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Last decades,  nanotechnology technique attracted  attention of researchers, it’s 

considered an important tool in many applications such as healthcare. In this 

study, Zinc Oxide Nanoparticles (ZnONPs) were used as a parameter for some 

histological and biochemical changes in  male rats. Primary results showed that  

treated animals with 100 mg/ml on nanoparticles daily showed a response to 

some histological changes in  hepatic and renal tissue. this variation includes 

characterized degeneration, necrosis, and apoptosis with  vascular changes 

accompanied by inflammatory reactions of hepatic tissue. Regarding  

histological changes in renal tissue,  results showed  generation of necrotic 

changes in  epithelium of renal tubules as well as vasculitis , degeneration, and 

necrosis of the renal corpuscles. Results also displayed an increase in  values of 

Serum acid, Serum creatinine, Serum glutamic oxaloacetic transaminase (GOT), 

and Alkaline phosphatase in comperes with a control group. however, there was 

a reduction in   values of blood urea and Serum glutamic pyruvic transaminase 

(GPT) observed in treated animals. In contrast,  biochemical results of blood 

showed an increase in  GOT and GPT (serum acid, blood urea, serum creatinine, 

serum (GOT), serum (GPT), and alkaline phesion. phosotase). Aim of this study 

was to estimate  toxic effect of Concentra. 
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تأثير السمية الحادة لجسيمات أوكسيد الزنك النانوي في ذكور الجرذان  

 البيض 

 
 ريا غالب السلطان     هناء خليل إسماعيل     ازهار البكري     

 اسرار الخفاف   

   

 الخلاصة

 المجالا   من العديد  في  مهمة  أداة أصنبت  والتي  الوانا،  بتقوية  كثيرا الباحثان اهتم  الماضنية  القليلة السنواا  خلال

 zinc( ZnONPs) الواناية الزنك كسننيدوأ جزيئا  تم اسننتخدام الدراسننة هذه في. المختلفة والعلام  الصننتية  الرعاية مثل

oxide nanoparticles   دراسننننةتم    وكذلك  البالغة  الجرذان  في  كيميائية  البيا الوسننننجية التغيرا   لبعض  كمؤشننننرا 

 المعاملة التياانا  أن  الدراسننة هذه  نتائج  أظهر  حيث. والكلية الكبد مثلالجسننم   أعضننا   بعض  على الوسننجية  التغيرا 

 في نسننجية  تغيرا  عليها  ظهر   ياميا   مل/  ملغ 100  بمعدل الواناية الزنك أوكسننيد  جزيئا   مع الواناية  الوانا  بجسننيما 

  كما  الوسيج، خلايا  وتوخر  توكس بانتلال،  تمثل   أساسية  تغيرا   أظهر   التي الكلاية الانسجةفي  و الكبدية الأنسجة من كل

  مع  المبرمج الخلايا  وما  وعائية توخرية،  توكسنننية،  بأضنننرار  تمثل  الكبد في الدماية  الاوعية نسنننيج في  تغيرا   ظهر 

  ظهارة   في  وتوخرية  توكسنية  تغيرا  أظهر  فقد  الكلى  لأنسنجة الوسنيجية للتغيرا   بالوسنبة أما. الكبد لأنسنجة  التهابية  تغيرا 

 مصنل  مثل  المصنل، حمض قيم في زيادة الوتائج  وأظهر   كما. الكلاية الكبيبة في  وتوخر  توكسو وانتلال، الكلاية  الوبيبا 

 Glutamic oxaloacetic(  GOT)  أميوناز  ترانس  أوكسننننالاكسننننيتينك  الجلاتنامينك  الاميوي الوناقنل  مصننننل  الكريناتيوين،

transaminase،  الياريا   قيم  انخفاض لاحظ  فقد ذلك،  ومع  الضنابةة،  المجماعة  مع مقارنة. القلاي  الفاسنفاتيز إنزيم وقيم  

 في  glutamic pyruvic transaminase( GPT)  ترانسنناميواز  بيروفيك  الجلاتاميك  الاميوي  الواقل مصننل  وفي  الدم في

 مصنننل  الدم، ياريا  المصنننل، حمض GPTو GOT في  الدم زيادة  البياكيميائية الوتائج أظهر   بيوما. المعاملة التياانا 

