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Abstract   

Purpose: White laboratory mice Mus musculus L. strain BALB / C were used to study the 
effects cerium oxide on the hematological parameters and lipid profile values.   

Results: Results showed a significant decrease (p≤0.05) in the RBCs' hemoglobin Hb 'and 
PCV' parameters as well as the presence of a significant in the mean erythrocyte MCV volume 

in the two doses (2.5'and .3.75) micro liters / kg ' , while there was no significant difference in 
hemoglobin (MCH) and the mean concentration of hemoglobin in red blood cells (MCHC) 

when compared with the control group, while the two doses did not differ significantly in PCV, 
Hb, RBCs, while the two doses differed significantly between them in MCV. There is 

significant difference in the level of triglycerides (TG, LDL) and HDL (compared with the 

control group) for both doses, and it was found that there was a significant difference between 
the low and high dose (2.'3.75) micro liters / kg in the HDL level. TG, LDL) compared with 

the control group at the probability level (P≤0.05), while there was no difference between the 
high and low dose in the level of cholesterol and (VLDL).  
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INTRODUCTION  

The widespread interest in nanoparticles comes from the small particle size resulting in novel 
properties such as 'enhanced chemical interaction', optical behavior and large surface (1,2,3). 

It is already used in many applications including household products, equipment, food, 
medicine, optics, sun lotions, cosmetics, paints, textiles, electronics, and bioremediation 

production (4, 5).  

The increasingly widespread use and interest shown by the industry about NPs and 
consequently on nanomaterials 'increased distribution resulting in increased public and 

occupational exposure' and thus raised questions about the potential impact of these new 
materials on the environment and human health (6). Cerium oxide is an example of 

nanoparticles which are the basis as additive sources of fuel to enhance combustion efficiency 

and clean the engine 'and reduce fuel consumption and emissions to the environment (7).  

Cerium oxide nanoparticles (CNPs) that consist of cerium atoms bonded to oxygen atoms' have 
been used in commercial, industrial and biological applications (8.Consequently the present 

study carried out to investigate the effect of cerium oxide on blood and lipids profile parameters   

   

MATERIAL AND METHODS  

The current study was conducted on white laboratory mice Mus musculus L. strain BALB / C 
that was obtained from (Center for Drug Control - College of Science, Dhi Qar University). 

The mice were raised in the animal house of the Department of biology department - College 
of Education in Pure Sciences - University of Basra under Controlled conditions with a 

temperature of 20-25 ° C and a lighting cycle of 12 hours of light and 12 hours of darkness 
(AL-Malki, 2000). The mice were placed in plastic cages of standard sizes 30 X 12 X 11 cm 

manufactured by North Kint Plastic Kint.UK. . Sawdust was used as a bed and it was replaced 
weekly.  

Male mice were divided,10-12 weeks old, with a weight of 20-25 grams for each test mice 

divided into three groups consisting of eight mice each as follows(1)The control group  
Laboratory mice were injected with 1 ml of Normal saline,(2) Treated group, were injected 

with 1 ml of cerium oxide at a concentration of 2.5 l of the raw material to 997.5 l of the 

physiological solution. Equivalent to 0.05 mg / 100 body weight. The second group were 
injected with 1 ml of cerium oxide at a concentration of 3.75 of the raw material to 996.25 l of 

physiological solution, equivalent to 0.05 ml / 100 grams of body weight. Duration of the 
Injection period were 15 and 30 days, with one injection every two days, for 15, 30 days. 

Effective Material is a substance of cerium oxide found in the form of a concentrated liquid 
solution in a package volume of 100 milliliters containing the active substance cerium oxide at 

a concentration of 20%, produced by SIGMA (USA). Draw blood from the heart directly by 
the cardiac puncher using a 1 ml disposable syringe, put the blood in tubes containing EDTA 

for blood parameters tests. As for the blood for the purposes of biochemical tests, the blood 

was placed in glass tubes free of anticoagulant. It contains a gelatinous substance tube and left 
for 10-15minutes to coagulate, then the tubes were placed in a Centrifuge for 10 minutes at 

3500 rpm in order to obtain an adequate amount of blood serum, then the serum was drawn 
from the coagulated blood and kept in special tubes with a at -20 ° C until the biochemical tests 

are performed. Physiological parameters were measured using a hematology analyzer and 
spectrophotometer for lipids measurement. An analysis of variance one way using Statistical 

