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ABSTRACT
Introduction: Arsenic is a heavy metal which is commonly present in the atmosphere. Most contamination of inorganic 
arsenic is caused by food, particularly seafood. The respiratory, cardiovascular, skin, central nervous system, kidneys ,and 
liver are impaired by prolonged human exposure to arsenic. Cerium oxide nanoparticles (CeONPs) has promising antioxidant 
regenerative and hepatoprotective potentials against various pathologies caused by oxidative stess.
Material and Methods: All rats were subdivided into 3 groups (n=10) for a period of 8 weeks study: • Group I (the control 
group) where rats were injected 250 μl of phosphate buffered saline (PBS) intraperitoneally every other day.• Group II (the 
arsenic group) received arsenic trioxide, 3mg/kg body weight/day which is equivalent to 75% of LD50 value of a 70 kg body 
weight human (1–4mg/kg) and lesser than one thirteenth of LD50 value of rats (40mg/kg) by orogastric tube once daily for 8 
weeks.
Results: Histological and ultrastructural tests have measured the hepatic toxicity. Additionally, it is tested by determination 
of an oxidative stress marker. Not only were CeONPs proven safe at the proposed dosage, but they also managed to reduce 
hepatic injury on both histological and biochemical aspects through their concomitant administration of Arsenic. Hepatic 
provocation on both histological and biochemical levels appeared to be mitigated. These hepatoprotective activity has been 
attributed to CeONPs' observed antioxidant action as demonstrated by the large difference in rates of MDA.
Conclousion: Therefore the purpose of this analysis was to evaluate either the CeONPs Shows hepatoprotective properties 
whether administered to or not concurrently with Arsenic.
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INTRODUCTION                                                                      

Arsenic is a heavy metal which is the 33rd element in 
the Periodic (Table 1) Arsenic is found in nature in three 
allotropic metallic forms yellow, black and grey, as well as 
a variety of ionic forms. Arsenic's most common oxidation 
values are +5, +3, and -3, indicating that it can form both 
inorganic and organic structures in the environment. And 
inside the human body[1,2].

When it reacts with other elements like oxygen, chlorine, 
and sulphur, it becomes inorganic arsenic, however when 
it reacts with hydrogen and carbon, it becomes organic 
arsenic. Due to the lack of colour or odour in most arsenic 
compounds, the presence of arsenic in food, drink, or the 
atmosphere is not immediately detectable, resulting in a 
substantial human health effect given the deadly nature of 
arsenic[1,3].

Arsenic is widely used in the environment, owing to 
naturally occurring sources such as volcanoes, sulphide 

ores, and crustal rock weathering. Metal extraction, 
pesticide use, and airborne release from the melting of 
metals, namely nickel and copper, are all examples of 
artificial sources[4,5].

People are exposed to arsenic on a regular basis 
because of its widespread environmental presence. Food, 
notably seafood, food additives, white and brown rice, 
and mushroom poisoning are the most common sources of 
inorganic arsenic[6,7,8]. 

Arsenic has also been added with food to increase the 
growth and weight gain of hens and other farm animals 
in the veterinary industry. Moreover, arsenic compounds 
were previously frequently and haphazardly employed to 
treat disorders related to nutrition, such as anemia, cholera, 
skin disorders, malaria, and nerve tissue trypanosomiasis 
of the nervous tissue[9.10].

Humans' respiratory, cardiovascular, skin, central 
nervous system, kidneys, and liver may be damaged by 
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long-term arsenic exposure. In terms of its teratogenic 
effects on animals, epidemiological studies have found 
a relevant link between high arsenic levels in water and 
occurrence of stillbirths and miscarriages[11].

Cerium which is the first element in the lanthanide 
family, is the most common odd metal on earth. (CeONPs) 
are utilized to make a variety of industrial products, 
including oxygen sensors, polishing resources, and 
ultraviolet filters, which are also employed in the glass and 
optical industries. They also show promise as a diesel fuel 
that may be utilized to improve combustion efficiency as 
well as lowering diesel soot emissions.[12] It is self-evident 
that cerium oxide (CeO) may exist in both trivalent (Ce3+) 
and tetravalent (Ce4+) oxidation states, allowing for 
redox reactions.[13] CeONPs have a number of promising 
biological uses due to their regenerative power to chase 
free radicals, besides its anti-apoptotic, anti-angiogenic, 
and anti-inflammatory capabilities.[14] Many studies 
have been performed so far to understand the efficacy of 
cerium nanoparticles in the treatment of various reactive 
oxygen species-induced illnesses[15] such as neurological 
disorders[16] as well as inherited and acquired retinal 
disorders.[17] CeO, on the other hand, protects against 
endometriosis[18] hypertensive patients with microvascular 
anomalies[19] as well as in serious kidney damage.[20]

