticles have toxic effects on the quail kidney.
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1. Introduction

Nanomaterials are distinct class of advanced
materials that can be produced with dimensions
ranging from 1-100 nm (Khan et al., 2019). It is
characterized by its high surface to volume ratio due
to its extremely small size (Gahlawat et al., 2016).
AgNPs are represent one of the most fascinating
among many metallic NP due to their chemical and
physical properties and play an important role in
nanoscience and in medicine, as they consist of
about 20 to 15.000 silver atoms (Chen and
Schleusener, 2008). one of the areas in which
nanotechnology has been used is environment as it
has been used to reduce environmental damage, by
solving major environmental problems such as solid
waste, air pollution management, water scarcity, and
this has led to an increase in the efficiency of clean
energy production (Bilal,2015; Ahmadi et al., 2019;
Babatunde et al., 2020). It has ability to penetrate the
cell membrane due to their small size (Hondroulis et
al., 2014). The benefits of this technique appeared
since ancient times. Archaeologists found that the
Mesopotamian civilization was the first to use this
technigue by manufacturing and painting bright
pottery (Palmberg et al., 2009). In this study, quail
was used as a laboratory animal due to its small size,
consumption of a small amount of feed, early sexual
maturity in egg production, short life cycle, disease
resistant and its tolerance to environmental
conditions (Rahman et al., 2016; Islam et al., 2015;
Wilkinson et al., 2016).
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2. Materials and Working Methods

The source and breeding of quail birds

100 birds were obtained from the College of
Agriculture and Forestry, Department of Animal
Resources, University of Mosul, and were 10 days
old. They were distributed in wooden cages to five
groups, each of which included 20 birds. The cages
were spread with sawdust and provided with 24
hours for lighting, and the birds were left for five days
for the purpose of Conditioning. The feeding was
based on a starter feed from the Erbil Feed Company
for Feed Industry in lIrag-Erbil, with a protein
concentration of 17% (Leung et al., 2018).

3. Experiment Design

Silver NPs were used at a size of 100nm, and they
were obtained from the Iragi company Sigma-
aldrich.com with a purity of 99.5, Pcod:
1001151786, concentrations (land 2 ppm) were
used, which were treated chronic and orally dosed
for 30 days with nanosilver, as for the
concentrations (5 snd 10 ppm) treated acutely and
orally, as well as the control group, which was
dosed 30 days with distilled water, the birds were
orally dosed with 0.5 ml of AgNPs in the morning
for a period of 30 days. The birds were sacrifice and
the kidneys were taken and fixed with formalin at a
concentration of 10% (Al-Hajj, 2015). The tissue
sections were prepared and using hematoxylin and
eosin stains based on (Luna, 1968).
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4. Results

Histopathological changes after 10 days

The results of the current study showed that the
kidney tissue of the quail birds of the control group
consisted of glomerulus, Bowman's space,
Bowman’s capsule, distal convoluted tubule and
proximal convoluted tubule picture (1). When
examining the tissue sections under the microscope
of the groups dosed with nanoparticles treated with
chronic treatment after 10 days of dosing, it was
noted that there were obvious changes represented
by the appearance of simple hemorrhage between
the convoluted tubules at 1 ppm picture (2). Urinary
tubule epithelial cell degeneration was also
observed in (Picture-3). And simple hemorrhage
between the urinary tubules Picture (4). Picture (5)
also showed degeneration, hemorrhage and
shrinkage of the glomerular, which led to an increase
in Bowman's space.

