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 Background: Magnesium oxide is a basic oxide of interest that has many applications 

in catalysis, adsorption as well as the synthesis of refractory ceramics. Objective: 32 
wistar rats were divided into 4 groups of 8 in each as follows: control group fed by 

distilled water. Three groups were exposed to NPs for 10 days; they were fed with 

0.5cc/day at 100, 200, 400 ppm NPs concentrations. Results: Then, the blood from rat's 

rats’ hearts was collected and the kidney was dismembered subsequently for measuring 

ALP), cereatine kinase phosphate (CPK), and fasting blood sugar (FBS) in male mice 

activities and also for tissue analysis. Conclusion: Significant enhancement associating 
the level of forgoing factors (p<0.05) obtained by the application of MgNPs (400ppm) 

maximum concentration as compared to control group. 
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INTRODUCTION 

 

 Nanotechnology is a technology that deals with the structural differences between 1 to 100 nanometers and 

subsequently, it allows for some physiochemical properties holding diversity in larger sizes which leads to the 

increasing ratio of surface to volume. The result is tremendous activities due to the special characteristics of the 

material forming nanoparticles, so, it may be more beneficial than bulk chemicals
 
[1, 2]. Magnetic nanoparticles 

have been commonly used in various biomedical applications [3-5]. The MgO nanoparticles are widely used in 

many fields [6]. Recently, it has been reported [7, 8] that MgO has good bactericidal performance in aqueous 

environments due to the formation of superoxide O
-2

 anions on its surface. Inorganic materials such as metal and 

metal oxides have attracted a lot of attention over the past decade due to their ability to withstand harsh process 

conditions [9, 10]. Metal oxides such as TiO2, ZnO, MgO and CaO are of particular interest as they are not only 

stable under harsh process conditions but also generally regarded as safe materials to human beings and animals 

[11]. Metal is toxic to the microbes at very low concentrations and they kill microbes by binding to intracellular 

proteins and inactivating them [12]. Magnesium oxide is an interesting basic oxide that has many applications in 

catalysis, adsorption and in the synthesis of refractory ceramics [13-16]. It is a unique solid of high ionic 

character, simple stoichiometry and crystal structure and also it can be widely prepared in variable particle sizes 

and shapes [17] Creatine Kinase (CK), formerly known as Creatine Phosphokinase, is an intracellular enzyme 

presented in greatest amounts in skeletal muscle, myocardium, and brain; smaller amounts appear in other 

visceral tissues .Normally, blood glucose levels increase slightly post prandial. This increase causes your 

pancreas to release insulin to not allow your blood Glucose to rise. Blood glucose levels that remain high over 

time are able to damage your eyes, kidneys, nerves, and blood vessels [18]. This study has examined the 

physiological effects of nanomagnesium particles on the changes of this liver enzyme and the amount of ALP, 

CPK, and FBS in rats. Given the importance and novelty of studies on nanobiotechnology and considering the 

effects of diameter and size of nanoparticles on their properties, this study enjoyed from the first generation of 

nanosilver particles such as colloidal spherical and with a mean diameter of 70 nm for gavaged to the rats.  

 

MATERIALS AND METHODS 

 

 Adult male wistar rats, weighing 250±350 gr, were obtained from Pasteur institute of Tehran; to prepare 

condition, the animals were housed in humidity- and temperature-controlled ventilated cages on a 12 h day/night 

cycle, with free access to standard laboratory rats’ diet and tap water. The animals divided into four groups. One 

group served as the control one and fed with 0.5 cc stilled water only. The remaining two groups were treated 

with Magnesium oxide nanoparticles for 10 days, respectively. The second group, 0.5cc of MgONPs was 
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handed over with 100ppm concentration, the third group; 0.5cc of MgONPs was received with 200 ppm 

concentration, the fourth group, 0.5 cc of MgONPs with 400ppm concentration. The method of gavaged was in 

all groups. They freely received water and food. This study was carried out according to the guidelines approved 

by Institutional Animal Ethical Clearance (IAEC). The rats were sacrificed 24 h after the last gavaged of NPs. 