Furthermore, CeONPs could inhibit cancer evolution and 
prepare tumor cells to radiotherapy.[21]

As a result, the goal of this study is to see if CeONPs 
can reduce Arsenic-induced hepatotoxicity in rats in vivo. 
Few studies have looked at CeONPs' protective effects 
on the livers of arsenic-treated animals, and there aren't 
enough experimental research on their effect on liver 
cellular activity. The goal of this research was to see how 
CeONPs affected hepatocytes of the adult male albino rats 
in trial to know the pathogenesis of the drug.

MATERIALS AND METHODS                                                               

Materials
CeONPs with a size of 25 nm (number 544841) were 

purchased from Sigma–Aldrich (St Louis, MO, USA) and 
diluted to 0.4 mg/ml in water. The resulting was treated at 
230 V for 2 minutes by a USR3/2 907 sonicator right before 
in vivo use (Julabo Labortechnik, Seelbach, Germany).

EIMC United Pharmaceuticals supplied the sodium 
arsenate (Cairo, Egypt).

Animals

We used thirty mature male Sprague Dawley rats (6–8 
weeks old, 200–250 g). Rats were housed in standard 
laboratory conditions and fed a standard laboratory meal 
and water. Animals were cared for and used in accordance 
with guidelines established by the Animal House Center, 
Faculty of Medicine, Alexandria University.

Experimental design
Rats were randomly divided into three groups of ten 

rats each for an eight-week study:

Group I (control): every other day, rats were given 
250 μl of phosphate buffered saline (PBS) injected 
intraperitoneally (IP).

Group II (arsenic group) got 3mg/kg body weight/day 
of arsenic trioxide[22]  by orogastric  tube once daily for 8 
weeks 

Group III (CeONPs+ arsenic) was given IP injections 
of CeONPs suspension at a dose of 0.5 mg/kg once a week 
for 8 weeks, plus 3mg/kg body weight/day of arsenic 
trioxide[22]  by orogastric  tube once daily for 8 weeks 

Animals were euthanized 24 hours after the last 
injection (day 15 of the research). Within one hour 
blood samples were collected (5 ml) from the aorta, then 
centrifuged at 1000g for ten minutes. Samples of liver 
tissue were obtained for histopathological assessment.[23]

Liver function assays
Alkaline phosphatase, total protein, serum alanine 

aminotransferase (ALT) and aspartate aminotransferase 
(AST). Albumin and total bilirubin were used to determine 
globulins, which were obtained by subtracting albumin 
from total protein levels. Calorimetric kits from Spectrum 
Diagnostics were used to calculate all of the results (Cairo, 
Egypt). The absorbance of specimens was measured at 
546 nm against a reagent blank using Humalyzer junior 
photometer (Human Diagnostics, Germany) 

Tissue samples
Small samples of rat liver were removed, cleaned, and 

divided into three groups: the first was kept at -80 °C until 
used for oxidative stress and antioxidant enzyme activity 
measurements; catalase (CAT), GSH value, and the amount 
of Malondialdehyde (MDA) and superoxide dismutase 
(SOD) were determined.[23,24]

The second group was homogenized for light 
microscope histological evaluation, while the third group 
was prepared for transmission electron microscopy 
ultrastructure study.

Histology study
Light microscopy

The hepatic tissues (0.5 cm3) were placed in a 10% 
formol saline solution. All specimens were dehydrated in 
ethanol, then immersed in xylol before being embedded 
in paraffin. Hematoxylin and eosin (H&E) were used to 
stain 6 m paraffin slices[25] At the Faculty of Medicine, 
Alexandria University . photomicrographs were taken with 
an Olympus microscope (fitted with a digital camera).

