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Abstract 

The use of nanoparticles (NPs) and nanoparticle- based materials raises many concerns about their impact on health 
related to its many applications in diverse fields, including petroleum refining, polishing agents, and coatings, as well as 
the toxicity of these NPs in biological/ physiological environment is a major concern. The study conducted at college of 
nursing – university of Basrah –Iraq,and it aimed to investigated the effect of cerium oxide nanoparticles on mice brain 
tissues after 30 days of intra-peritoneal I/P injection of cerium oxide nanoparticles . White laboratory mice of Mus 
musculus L. strain BALB/C that were supplied from (Drug Control Center - College of Science, Thi -Qar University). The 
mice were placed under controlled conditions of 20-25 degrees and a 12-hour light cycle. And 12 hours of darkness in 
plastic cages of standard sizes (30×12×11) cm, the first group injected laboratory mice with 1 ml of normal saline 
physiological solution as a control group. The second treatment group. Laboratory mice were injected with 1 ml of 
cerium dioxide at a concentration of 3.75 µl of the raw material to 996.25 µl of physiological solution. By one injection 
between one day and another for a period of 30 days to investigate the effects of I/P administration of cerium oxide 
Nano- particles on mice brain tissue after 30 day. Mice were killed and brain isolated to prepare for the histological 
examination which showed that cerium oxide injected for 30 day induce pathological alteration in brain tissue especially 
on white matter , neurofibers and glial cells. Brain of mice show degeneration of white matter, ,necrosis of glial cell 
aggregation of glial cell , The histopathological examination investigate that intra-peritoneal injection in mice for thirty 
day induce histopathological adverse changes in mice brain tissue.  
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1. Introduction

The use of nanoparticles (NPs) and nanoparticle- based materials raises many concerns about their impact on health 
related to it's many applications in diverse fields, including petroleum refining, polishing agents, and coatings [1]. The 
distinctive property of this material is its reversible conversion to a non-stoichiometric oxide [2]. Cerium oxide 
nanoparticles (CeO2 NPs) have promising industrial and biomedical applications. In spite of their applications, the 
toxicity of these NPs in biological/physiological environment is a major concern [3]. Since CeO2 NPs are poorly absorbed 
by the intestine, inhalation appears to be the major route of exposure. It should also be noted that complete respiratory 
system acts as repository for deposition of different sizes of NPs. [4,5]. Since CNPs are capable of stimulating the catalytic 
potency of superoxide dismutase (SOD) [6]. it could be applied as a potent antioxidant. Redox properties of CNPs could 
also detoxify the existing free radicals for prolonged time intervals by maintaining its bioactivity within the tissues [7]. 
Cerium oxide can cross the placenta and make its way to the liver, spleen, and lung tissues of adult, neonatal, and fetal 
mice, inducing tissue destruction and necrosis [8]. CeNPs ameliorated the neurotoxicity induced by FIP by scavenging 
of ROS involving a decrease of MDA and NO, enhancing antioxidant enzyme activity as SOD and GPx, and normalizing 
the mRNA expression of brain function genes. Therefore, it could be concluded that cerium nanoparticles have a 
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neuroprotective role through antioxidant and anti-apoptotic activity [9,10,11] . focused on the in vivo efficacy of CeONPs 
in treatment of diseases associated with the brain, including ischemia, traumatic brain injury, Alzheimer’s Disease (AD), 
Parkinson’s disease (PD), multiple sclerosis (MS), and other neurodegenerative disorders [10]. also pointed that 
through their potent and regenerative antioxidant effects, CeONPs extended the lifespan of cortical and spinal neurons 
in culture, decreased cell dysfunction associated with oxidative stressors, increased neurite outgrowth, increased 
transcription of genes associated with neuroprotection, and increased dopamine secretion. It is generally assumed that 
toxicity increases as the NP. 

size gets smaller [12,13]. added that this can be explained by the fact that cellular uptake is facilitated for smaller NPs 
and they are therefore more likely to be distributed in the blood stream or even in the central nervous system. In 
addition, smaller particles have a larger surface area per mass unit in such a way that they are potentially more active. 
Long ceria nanorods (greater than or equal to 200 nm) induced inflammatory responses while short ceria nanorods 
were nontoxic [14]. Teachers are the main caregivers and the first line of protection for school children. Their role 
complements that of parents. During school hours, school teachers are actually the first-respondent in cases of disasters 
or emergencies. They must be able to deal properly with health emergencies both in normal children, and those children 
with special health care needs [22]. 