 او التتقق  ها  الدراسنة هذه من  الهدف  ان (phosotase) .القلاي phesion ،(GPT) مصنل  ،(GOT) مصنل  الكرياتيوين،

 .الواناية الزنك  لأوكسيد السمية التاثيرا  دراسة

 .المرضية الوسيجية التغيرا  الكلى، الكبد، الفئران، الواناية، الزنك  أكسيد  جزيئا   :المفتاحية الكلمات
 

Introduction: 

Nanotechnology has become a new revolution in biology fields that may bring considerable 

enhancement to human health in terms of the application of nano diagnostics, nanomaterials 

as well as nanorobotics. Fortunately, nanotechnology has developed rapidly along with a 

strategic alternative for producing residue-free nanocomposites.  Recently, many different 

nanoparticles such as Ag, CuO, MgO, and ZnO have been developed with drugs and 

chemical materials against different orders. (Hagens et al, 2007; Kumar et al, 2013 and Al-

Saeedi,2024).  ZnONPs have become one of the most common metal oxide nanoparticles in 
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biological applications due to their excellent biomaterials and non-toxicity (lim, et al 2011; 

Sharma et al 2012; Jiang et al 2018; Hana et al ,2020). 

Several studies showed that ZnoNPs treatment process results in unexpected 

relationships, it reaches different organs in the body such as the heart, spleen, liver, and brain, 

as well as the respiratory system and digestive system (Hagens et al, 2007). Oral 

administration of ZnNPs causes histopathological changes to occur in organs such as (the liver, 

lung, and kidney), when oral administration of ZnNPs and the toxicity effect depends on the 

size of synthesized ZnNPs ing upon the size of ZnNPs (Vandebriel et al, 2012). Studies have 

revealed that most internal organs including in addition to the brain can get and are get affected 

by nanomaterials in different ways. routes of entries Nanoparticle of zinc oxide are the most 

amply used nanomaterials as the worldwide production of ZnO NPs is valuation to be 0.1 to 

1.2 million tons per year (Kumar et al, 2013). The study (Al-Baker et al 2020) clarified the 

effect of nanoparticles on some blood parameters of rats. Thus, the current was carried out to 

examine So this study to estimate the effect of oral administration of ZnO NPs on 

histopathological structure changes of the liver, and kidney and on the serum function of both 

organs. testes of kidney and liver 

Materials and Methods:  

Experimental design 

The experimental animal (adult male albino rats) with weight of (250±10 gm) were 

brought from approved animal house at Education College for Girls / University of Mosul. 

These aimals were kept under intial conditions in plastic cages with wood chip bedding, at 

temperature 25◦±2◦ and light 14 hours’ light 10 hours’ dark and given normal food and tap 

water. The animals were randomly separated into two groups after one-week adaptation. The 

first group named: Groups I (control group which given normal saline for ten days, while the 

second one named GroupII 100 mg/ml orally given 100 mg/ml from ZnO NPs orally by using 

oral gavage daily. At the end of experiment all rats were sacrificed. Tissue samples of liver 

and kidney were removed immediately after necropsy excised and fixed in 10% neutral 

buffered formalin (Suvarna et al, 2019; Raghad et al, 2022) for histopathological estimation. 

The organs were processed (dehydration) by grading ethanol alcohol, clearing in xylol 

embedding in paraffin was, then prepare 5-6-micron thick paraffin sections, then staining the 

tissue section by hematoxylin and eosin stain. Light microscope was used for histopathological 

examination (Al-Hajj 2015). 

The blood samples were collected for estimation of Serum acid, Blood urea, Serum 

creatinine, Serum glutamic oxaloacetic transaminase (GOT), Serum glutamic pyruvic 

transaminase (GPT), Alkaline phosphatase. In this study, zinc oxide nanoparticles used at 5 

μm, preparation by SIGMA-ALDRICH company – Baghdad (Reagent Plus®, powder, <5nm 

particle size, 99. 9%).Statistical analysis: -  
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Data were subjected to statistical analysis using SPSS, the values were expressed as the mean ± 

Standard deviation analyzed with one-way ANOVA. Post hoc test was performed using the Duncun 

test. Mean values were statistically significant at p≤0.05 

Results: 

Static analysis results revealed that the treated animals is proportional to the values of 

Serum acid, Serum creatinine, Serum glutamic oxaloacetic transaminase (GOT), 

while,Alkaline phosphatase incomparism compared to the with control group. , However there 

was reduction in the decrease the values of blood urea and Serum glutamic pyruvic 

transaminase (GPT) Was observed in treated animals compared to the control group. .. 