Transmission electron microscopy

Liver specimens (1mm3) were immersed in 3% 
glutaraldehyde in PBS (pH 7.4) for 24 hours at 4 °C, then 
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rinsed , fixed with 1% OsO4 for 2 hours. After that, the 
specimens were dehydrated in a graded series of ethanol 
before being placed in epoxy resin. On a LKB microtome, 
ultrathin slices (90 nm) were cut with a diamond knife. 
They were then mounted on copper grids and dyed twice, 
once with uranyl acetate and once with lead citrate[26]. 
TEM (Jeol 100 CX, Tokyo, Japan) connected with a digital 
camera was used to obtain electron micrographs At the unit 
of electron microscopy in Faculty of Science, Alexandria 
University.

Statistical analysis
The information was collected and processed. The 

Statistical Package for Social Sciences (SPSS/version 21) 
software was used to conduct the statistical analysis. The 
following is the statistical tests that were used:

The mathematical mean, the standard deviation, and 
the variance are all terms that are used in mathematics. 
In the case of normally distributed data, an independent 
t-test was used to compare two independent populations, 
whereas more than two populations were studied. F-test 
(ANOVA) to be used.  The level of significant was 0.05[12].

RESULTS                                                                                        

Biochemical results
The biochemical statistical results were exposed in 

(Table 1, Histograms A,B,C-(Figure 1) that revealed 
insignificant statistical differences in the mean values of 
all biochemically analyzed parameters of (CeO+ arsenic) 
managed group (G3) when compared to the control 
group (G1). However, the arsenic group (G2) revealed 
deteriorated and insufficient liver function that was 
statistically indicted by significant rise in the mean values 
of total bilirubin (T. B.), aminotransferases (AST, ALT), 
and alkaline phosphatase (ALP), in addition to significant 
decreases in the mean values of total proteins (T. P.) and 
albumin despite a statistically insignificant decline in the 
mean globulin’s value when compared with the control 
group (G1). On the other hand , the third group (CeO+ 
arsenic) revealed statistically significant reduce of the 
mean values of T.B., AST, ALT, and ALP beside significant 
statistical increases in the mean T. P. and Albumin ,in spite 
of a statistically insignificant rise in the mean globulin’s 

values when compared with the group (G2): the arsenic 
group (Figure 2, Table2).

Histological results

The control hepatic specimens (group 1) revealed a 
normal appearance  that characterized by radially arranged 
anastomotic hepatocytes cords that were present from the 
central veins and blood sinusoids  that lined by Kupffer 
cells were present between them , hepatocytes have bulky 
spherical nucleus with obvious nucleolus  (Figure 3-G1).

The administration of Arsenic in G2 revealed that clear 
signs of hepatic deteriorations; these involved congested 
blood vessels, extensive vacuolar degeneration of liver 
cells, the blood sinusoids were engorged and lined with 
many Kupffer cells. Some areas of necrotic injury of 
hepatocytes in the form of small and picknotic nucleus 
with aggregated condensed chromatin, absence  of 
nucleolus were noticed . There were also portal fibrosis , 
the portal tract (PT) in between the hepatic lobules despite 
of a slightly dilated portal vein (PV) and presence of 
multiple new angiomatous vessels (A) together with portal  
inflammatory cellular infiltration (if) (Figures 4,5 G2).

Liver of rats treated with CeONPs in combination with 
Arsenic showed marked recovery and restoration of almost 
normal hepatic appearance and architectures (Figure 6 G3)

Transmission electron microscopy
The Liver cell of rat of groups I revealed healthy 

and normal ultrastructure seen as a normal euchromatic 
nucleus of   hepatocyte and obvious nucleolus with Golgi 
apparatus, numerous rough endoplasmic reticulum and 
many mitochondria (Figure 7). liver of group II which 
were subjected  to Arsenic alone, the transmission electron 
microscopic observation cleared  damage and injury of cells 
and nuclear membranes, less obvious nucleolus, destruction 
of mitochondria and rough endoplasmic retinacula., with 
raised cytoplasmic fat droplets,  cytoplasmic vacuoles 
(Figure 8). Rats of experimental group III which exposed 
to Arsenic plus CeONPs showed marked recovery and 
restoration of healthy ultra-structures, the mitochondria 
showed electron dense particles within its substance                       
(Figure 9). Giving the appearance similar to those of group I 
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Fig. 1: Histograms (A,B and C) showing significant increases of the liver enzymes and total bilirubin  together with significant decreases in albumin and 
total proteins, as well as insignificantly decreased globulins in G2 when compared to both control group (G1) and group (G3). In contrast, group 3 revealed 
insignificant mean values of all analyses when compared to the control group (G1).