Package for Social Sciences (SPSS, V.11) was used.  
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RESULTS AND DISCUSSION  

Table (1) showed the results of the effect of cerium oxide on the hematological parameters of 
male laboratory mice. Results showed a significant decrease at the probability level (p≤0.05) 

in the RBCs' hemoglobin Hb 'and PCV' as well as the presence of a significant decrease (P≤ 
0.05) in the mean erythrocyte MCV volume in the two doses (2.5,3.75) micro liters / kg 'while 

there was no significant difference in the rate of hemoglobin (MCH) and the mean 

concentration of hemoglobin in red blood cells (MCHC) when compared with the control 
group, while the two doses did not differ significantly between them in the rate of PCV, Hb, 

RBCs, while the two doses differed significantly between them in the rate of MCV.our results 
showed agreement with (9) who revealed that diets supplemented with CeO, particularly at 200 

ppm concentration, is capable of improving body weight gain, daily dry matter intake and feed 
conversion ratio in rabbits without any detrimental effect on the blood parameters indicating 

good health status of the animals.  

Table ( 1  ) The effect of cerium oxide on the mean of some blood parameters in male 

laboratory mice For fifteen days (n = 7) (Mean ± SE).  

*I different from control p< 0.05  

A study by (10) demonstrated the effect of toxicity of cerium oxide nanoparticles on blood cells 

in male mice, where the mean total hematocrit and average red blood cell (RBC) count  

were observed in all experimental groups; but white blood cells (WBC) compared to the  

group Controls' only have linear increment     

Parameters 

  

Group  

  

  RBC 
count  

Cell/ml 

X106  

Hb g/dL  
  

PCV %  MCV ft  

MCH pg  
  

  

MCHC 

%  

Control  1ml              

saline   56.7±  

0.081  

13.457±  

0.287  

45.00±  

0.899  

61.285±  

1.215  

17.971±  

0.229  

30.328±  

0.379  

T11 ml 

uL/100g 

CeO  

(2.5  

)  

L  

4.248±  

0.404  

L  

6.921±  

0.393  

L  

23.771±  

1.678  

l  

50.5000±  

2.592  

  

16.571±  

0.666  

  

30.615±  

0.445  

T2  ml  

(uL/100g  

CeO  

3.7  

)  

L  

4.287±  

0.609  

L  

7.957±  

1.155  

L  

22.773±  

2.890  

L  

55.959±  

2.283  

  

18.128±  

0.671  

  

31.614±  

1.082  
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Table ( 2 ) The effect of cerium oxide on the mean of some blood parameters in male 

laboratory mice For thirty days (n = 7) (Mean ± SE).  

Paramete 

rs  
  

Group  

  

RBC 

count  

Cell/mlX1 

0 6  

Hb g/dL  

  
PCV %  MCV ft  

MCH 

pg  
  

  

MCHC 

%  

Control              

1ml saline  56814± 

06485  

13.385±  

0.318  

45.142±0.76 

9  

59.214±  

0.634  

17.728±  

0.357  

30.214±0. 

219  

T11 ml  

(2.5 

uL/100g ) 

CeO  

1  

4.400±  

0.691  

1  

5.714±  

0.449  

1  

20.071±  

0889  

1  

46.628±  

1.107  

1  

16.185±  

0.670  

1 
856.74  

±06318  

T2 ml 3.7  

(uL/100g  

) CeO  

1  

4.171±  

0.494  

1  

5.285±  

0.401  

l  

24.285±  

3.746  

1  

44.785±  

1.757  

1  

16.814±  

1.165  

l  

30.616  

±1.084  

*I different from control p< 0.05  

Low Hb and PCV indicate presence of anemia ,(11) insure the founding of the recent study, 
he found that treated group showed normocytic normochromic anemia at the 7th day and 
microcytic hypochromic anemia at the 15th day.    