 
Figure (1) Effect of zinc oxide NPs on some parameters in rats. 

 

Table -1- Effect of ZnO NPs on parameter (100 mg/kg) of blood rats  

parameter(mg/l) control  zinc oxide NPs 

Serum acid 1.933 a 2.2 b b 

Blood urea 43.5 a 29.33 b 

Serum creatinine 0.353 a 0.493 b 

Serum glutamic oxaloacetic transaminase (GOT) 239 a 270.3 b 

Serum glutamic pyruvic transaminase (GPT) 75.33 a 47.56 b 

Alkaline phosphatase 1050 a 1586.93 b 
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*Significant difference from the control group (P, 0.05); **significant difference from the 

control group (P, 0.01) 

 

The results also showed that zinc oxide nanoparticles cause different changes in the hepatic 

architecture of the treated animal, such as hyperplasia of Kupffer cells (Figure 3), congestion 

of vessels in the portaltraid, and centeral veins (figure 4) (figure 5). Inaddition, there was also 

infiltration of inflammatory mononuclear cells in the portal traids and around the centeral vein. 

Vacuolar degeneration of hepatocytes around the centeral vein, apoptosis of hepatocytes, and 

coagulative necrosis of hepatocytes also observed. (figure6) (Figure 7). Other sections showed 

recent thrombus in both central and portal veins (Figure 8). 

 

 
Figure 2: Photomicrograph of section of control group showed normal architectural of liver 

10X (H & E Stain). 

 
Figure 3: Photomicrograph of section of liver showed hyperplasia of Kupffer cells 40X, (H 

& E Stain). 
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Figure 4: Section of liver showed congestion of blood vessels in portal area 10X, (H &E 

stain). 

 
Figure 5: Section of liver showed congestion of c.v. surround by necrotic hepatocytes 10X 

(H and E stain). 
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Figure 6: Section of liver showed infiltration cells and degeneration and necrosis of 

hepatocytes (H and E stain). 

 
Figure 7: Section of liver showed vacuolar degeneration coagulative necrosis of hepatocytes 

10X (H and E stain). 

 
Figure 8: Photomicrograph of section of liver showed apoptosis of hepatocyte, with 

coagulative necrosis of other hypatocytes 40X, (H and E stain). 
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Figure 9: Section of liver showed recent thrombus of blood center vein 10X (H and E stain).  

 
Figure 10: Section of liver showed thrombus in blood vessel in portal traid 10X (H and E 

stain). 

 

In terms of the kidney, the current study showed histopathological  including 

multifocal areas (figure11), sever haemorrhage in the interstitial tissue(figure 12) with 

generalized blood vessels congestion, congestion of glomeruli, swelling of cuboidal cells 

lining convoluted tubules leading to stenosis and obstruction of renal tubules lumen, 

thickening of blood vessel wall (figure 13) (figure 14), infiltration of inflammatory cells 

around the blood vessels (vasculitis) degeneration and necrosis of renal corpuscle atrophy and 

shrinking of some renal corpuscle was also observed(figure 15) (figure 16), these result were 

compared with histology of control group. 
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Figure 11:  Photomicrograph of section of kidney control group 10X l (H and E stain) 

 
Figure 12: Showed normal architectural of renal tissue section of kidney heamorrhage of 

treated animal 40X (H and E stain) 

 
Figure 13: Sction of swelling of epithelial cells with stenosis and obstruction of lumen 40X, 

(H and E stain) 
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Figure 14: Section of vasculitis congestion of blood vessels 10X, (H and E stain) 

 
Figure 15: Section of necrosis and shrinking of renal corpuscles 10X, (H and E stain) 
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Figure 16: Section of degeneration and necrosis of renal corpuscles 10X, (H and E stain) 