Fig. 2: Histograms (D and E) showing significant decreases of the oxidative markers SOD,CAT,GSH and significant increase of MDA  in the arsenic group 
G2 when compared to (G1). In contrast, G3 revealed significant increases of the oxidative markers SOD,CAT,GSH and significant decrease of MDA  when 
compared to group (G2)
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Fig. 3: A photomicrograph of a control rat liver specimen (G1)
Revealing the hepatocytic cords (H) radiating from the central vein (CV) 
and the blood sinusoids (BS) containing kupffer cells (K); Hematoxylin 
[Hx.]& Eosin [Eo.] X400).

Fig. 4: Light photomicrograph of liver of rat after eight weeks of 
exposure to Arsenic revealed  shrunken hepatocytes (H) with vacuolated 
cytoplasm, widening of blood sinusoids with abundant mononuclear cells 
(m) near sinusoids (S).  Congested blood vessels (BV) .The sinusoid walls 
showed numerous Kupffer cells (Kc).Notice that there were degenerated 
areas containing pyknotic nuclei (p)  H&E

Fig. 5: Light photomicrograph of rat liver after eight weeks of Arsenic 
exposure( G2)  revealed hepatic lobules formed of hepatocytic cords 
(H) and blood sinusoids (S) as well as portal tract (pt) in between the 
hepatic lobules despite of a slightly dilated portal vein (PV) with portal 
inflammatory cellular infiltration (if) H&E

Fig. 6: Light photomicrograph of rat liver after eight weeks of exposure to 
CeONPs with Arsenic, showed marked decreased in degenerated hepatic 
cells (H), normal sized central vein (CV) and sinusoidal spaces (S) with 
the presence of some vacuoles(V)  Notice some bi-nucleated hepatocytes  
(Star)H&E

Fig. 7: Transmission electron microscopic photograph of the liver of 
control group revealed  normal euchromatic nucleus (N)   of hepatocyte 
and  nucleolus(n)  with Golgi apparatus (G),Rough endoplasmic reticulum 
(ER) and many mitochondria (m)  abundant glycogen granules(g)                                                                                                                            
TEM mag. =2500X
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Fig. 8: Electron micrographs of hepatocytes of rat treated with Arsenic 
for 8 weeks GII, revealed that destruction of cell membrane of liver cell 
with diminished size of its nucleus (N) with indentation (arrow) and less 
prominent nucleolus, swollen and pleomorphic mitochondria (m), large 
fat droplets (F), many cytoplasmic vacuoles (V), rarefaction of cytoplasm    
TEM mag.2000X.

Fig. 9: Transmission electron microscopic picture of a section of 
liver of group 3showed, hepatocyte had euchromatic nucleus (N) and 
prominent nucleolus (n) . rough endoplasmic reticulum (rER), numerous 
mitochondria (m) Containing electron dense particles ,some vacuoles (v)   
TEM mag.12000X.

Table 1: Results of different analyzed chemical substances in serum of all groups

Analyzed substances Group1 Group2 Group3 ANOVA 
P value P1 P2 P3

T. B. (mg/dL) 0.352±0.022 0.436±0.112 0.383±0.097 16.21
0.001* 0.016* 0.171 0.0001*

AST (U/L) 25.142±2.770 28.558±3.681 26.308±1.713 11.31
0.0021* 0.015* 0.092 0.0483*

ALT (U/L) 23.819±2.143 28.875±4.88 24.787±2.486 10.98
0.0065* 0.005* 0.182 0.015*

ALP (U/L) 52.211±6.179 58.948±3.498 54.592±3.439 17.25
0.001* 0.002* 0.091 0.0058*

T. p. (g/dL) 7.184±1.262 6.965±0.888 5.397 ±0.515 8.25
0.016* 0.112 0.003 0.0488*

Albumin. (g/dL) 4.41±0.363 3.714±0.216 4.171±0.284 19.25
0.001* 0.001* 0.322 0.0004*

Globulins (g/dL) 2.515± 0.476 2.104±0.664 2.106±0.507 2.01
0.365 N.S. 0.488 0.220 0.496

ALP (alkaline phosphatase), ALT (alanine aminotransferase), AST (aspartate aminotransferase), G (group), T. B. (total bilirubin) and T. p. (total proteins).
Data was presented as mean±SD
P1 comparison between group 1 and 2
P2 comparison between group 1 and 3
P3 comparison between group 2 and 3
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DISCUSSION                                                                           