The specimen of kidney was collected for histological analyses. The blood sampling was done from the hearth 

of animals by using of capillary tube. For measurement of ALP, FBS, CPK and to separate serum from clot, The 

serum was isolated by centrifugation at the rate of 3000 RPM for 15 min. To measure the concentrations of 

these factors, they were given to the auto- analyzer (Hitachi 902) and their kit (pars azmon). Auto Analyzers 

were used mainly for routine repetitive medical laboratory analyses. Early Auto Analyzer instruments each 

tested multiple samples sequentially for individual analytes. Most continuous flow analyzers rely on color 

reactions .The concentration of a colorless solution cannot normally be determined by a colorimeter. The 

addition of a color reagent leads to a color reaction and the absorbance of the colored product can then be 

measured by a colorimeter. The mice did not show any symptoms of toxicity such as change in fur color, weight 

loss and any symptoms related to the morphology and behavior. At the end of study, rats were anesthetized with 

chloroform and the liver of scarified rats were dissected, removed, washed with physiological serum and put in 

10% formalin solution. In the next stage, specimens were dehydrated and blocked; then, the microtomic sections 

were prepared and stained with Hematoxylen and Eosin (H & E). Statistical evaluations were conducted by spas 

19.0 ANOVA and Dunnett test was performed to investigate level of enzymes. p value<0.05 were considered 

statistically significant. 

 

RESULTS AND DISCUSSION 

 

Characteristics of UV-VIS Spectroscopy of MgO NPs: 

 This spectroscopy is related to the transition between energy levels (electron states). Such transitions 

generally take place between the bonding-orbital or non-bonding electron pairs with the anti-bonding orbital; 

therefore it is possible to associate wavelength of absorption peaks with various bonds existing in the under 

study sample
 
[19, 20]. Figure 1 demonstrates a UV-VIS spectroscopy of chemically-synthesized MgO NPs. As 

shown here (figure1), the absorption peak is located in the area of 220-650 nm. The fact that the peak is not 

sharp indicates that nanoparticles with different sizes are produced in this method. The results of UV-VIS 

spectroscopy confirmed the data obtained by electron microscopy and proved particular and quantum properties 

of nanoparticles.  

 

 
 

Fig. 1: UV-VIS spectrum of synthesized MgO NPs. 

 

Examination of MgO NPs by Electron Microscope: 

 Though the TEM operates on the same basic principles as the light microscope, yet in the former, (i.e. the 

TEM) rays come from above to down. This electron microscope consists of a long column on top of which the 

source of electron rays is mounted. After transmitting through the specimen, electron rays hit a photographic 

film or screen (built of fluorescent materials) and create an image [21]. Since some rays do not pass through the 

sample, black spots are left on the image and therefore electron microscope images are black-and-white. Slices 

in a TEM are much thinner than those in a light microscope, and staining techniques also are different. In Figure 

2, a TEM image of synthesized MgO NPs is visible. The smaller the size of nanoparticles, the greater their 
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surface area-to-volume ratio; thus, these nanoparticles can play a key role during immobilization processes. 

According to the results obtained from TEM studies, the size of synthesized MgO NPs was estimated 70 nm.   

 

 
 

Fig. 2: TEM image of synthesized MgO NPs. 

 

Serum Analysis: 

 The result showed that activity of ALP enzyme decreased in all groups. This degradation in the fourth 

group that received 400ppm nanoparticles is significant from the statistical point compare to the control group. 

And the result showed that activity of CPK enzyme increased in all groups. This elevation in the fourth group 

that received 400ppm nanoparticles is significant from the statistical point compare to the control group. And 

the result showed that activity of FBS factor increased in all groups. This augmentation in the fourth group that 

received 400ppm nanoparticles is significant from the statistical point compare to the control group. (table1) 

 

Histological Experiments: 

Statistical Analyse of Congestion: 

 One group (low dose) has showed 25% congestion in mild level. Two groups (middle dose) have showed 

25% congestion in moderate level and 25% congestion in mild level. Three groups (high dose) have showed 

25% congestion in moderate level, 12.5% congestion in mild level, and 62.5% congestion in high level. The 

control group has not showed congestion. Significant difference has been revealed between high dose group and 

the control group (p<0.05). (table1) 