Histopathological changes after 30 days

The results after 30 days of treatment showed the
histological structure of the kidney of quail in the
control group picture (6). As the treated groups they
showed swelling of the cuboidal cells of the renal
tubules, which led to obstruction and stenosis of the
tubules at 1 ppm picture (7). Obstruction of the renal
tubules, shrinkage of the glomerular duct and an
increase in Bowman's space were also observed at
2.5 ppm in Picture (8). It showed the degeneration of
the cuboidal epithelial cells lining the renal tubules
with infiltrating cells between the tubules at 5 5 10
ppm in Picture (9 and 10).
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5. Discussion
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The results showed after 10 days that silver has
pathological effects on the kidney of quail, which
showed the occurrence of hemorrhage between the
tubules, degeneration of epithelial cells and
shrinkage of the glomerular. A study was conducted
on mice, they were treated with silver NPs orally at
300 mg/kg, and the results showed hemorrhage
between the tubules and this is consistent with our
results (Hamad et al.,, 2022). And the study
conducted by the researchers (Nabeh et al., 2020)
indicated that the exposure of female albino rats to
AgNPs at 15 pg / kg it led to the degeneration if
epithelial cells and this result was in agreement with
our current study. The study conducted by Salman
(2014) in the kidneys of male rats treated with Nano
silver at 0.6 mg/kg showed that hemorrhage
occurred between the tubules in addition to the
appearance of necrosis in the distal and proximal
convoluted tubes. The researchers (Sarhan and
Hussein, 2014) who evaluated the effects of silver
NPs by inter membranaceous intravenous injection
mice with a dose of 2,000 mg/kg, showed swelling
of the glomerulus and led to a reduction in
Bowman'’s area in addition to the appearance of
inflammatory cells between the tubules, and it was
contrast to our results. The researchers (Sardari et al.,
2012) showed through their study on male mice after
there were treated with Ag nano orally at a dose of
70 nm for 30 days for adults that AgNPs showed
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effects on renal tubules and increased glomerular
pressure which caused atrophy of those glomeruli.
After 30 days of treatment, silver nanoparticles led to
clear histological changes, the researchers (Roda et
al., 2017) found that the treatment of AgNPs in the
kidney of mice led to a shrinkage of the epithelial
cells, and this does not coincide the results of the
current study. (Al-Mahmoud, 2006) explained that
this swelling is caused by UN controlled cellular
growth because the factors that control cell
proliferation are not able to determine the mitotic
activity of cells, so they grow into large clumps. The
researchers (Sarhan and Hussein, 2014) found during
their study on the kidney of white rats when treated
with silver nanoparticles at 50 pg/L that it caused
Hemorrhage between the tubules and inside the
glomerulus and this is similar to the above result.
(Abdelhalim and Jarrar, 2011) explained that the
tissue changes caused by nanomaterials are
evidence of injury to the renal tubules and the renal
structure due to its toxicity, and thus the kidneys are
unable to deal with the accumulated wastes that
produce from metabolic disorders caused by
nanomaterials. A study conducted by (Liu et al,
2013) indicated that exposure of mice intravenous
injection at 50, 25, 10 mg/kg with AgNPs for 7 days
led to toxic effects. There is a need for a future study
on the effect of silver particles on other organs.

6. Conclusions

We conclude from this study that taking AgNPs orally
caused histological changes to the kidneys, which
were represented by inter-tubular and inter
glomerular hemorrhage, epithelial cell
degeneration, and glomerular shrinkage, in addition
to swelling of the epithelial cells with infiltrating cells
between the tubules this explains that Ag nano
particles have toxic effects on the quail kidney.

Acknowledgment

The researchers express their gratitude to the
College of Education for Girls, the Department of
Biological Sciences and the Department of Animal
Production at the University of Mosul for their
assistance in completing this work.

References

Abdelhalim, M. A. K., and Jarrar, B. M. 2011. Renal tissue
alterations were size-dependent with smaller ones
induced more effects and related with time exposure of
gold nanoparticles. Lipids in Health and Disease, 10(1),
1-6. https://doi.org/10.1186/1476-511X-10-163
Ahmadi, M. H., Ghazvini, M., Alhuyi Nazari, M.,
Ahmadi, M. A., Pourfayaz, F., Lorenzini, G., and
Ming, T. 2019. Renewable energy harvesting with
the application of nanotechnology: A review.
International Journal of Energy Research, 43(4),
1387-1410. https://doi.org/10.1002/er.4282

Al-Hajj, H. A. 2015. Optical microscopic preparations,
theory and application, Dar Al Masirah for publication,
distribution and printing, third edition, Amman, Jordan.
https://www.massira.jo/content

Study of Histopathological Changes of Ag Nps in Quail Kidney

Al-mahmoud, W. Z. 2006. Histopathology, Dar Al-
Watania Benghazi, first edition,Libya.

Babatunde, D. E., Denwigwe, |. H., Babatunde, O.
M., Gbadamosi, S. L., Babalola, I. P., and Agboola,
O. 2019. Environmental and societal impact of
nanotechnology. |EEE Access, 8, 4640-4667.
https://doi.org/10.1109/ACCESS.2019.2961513
Bilal, H. E. 2019. Nano and its applications, the
Syrian General Organization for the Book, Syria.
https://www.alfreed-ph.com/2019/04/Nano-and-its-
various-applications-pdf.html

Chen, X., and Schluesener, H. J. 2008. Nanosilver: a
nanoproduct in medical application. Toxicology letters,
176(1), 1-12. https://doi.org/10.1016/j.toxlet.2007.10.004
Gahlawat, G., Shikha, S., Chaddha, B. S., Chaudhuri,
S. R., Mayilraj, S., and Choudhury, A. R. 2016.
Microbial glycolipoprotein-capped silver
nanoparticles as emerging antibacterial agents
against cholera. Microbial Cell Factories, 15(1), 1-14.
https://doi.org/10.1186/s12934-016-0422-x

Hamad, S. M., Shnawa, B. H., Jalil, P. J., and Ahmed,
M. H. 2022. Assessment of the Therapeutic Efficacy
of Silver Nanoparticles against Secondary Cystic
Echinococcosis in BALB/c Mice. Surfaces, 5(1), 91-
112. https://doi.org/10.3390/surfaces5010004
Hondroulis, E., Nelson, J., Li, C. Z. 2014. Biomarker
analysis for nanotoxicology. In Biomarkers in
Toxicology — (pp.  689-695). Academic  Press.
https://doi.org/10.1016/B978-0-12-404630-6.00040-3.
Islam MS, Faruque S, Khatun H, Islam MN. Comparative
production performances of different types of quail
(Coturnix coturnix japonica). Agricult. 2015;12(2):151-
155. https://doi.org/10.3329/agric.v12i2.21744