2. Material and methods 

The current study was conducted on white laboratory mice of Mus musculus L. strain BALB/C that were supplied from 
(Drug Control Center - College of Science, Thi -Qar University). The mice were placed under controlled conditions of 20-
25 degrees and a 12-hour light cycle. And 12 hours of darkness in plastic cages of standard sizes (30×12×11) cm 
manufactured by North Kint Plastic Kint UK. Sawdust was used as a bed and changed weekly. The mice were fed freely 
on a special diet for mice. The injectable solution concentration (750 µl) of cerium oxide was prepared by adding 3.75 
µl of cerium oxide in the form of a concentrated liquid solution in a container of 100 ml containing the active substance 
cerium oxide at a concentration of 20%, produced by SIGMA (USA) to 996.25 µl of the Physiological solution.(NaCl 
0.9%). 

Experimental animals were divided into two groups, eight mice per experimental group, and injected into the lip area 
(IP).The first group injected laboratory mice with 1 ml of normal saline physiological solution as a control group. The 
second treatment group. Laboratory mice were injected with 1 ml of cerium dioxide at a concentration of 3.75 µl of the 
raw material to 996.25 µl of physiological solution. By one injection between one day and another for a period of 30 
days. The animals were killed at the end of experimental period, excised, the brains were separated and placed in 10% 
formalin solution, which was prepared by diluting concentrated formalin by adding 90 ml of distilled water to 10 ml of 
100% concentrated formalin. For the purpose of histological cutting and tissue examination.  

3. Results and discussion 

Toxicology studies on nanoceria report results that seem contradictory, demonstrating toxic effects in some studies. 
protective effects in others, and sometimes little or no effect at all. NPs and they are therefore more likely to be 
distributed in the blood stream or even in the central nervous system [12]. Within the nanotoxicology field, increased 
findings demonstrate the ability of nanoparticle charge (zeta potential) to influence corresponding cellular responses 
ranging from particulate endocytosis toxicity [15]. 

 

Figure 1 Brain of mice show a normal white matter, neuron(arrows), glial cells (head arrows) H&E, x 40 
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Figure 2 Brain of mice show a normal white matter, neurofibers (stars), glial cells (head arrows) H&E, x 100 

 The cross section of brain tissue in the present study (figure 3 ,4,5) showed that the dose of cerium oxide for 30dsy 
induce histopathological changes in brain tissue specially the white mater ,neurofiber as well as glial cells , this may be 
due to the period of administration and the dose that injected(3.75 ul) of cerum oxide nano-particles. 

 

Figure 3 Brain of mice show degeneration of white matter, neurofibers (arrows), necrosis of glial cell (head arrows), 
aggregation of glial cell (outline arrows), H&E, x 100 

Some studies explained by the fact that the chemicals used in the synthesis of the ceria nanomaterials influence the zeta 
potential, which in turn influences their aggregation behavior, protein adsorption, and cytotoxicity [16,17]. 

 

Figure 4 Brain of mice show degeneration of white matter H&E, x 100 

The uptake kinetics plays a key role in interpreting the toxicity of materials. Some cells can rapidly internalize ceria 
nanoparticles. For example, 24 hours after exposure to aerosolized ceria nanoparticles, 80% of the nanoparticles were 
detected intracellularly in A549 lung cells, and the rate of nanoceria internalization is limited by the particle mass 
transport [18]. 
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Figure 5 Brian tissue of mise show necrosis of glial cells H&E, x 100 

A study on mice injected with cerium oxide for 15 and 30 days concluded that cerium oxide induce histopathological 
changes in liver, kidney and lung tissue [19] in addition cerium oxide showed elevation in AST and AlT indicated a 
negative histological change in liver tissue [20].  

Found in their study that at the 5.0 mg/kg dose, showed a little change in brain and liver cerium content, but large 
increases in kidney and spleen concentrations (although there was high variability between animals as evidenced by 
the large SE). Again, this may be due to redistribution or removal by the reticuloendothelial system. Nonetheless, the 
bio distribution appears to be dose-dependent [21]. 

4. Conclusion 

The study concluded that intra-peritoneal injection in mice for thirty day induce histopathological adverse changes in 
mice brain tissue. 
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