Discussion 

The current study showed that the rats treated with 50, 100 and 200 ppm of ZnONPs 

causes increasing ed in the of liver enzymes compared with control group, this means that ZnO 

nanomaterial had toxic on liver enzymes by causing e damaging effects on of the body 

metabolism (Fazilati 2013) The effect of treatment male with ZnONPs explained more 

significant changes in liver enzymes, oxidative stress, liver and renal tissue at 50 gm/Kg 

(Abbasalipourkabir et al 2015). The ZnONPs-induced oxidative stress and apoptosis (Attia et 

al 2018, Alsultan, 2024). When male rats given 5, 7.5 and 10 mg/kg of zinc oxide NPs three 

times weekly at eight weeks cause reduction of enzymes: glutathione, catalase, superoxide 

dismutase and reduced of kidney function parameters: Creatinine, urea, uric acid after 

treatment with ZnO-NPs (Bashandy et al, 2018). 

When treatment, adult male rats of Zn nanomaterial at 50 mg/Kg gave toxicity effect and 

histolgical changes in liver and kidney (Abbasalipourkabir et al 2015). There are some factors 

increase of kidney to the nephrotoxic reason via the drugs and toxins, that well cause injury 

and disease of kidney (Perazella, 2009), And the ZnONPs consider one of medicinal material 

(Jiang et al, 2018). The over dose because toxicity change in liver and kidney at 300mg/ml 

during 14 days when treated mice (Salman, 2018).  

Conclusions: The current study proved that the severity of histological and biochemical 

changes dopend on the dose used in the study. The male rat’s treatment of zinc nanoparticles 

orally causes sever histopathological changes in liver and kidney at 100gm/k at 100μ size. 

 

Acknowledgment: This work has been supported by college of Education for girls and college 

of Veterinary Medicine. It is a pleasure to acknowledge department during the completed this 

project.  

 

References: 

Abbasalipourkabir R, Moradi H, Zarei S, Asadi S, Salehzadeh A, Ghafourikhosroshahi 

A, Mortazavi M, Ziamajidi N. Toxicity of zinc oxide nanoparticles on adult male 

Wistar rats. Food and chemical toxicology. 2015 Oct 1; 84:154-60. 

https://doi.org/10.1016/j.fct.2015.08.019  

AL-Baker A, AlKshab AA, Ismail HK. Effect of silver nanoparticles on some blood 

parameters in rats. Iraqi Journal of Veterinary Sciences. 2020 Jul 24;34(2):389-

95. http://dx.doi.org/10.33899/ijvs.2020.165812  

Al-Hajj, Hamid Ahmed 2015. Optical microscopic preparations, theory and application, 

Dar Al Masirah for publication, distribution and printing, third edition, Amman, 

Jordan.   

https://doi.org/10.1016/j.fct.2015.08.019
http://dx.doi.org/10.33899/ijvs.2020.165812


College of Basic Education Researchers Journal, Volume (21) Issue (3) September 2025 

663 

 

Al-Saeedi,A. Kh.(2024).The risk and safety of nanotoxicology.Bhaghdad 273.Iraq.  

Alsultan ,R. G.(2024). The Effect of Aqueous Extract of Poppy Anemone Seeds on 

Embryonic Development in Mouse Model. 2024 Vol. (20), No. (1) 

Attia H, Nounou H, Shalaby M. Zinc oxide nanoparticles induced oxidative DNA 

damage, inflammation and apoptosis in rat’s brain after oral exposure. Toxics. 

2018 Jun;6(2):29. https://doi.org/10.3390/toxics6020029  

Bashandy SA, Alaamer A, Moussa SA, Omara EA. Role of zinc oxide nanoparticles in 

alleviating hepatic fibrosis and nephrotoxicity induced by thioacetamide in rats. 

Canadian journal of physiology and pharmacology. 2018;96(4):337-44. 

https://doi.org/10.1139/cjpp-2017-0247  

Fazilati M, Investigation toxicity properties of zinc oxide nanoparticles on liver enzymes 

in male rat. European Journal of Experimental Biology. 2013;3(1):97-103. 

doi.org/10.1016/j.fct.2015.08.019.  

