
 
 

             9 |  Biology                       31.1844/https://doi.org/10.30526 

 

 8132(عام  1العدد ) 13هجلة إبن الهيثن للعلىم الصرفة والتطبيقية                                                                             الوجلد  

Ibn Al-Haitham Jour. for Pure & Appl. Sci.                                    Vol. 13 (3) 2018 

Histopathological Effect of Zinc Oxide Nanoparticles on 

Kkidney and Liver Tissues in Albino Male Mice 

 

Ruqayah Ali Salman 

University of Al-Forat Al-Awsat Techniques 

rokayaalibio@gmail.com 

Received in:4 /July/2017, Accepted in:17/September/2017 

 

Abstract 
    Objective: The present study investigated the effects of different dose levels of Zinc oxide 

Nanoparticles (ZnO NPs) on the liver and kidney tissues in albino male mice. Methadology: 

ZnO NPs was administrated as a daily oral dose of (150, 350 mg/kg body weight) gavage for 

2 weeks. Eighteen male mices were used by dividing them into three groups. Result: 

Histopathological examination of kidney and hepatic tissues treated with ZnO NPs showed 

toxicity changes compared with control group. Conclusion:This study demonstrated the 

ability of ZnO NPs to effect on kidney and liver tissues. Recommendation: More study 

needed to know the effect of different doses of nanoparticles on human health.    
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Introduction 
   Nanoparticles can enter the human body through the different rolls such as inhalation, 

ingestion and injection [1]. Then, transolcate to blood causing negative feedback in several 

organs [2]. Some research looking at biological trace element of the human body and are 

usually found in foods or added as a food supplement. Zinc concentration determines the 

toxicity [3]. It is the high concentration of zinc that leads to toxic effect [4]. Other research 

indicated the histopathological changes of kidney tissues mice treated with ZnO NPs such as 

hydropic degeneration in epithelial cells, necrosis and glomeruli segmentation [5]. The 

activity of metal oxides nanoparticles such as zinc oxide (ZnO NPs), silicon oxide and 

selective toxicity of biological systems proposed potential entail application that includes 

herapeutics, diagnostics surgical devices and nano medicine based on antimicrobial agents 

[6]. The increasing production and use of metal oxide nanoparticles in many applications lead 

to negative effects on health [7]. Several studies have demonstrated nanoparticle toxicity and 

increased cytotoxic potential of these materials [8]. ZnO NPs can enter bodies water not only 

through dikardligh dyes and paints  but also get rid of cosmetics [9,10]. ZnO is one of the few 

semiconductors  quantum confinement effect and it is an environmental friendly oxide, 

because of its no toxicity (depended on the concentration and dose)  and the ability to absorb 

in the UV range that use  absorbent UV  sunscreens in transferring power [11]. Aragon G and 

Younossi ZM. suggest that the toxicity of NPs depended on species, ZnO NPs significant 

changes the levels of ALT, ALP and AST enzymes. The elevated of these enzymes are 

indicative of the functional efficiency of the liver. Due to damaged liver cells, these enzymes 

are released into the blood, therefore, a high amount of these enzymes indicates destruction of 

liver cells [12]. 

   In the current study, the effect of different dose levels of Zinc oxide Nanoparticles (ZnO 

NPs) on kidney and liver tissues in Albino male mice was investigated. 

 

Materials and Methods  
   Zinc oxide nanoparticles have been obtained from Nanjing, China. Structure and size 

measurement of nanoparticles sample were recognized by the Scanning Electron Microscope 

SEM (Electronic Microscope Center-College of Applied Science, University of Technology, 

Iraq). Different concentrations of nanoparticles colloids were prepared from stock solution of 

300 μg/ml ZnO NPs in (3:1) distill water and ethanol as a solvent. 

   Eighteen albino male mice obtained from the animal house of biotechnological center in Al-

Nahrain University. The age of mice was 3 weeks and the weight was 20-25 gm. Animals 

cages were kept in standardized conditions (25±5
 0

C, 12 hr light/ dark cycle). Allow free 

taken water and pelleted. In this study, the male albino mice were divided into three groups 

(each group comprises six mice). First group (control group) received food and water. The 

second and third groups were oral gavages by 150 mg/kg and 350 mg/kg body weight of ZnO 

NPs. All animals were sacrified at the end of experiment. 

   A small piece of kidney and liver were taken and fixed in 10% formalin solution, after that 

routine histological preparations was conducted [13]. 