Khan, I., Saeed, K., and Khan, I. 2019. Nanoparticles:
Properties, applications and toxicities. Arabian
journal of chemistry, 12(7), 908-931.
https://doi.org/10.1016/j.arabjc.2017.05.011

Leung, H., Arrazola, A., Torrey, S., and Kiarie, E. 2018.
Utilization of soy hulls, oat hulls, and flax meal fiber in
adult broiler breeder hens. Poultry Science, 97(4),
1368-1372. https://doi.org/10.3382/ps/pex434

Liu, P., Huang, Z., and Gu, N. 2013. Exposure to silver
nanoparticles does not affect cognitive outcome or
hippocampal ~ neurogenesis  in  adult  mice.
Ecotoxicology and environmental safety, 87, 124-130.
https://doi.org/10.1016/j.ecoenv.2012.10.014

Luna, L. G. 1968 .Manual of histologic staining
methods of the Armed Forces Institute of Pathology.
Nabeh, M., Taalab, Y., Abd El Wahab, D., Asker, S.,
Elbedwehy, A., and El Harouny, M. 2020. Silver
Nanotoxicity on Kidneys and Ovaries of Female Albino
Rats. Mansoura Journal of Forensic Medicine and
Clinical Toxicology, 28(2), 1-14.
https://dx.doi.org/10.21608/mjfmct.2020.22528.1011
Palmberg, C., Dernis, H., and Miguet, C. 2009.
Nanotechnology: an overview based on indicators
and statistics. https://doi.org/10.1787/18151965
Rahman AN, Hoque MA, Talukder MN, Das ZC. A survey
of Japanese quail (Coturnix coturnix japonica) farming in
selected areas of Bangladesh. Vet World. 2016,9(9):940-
947. doi: 10.14202/vetworld.2016.940-947

Roda, E., Barni, S., Milzani, A., Dalle-Donne, |.,

1943



https://doi.org/10.1186/1476-511X-10-163
https://doi.org/10.1002/er.4282
https://www.massira.jo/content
https://doi.org/10.1109/ACCESS.2019.2961513
https://www.alfreed-ph.com/2019/04/Nano-and-its-various-applications-pdf.html
https://www.alfreed-ph.com/2019/04/Nano-and-its-various-applications-pdf.html
https://doi.org/10.1016/j.toxlet.2007.10.004
https://doi.org/10.1186/s12934-016-0422-x
https://doi.org/10.3390/surfaces5010004
https://doi.org/10.1016/B978-0-12-404630-6.00040-3
https://doi.org/10.3329/agric.v12i2.21744
https://doi.org/10.1016/j.arabjc.2017.05.011
https://doi.org/10.3382/ps/pex434
https://doi.org/10.1016/j.ecoenv.2012.10.014
https://dx.doi.org/10.21608/mjfmct.2020.22528.1011
https://doi.org/10.1787/18151965
https://dx.doi.org/10.14202%2Fvetworld.2016.940-947

HIV Nursing 2022; 22(2): 1941-1944 Study of Histopathological Changes of Ag Nps in Quail Kidney

Colombo, G., and Coccini, T. 2017. Single silver
nanoparticle instillation induced early and persisting
moderate cortical damage in rat kidneys.
International journal of molecular sciences, 18(10),
2115. https://doi.org/10.3390/ijms18102115
Salman, R. A. 2014. The effect of different doses
levels of silver nanoparticles (AgNPs) on the kidney
and liver in Albino male Rat. Histopathological
study. Baghdad  Science  Journal, 11(4).  DOI:
https://doi.org/10.21123/bsj.2014.11.4.1503-1509
Sardari, R. R. R., Zarchi, S. R., Talebi, A., Nasri, S.,
Imani, S., Khoradmehr, A., and Sheshde, S. A. R.
2012. Toxicological effects of silver nanoparticles in
rats. African Journal of Microbiology Research, 6(27),
5587-5593. https://doi.org/10.5897/AJMR11.1070
Sarhan, O. M. M., Hussein, R. M. 2014. Effects of
intraperitoneally injected silver nanoparticles on
histological structures and blood parameters in the
albino rat. International journal of nanomedicine, 9,
1505. https://dx.doi.org/10.2147%2FIJN.S56729
Wilkinson, N., Hughes, R. J., Aspden, W. J., Chapman, J.,
Moore, R. J., and Stanley, D. 2016. The gastrointestinal tract
microbiota of the Japanese quail, Cotumix japonica. Applied
Microbiology ~ and  Biotechnology, 1009),  4201-4209.
https://doi.org/10.1007/s00253-015-7280-z

1944


https://doi.org/10.3390/ijms18102115
https://doi.org/10.21123/bsj.2014.11.4.1503-1509
https://doi.org/10.5897/AJMR11.1070
https://dx.doi.org/10.2147%2FIJN.S56729
https://doi.org/10.1007/s00253-015-7280-z