Hagens WI, Oomen AG, de Jong WH, Cassee FR, Sips AJ. What do we (need to) know 

about the kinetic properties of nanoparticles in the body?. Regulatory toxicology 

and pharmacology. 2007 Dec 1;49(3):217-29. 
https://doi.org/10.1016/j.yrtph.2007.07.006  

 Hana I. Khalil ;Amal A.AlKashab and Azhar A.A. Effect of Orally-administered  

Silver nanoparticles (Ag-NPs) on Some Biochemical Parameters in Kidney of 

Rats . Indian Journal of Forensic Medicine & Toxicology, October-December 

2020, Vol. 14, No. 4. DOI: https://doi.org/10.37506/ijfmt.v14i4.11793  

              https://ivj.org.in/journal-article-viewer/dfd4d7be-ee61-4d39-8edd-f5e6db965c56  

Jiang J, Pi J, Cai J. The advancing of zinc oxide nanoparticles for biomedical 

applications. Bioinorganic chemistry and applications. 2018 Oct; 2018. 

https://doi.org/10.1155/2018/1062562 .  

Kumar SS, Venkateswarlu P, Rao VR, Rao GN. Synthesis, characterization and optical 

properties of zinc oxide nanoparticles. International Nano Letters. 2013 

Dec;3(1):1-6. https://link.springer.com/article/10.1186/2228-5326-3-30  

Lim ZZ, Li JE, Ng CT, Yung LY, Bay BH. Gold nanoparticles in cancer therapy. Acta 

Pharmacologica Sinica. 2011 Aug;32(8):983-90. 

https://www.nature.com/articles/aps201182  

Perazella MA, Renal vulnerability to drug toxicity. Clinical Journal of the American 

Society of Nephrology. 2009 Jul 1;4(7):1275-83. 

https://doi.org/10.2215/CJN.02050309  

https://doi.org/10.3390/toxics6020029
https://doi.org/10.1139/cjpp-2017-0247
https://doi.org/10.1016/j.fct.2015.08.019
https://doi.org/10.1016/j.yrtph.2007.07.006
https://doi.org/10.37506/ijfmt.v14i4.11793
https://ivj.org.in/journal-article-viewer/dfd4d7be-ee61-4d39-8edd-f5e6db965c
https://doi.org/10.1155/2018/1062562
https://link.springer.com/article/10.1186/2228-5326-3-30
https://www.nature.com/articles/aps201182
https://doi.org/10.2215/CJN.02050309


College of Basic Education Researchers Journal, Volume (21) Issue (3) September 2025 

664 

 

 Raghad A. Najjar; Firas M. Abed and Rayya G. Alsultan. Effect of Bisphenol A on 

Hearts of Pregnant Mice and Their Fetuses.2022. Indian Vet. J., December 2022, 

99(12): 27 – 34  

Salman RA, Histopathological Effect of Zinc Oxide Nanoparticles on Kkidney and Liver 

Tissues in Albino Male Mice. Ibn AL-Haitham Journal For Pure and Applied 

Science. 2018 May 14;31(1):9-14. https://doi.org/10.30526/31.1.1844  

Sharma V, Singh P, Pandey AK, Dhawan A. Induction of oxidative stress, DNA damage 

and apoptosis in mouse liver after sub-acute oral exposure to zinc oxide 

nanoparticles. Mutation Research/Genetic Toxicology and Environmental 

Mutagenesis. 2012 Jun 14;745(1-2):84-91. 

https://doi.org/10.1016/j.mrgentox.2011.12.009  

Suvarna, K. S., Layton, C., and Bancroft, J. D. (Eds.). 2019. Bancroft's theory and practice 

of histological techniques E-Book. Elsevier health sciences. 

https://doi.org/10.1016/C2015-0-00143-5.  

Vandebriel RJ, De Jong WH. A review of mammalian toxicity of ZnO nanoparticles. 

Nanotechnology, science and applications. 2012;5:61. 

https://dx.doi.org/10.2147%2FNSA.S23932  

 

 

https://doi.org/10.30526/31.1.1844
https://doi.org/10.1016/j.mrgentox.2011.12.009
https://doi.org/10.1016/C2015-0-00143-5
https://dx.doi.org/10.2147%2FNSA.S23932