 
Table 1: Comparison of ALP, CPK, FBS, congestion and degeneration in the control group and the group treated with Magnesium oxide  

nanoparticles 10 days post treatment. 

pvalue Std. Error Std. Deviation Mean N factor group 

 3.46893 9.81162 37.6250 8 ALP CONTROL 

 12.50420 35.36721 1276.6250 CPK 

 10.91597 30.87504 118.8750 FBS 

 0.000 0.000 0.000 congestion 

 0.000 0.000 0.000 degenerate 

 3.76544 10.65029 42.0000 8 ALP 100PPM 

 163.72437 463.08245 1600.7500 CPK 

 9.10651 25.75711 128.5000 FBS 

 0.16366 0.46291 0.2500 congestion 

 0.16366 0.46291 0.2500 degenerate 

 3.27190 9.25434 52.7500 8 ALP 200PPM 

 174.84411 494.53382 1682.3750 CPK 

 10.01962 28.33978 153.5000 FBS 

 0.31339 0.88641 0.7500 congestion 

P=0.002** 0.22658 0.64087 1.1250 degenerate 

P=.002** 14.29340 40.42785 79.8750 8 ALP 400PPM 

P=0.00*** 98.34397 278.15874 3823.5000 CPK 

P=.002** 17.17868 48.58865 183.5000 FBS 

P=0.000*** 0.26726 0.75593 2.500 congestion 

P=0.00*** 0.31339 0.88641 2.2500 degenerate 
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Statistical Analysis of Degenerate: 

 One group (low dose) has showed 25% degeneration in mild level. Two groups (middle dose) have showed 

25% degeneration in moderate level and 62.5% degradation in mild level. Three groups (high dose) have 

showed 25% degradation in moderate level, 25% degeneration in mild level, and 50% degeneration in high 

level. Control group has not showed any degeneration. Significant difference has been disclosed between high 

dose group and control group (p<0.05). (table1) 

 

Image Histopathological: 

 

 
 

Fig. 3: G: normal Glomerular of
 
kidney B: normal Bowman's capsule of kidney. 

 

 P: showed congestion tubules in the kidney tissue. D showed tubule degeneration in the kidney tissue. The 

sections were stained with H & E dye. The scale bar represents 400. 

 The main finding of this study was the significant increase (p<0.05) relevant to these factors  and damage 

induced to kidney in 400ppm level of MgONPs consumption as compared to normal group. If the liver gets 

injured, the liver cells secrete the enzymes into blood; the level is significant in case of liver cell death resulting 

from the cases, such as shock or drug toxicity [22, 23]. In the study by Lijuan et.al [24] levels of serum ALT, 

AST, ALP in fe2o3 nanoparticles exposed group showed significant increase compared to the unexposed 

controls. That has similar result with my study. Damaged liver cells develop leaky membranes, allowing for the 

escape of intracellular enzymes into the blood stream [25-27]. Researches made by Sangiliy et al. in using 

AuNPs at dosage of 2.5 mg/k.b.w/day showed that AuNPs cause an increase in FBS in male mice. This 

researcher showed the toxicity of AuNPs in kidney tissue; kidney section shows normal glomerular tubes and 

renal cortex and gold treatment kidney shows no pathological changes in these animals
 
[28]. Furthermore, the 

FBS factor was significant in this study. The results demonstrated that Ag-NPs exposure led to an increase in the 

activities of ALP enzyme and the increase in the activity was larger in 6nm size AgNPs compared to 10nm size. 

Only two highest concentrations 50 mg/kg and 100 mg/kg showed statistically significant increases in ALP in 

both diameter sizes of AgNPs. Furthermore, the smallest size of AgNPs (6nm size), had a greater ability to 

induce hepatic damage in Sprague-Dawley rats than the other AgNPs (10 nm) size [29]. As a result of this study, 

the increase in nanoparticles concentration results in the increase in toxicity effect. 

 

Conclusion: 

 Based on obtained result using high concentration of MgONPs, It leads to undesirable effects on liver along 

with the degeneration of kidney tissue and hyperemia by the elevation of these factors. Also, the equation 

between concentration of nanoparticles and levels of these three enzymes was found. 
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