The results in Table ( 2 ) showed a significant decrease in the red blood cells (RBCs), the rate 

of hemoglobinemia (Hb), the volume of compressed blood PCV, and the average red blood cell 

volume (MCV) in the two doses (2.5-3.75) micro liters / kg show a decrease 'at a probability 
level (0.05) P≤ when compared with the control group, while the two doses did not show a 

significant difference in the rate of hemoglobin MCH and the mean hemoglobin concentration 
in the red blood cell MCHC when compared with the control group, but at the level of the two 

doses, exhibited significantly differ in RBCs, Hb, PCV, MCV, MCH and MCHC.  

 The findings of (12) exhibit that, although CNPs did not significantly perturb the native 
conformation of Hb, they can stimulate some cellular adverse effects at high concentrations  

The current study results showed a significant increase in the level of total cholesterol and HDL 

and LDL' for male laboratory mice injected with a high dose (3.75) micro liters / kg of cerium 
oxide at a probability level (p≤0.05) compared with the control group 'while there was no 

significant difference. In the level of triglycerides (TG) and VLDL) compared with the control 

group at the probability level (P≤0.05) for both doses, It was also found that there was a 
significant difference between the low and high dose (2.5-3.75) micro liters / kg in the LDL 

level compared with the control group at the level of (P≤0.05) 'while there was no difference 
between high and low dose in cholesterol and (LDL)'.  

The results also showed that there was a significant difference between the low dose and the 

high dose compared with the control group 'in the level of HDL and the presence of a significant 
difference between the two doses when compared to them' as shown in the table ( 3)  

Table (3) The effect of cerium oxide on lipid profile of male laboratory mice for fifteen 

days(n = 7) (Mean ± standard error  

*I different from control p< 0.05  
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The results of the current study showed a significant increase in the level of total cholesterol 

and HDL 'LDL' for male laboratory mice injected with a high dose (3.75) micro liters / kg 'of 
cerium oxide at a probability level (p≤0.05) compared with the control group' while it was 

found that there is Significant difference in the level of triglycerides (TG, LDL) and HDL 
(compared with the control group) at the probability level (P≤0.05) for both doses, and it was 

found that there was a significant difference between the low and high dose (2.5'3.75) micro 
liters / kg in the HDL level. TG, LDL) compared with the control group at the probability level 

(P≤0.05), while there was no difference between the high and low dose in the level of 

cholesterol and (VLDL), as shown in the table.  

Table (4) The effect of cerium oxide on lipid profile of male laboratory mice for thirty 

days (n = 7) (rate ± standard error)  

*I different from control p< 0.05  

    Plasma HDL-C concentrations are not an appropriate marker of vascular effects of HDL 
and therefore do not represent a reliable therapeutic target (13). Recent studies have focused 
on measuring other indices of HDL, such as the functionality, size, or number of 
HDLparticle. Of all the indices, two markers associated with HDL functionality, i.e., HDL–
LOOH and HDL–TG, are clinically available markers.   

A lipid panel including these two markers is expected to serve as an initial screening  

Parameters       

 

Cholesterol 

mg/dL  

TG g/dL 

mg/dL  

HDL  

mg/Dl  

LDL 

mg/dL  

VLDL 

mg/dL  

Control 1ml 

saline  

117.476±  

1.674  

131.909±  

12.922  

77.585±  

958  

23.454±  

742  

26.381±  

2.584  

T11 ml (2.5 

uL/100g ) 

CeO  

1  

133.397±l  

3.751  

1  

111.360±l  

56.58  

1  

87.260±l  

2.317  

1  

31.027±l  

817  

1  

22.271±l  

1.938  

T2 ml 3.7  

(uL/100g )  

CeO  

1  

137.783±l  

2.136  

1  

115.325±l  

9.340  

1  

93.541±l  

1.689  

1  

33.505±l  

1.093  

1  

23.065±l  

1.868  

procedure for predicting approximate risks of cardiovascular disease. (14).  

That administration of sodium selenite and a combination of sodium selenite and CeO2 
nanoparticles significantly reduced (P < 0.05) plasma LDL compared to the diabetic group(15). 

The nano and metal forms of of CeO2 did not cause significant change. Treatment with 
CeO2NPs was able to reduce the size and content of hepatocyte lipid droplets, the hepatic 

concentration of triglyceride(16).  

Conclusion   
The present study concluded that different doses and periods of intraperitoneal administration 
of cerium oxide nanoparticle in mice effect negatively blood parameters while elevated lipid 

profile,  

  

Group   
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