 

Results 
   The current study revealed that ZnO NPs (150 mg/kg body weight) induced changes of 

kidney and liver tissue after 15 days of exposure. Kidney sections of control group showed 

normal structure; normal renal cortex and normal nephritic tubules figure (1), liver section 
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showed normal hepatocytes, central vein and hepatic portal traid figure (2). In the second 

group that treated with (150 mg/kg body weight/ day ZnO NPs) showed pathological changes 

which includes: medulla revealed slight enlargement in collecting tubules and normal cortex 

composed in the kidney figures (3) & (4) and proliferation of kupffer cell in the liver figure 

(5) compared to the control group figure (1)  

   The third group that treated with (350 mg/kg body weight/ day) of Zinc oxide nanoparticles 

showed marked, inflammatory cells particularly mononuclear cells aggregation around blood 

vessels and between renal tubules in the kidney figure (4), and amyloid like substance 

deposition in the wall of liver sinusoids and replacement of hepatic cords deposition in the 

wall of sinusoids Figure (8). The liver also showed inflammatory cells infiltration particulary 

nentrophils and mononuclear cells appear around congested blood vessels. Figure (9)  

 

  

Figure (1): Section in mouse kidney of control 

groups showed normal kidney structures; medulla, 

collecting tubules (1), lined by simple cuboidal 

epithelium (2) with normal renal corpuscles with 

their glomeruli (3).  H &E stain 400X 

 

Figure (2): Section in mouse liver of control groups 

showed normal structures of hepatic cord (1), liver 

sinusoids (2). H &E stain 400X. 

  

Figure (3): Section in mouse kidney of animal 

treated with 150 mg/kg body weight/ day of ZnO 

NPs for 15 days showed reveal slight enlargement in 

collecting tubules. H &E stain 400X. 

Figure (4): Section in mouse kidney cortex of animal 

treated with 150 mg/kg body weight/ day of ZnO 

NPs for 15 days showed normal glomeruli (1), 

normal convoluted tubules (2). H &E stain 400X. 
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Figure (5): Section in mouse liver of animal treated 

with 150 mg/kg body weight/ day of ZnO NPs for 15 

days showed proliferation of kupffer cells. H &E 

stain 400X. 

Figure (6): Section in mouse kidney of animal 

treated with 350 mg/kg body weight/ day of ZnO 

NPs for 15 days showed marked inflammatory cells 

particularly mononuclear cells aggregation around 

blood vessels and I between renal tubules. H & E 

stain 400X. 

  

Figure (7): Section in mouse kidney of animal 

treated with 350 mg/kg body weight/ day of ZnO 

NPs for 15 days showed proteinous material in the 

lumen of renal tubules. H & E stain 400X. 

 

 

Figure (8): Section in mouse liver of animal treated 

with 350 mg/kg body weight/ day of ZnO NPs for 15 

days showed amyloid like substance deposition in 

the wall of sinusoids and replacement of hepatic 

cords deposition in the wall of sinusoids. H & E stain 

400X. 

 

Figure (9): Section in mouse liver of animal treated with 350 mg/kg body weight/ day of ZnO NPs for 15 

days showed inflammatory cells  infiltration particularly  neutrophils and  mononuclear cells  around 

congested  blood vessels. H &E stain 400X. 
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Discussion  
   The small sizes of the particles have the ability to enter and damage the organism allows to 

penetrate the physiological barriers traveling with circulatory systems [14]. The study found 

that oral exposure to nano-forms of different particles was more toxic than micro-counterparts 

[15]. This study investigates the effect of ZnO NPs on the kidney and liver tissues. It can 

spread more in blood, kidney, liver and other organs [16]. This study agrees with Sharma V. 

et al results [17] showed that oral acute exposure to ZnO NPs causes apoptosis in mice liver 

cells and induces severe oxidative stress. Histopathological section showed that ZnO NPs is 

able to induce changes in tissues of kidney and liver in albino male mice. Liver damage could 

be induced due to excess oral ZnO NPs, and this agrees with another study in 2012 [18]. The 

histo-toxicity of ZnO NPs in high doses (350 mg/kg body weight/ day) was more than in low 

doses (150 mg/kg body weight/ day) in kidney and liver tissues. 

 Dietary exposure to titanium dioxide NPs caused liver toxicity and resulted in un activity of 

mice liver catalogs homogenate GOT [19]. Other studies have demonstrated that pathogenic 

mechanisms initiated by some NPs were dominated by inflammation-driven effects, which 

occurred due to the oxidative stress or DNA damage [20], This explains the influence of 

oxidative stress in cellular death by necrosis or degeneration in the mouse kidney and liver 

treated with ZnO NPs. 

 

Conclusion 
   This study demonstrated the ability of ZnO NPs to effect on kidney and liver by causing 

pathological changes in these organs. 

 

Recommendation 
   Further studies are needed to determine the effect of ZnO NPs on liver enzymes, blood 

parameters and histological study to other organs. 
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