Liver is  the major organ exposed to chronic arsenic 
poisoning and its function in arsenic biotransformation is 
well known; this function is mainly found in areas of the 
world with high levels of arsenic in water especially used 
in beverages[27]  

The exact mechanisms through which this heavy 
metal injures the liver may be caused through oxidative 
stress[28,29], extreme inflammation[30,31] And alterations in 
cell methylation[30,31,32,33]. All the cellular apoptosis and 
the major necrosis involved oxidative stress. Definitely, it 
has been discovered in various systems that in  cell death, 
reactive oxygen species (ROS) are formed and antioxidant 
inhibition of ROS development moreover catalase or 
superoxide dismutase detoxifying enzyms have protective 
vitality[34,35].

ROS consist of superoxide, nitric oxide, hydrogen 
peroxide and hydroxyl radicals. Owing to its simple 
passage through membrane barriers to the nucleus of the 
cell, hydroxyl radical is the key toxic and interacts strongly 
with DNA[36]. The present study showed that arsenic had 
decreased antioxidant pool (GSH) and antioxidant enzyme 
levels (SOD, CAT).

These results coincideded with certain preceding 
studies[37,38,39,40,41,42]. All who concluded that arsenic 
enhanced lipid peroxidation and protein oxidation, both,of 
which reflect high oxidative stress indices. Reports of other 
liver injury factors (ALT, AST, ALP) were also enhanced 
by arsenic intoxication. 

The present study found that arsenic,induced damage to 
the hepatocytes And necrosis contributes to the release of 
liver enzymes into the bloodstream, which may be The key 
factor in clearing the significant elevation of their serum 
values. This comes in agreements with many preceding 
researches[43,44,45,46,47,48,49,50,51]. The same arsenic effect has 
been observed in mitochondrial islet cells.[33]  

Many studies have shown that arsenic may inhibit 
complex I of the mitochondrial electron transport chain, 
which contributes to increased mitochondrial permeability 
transition (MPT) with the development of ROS and thiol 
oxidation[52]. In addition, Arsenic mediated apoptosis may 
be triggered by aggregation of the mitochondrial material 
and transmembrane potential disruption[53]   

Arsenic poisoning, whether acute, subacute, chronic 
resulted in the deposition of arsenic in the hepatic and 
renal tissues, resulting in an increase in hepatic enzymes 
and histopathological pathological changes such as 
inflammatory infiltration, fatty infiltration, and cellular 
necrosis.[42,48,49,54] In the current study, both centrilobular 
and perilobular hepatocytes showed vacuolations and 
lipid accumulation, which manifested as Steatosis. This is 
consistent with past research. Steatosis is a common cellular 
reaction to toxic abuse that is usually reversible, but its 
prevalence in the liver is particularly well-known because 
it plays such an important role in fat metabolism[42,55]

Intake of CeONPs (group III) kept liver cells near 
normal hepatic histological ultrastructure, with acidophilic 
granular cytoplasm and central nuclei, many bi-nucleated 
hepatocytes and electron dense particles in mitochondria 
clarifying the shelter of CeONPs and its protective effects 
of the tested dose on hepatic histological ultrastructure. 
Blood sinusoids, on the other hand, were clearly dilated, as 
evidenced by the large gap between the radiating cellular 
cords in hepatic lobule. This was in according with the 
findings of Heba G. Ibrahim et al[23] who investigated the 
role of cerium in the regeneration of liver cells following 
doxorubicin intoxication. The similar gaps were observed 
after intratracheal injection of CeONPs at doses of 1–7 
mg/kg.this was done to increase the vitality of hepatocytes 
by increasing the given dose of CeONPs. Numerous 
mechanisms for sinusoidal dilation have been identified by 
Marzano et al, including a veno-occlusive lesion (portal 
outflow obstruction), a non-specific inflammatory response 
caused by other different drugs, such as oral contraceptive 

Table 2: Effect of Arsenic used alone or with CeONPs on Mean + SD on hepatic antioxidant enzymes in rats

Parameters Group I 
(control) Group II Group III ANOVA 

P value P1 P2 P3

SOD 5.454±0.365 2.926±0.572 5.563±2.16 16.85
0.001* 0.0001 0.2133 0.001

CAT 8.979±1.189 7.99±0.591 8.689±0.07 17.65
0.001* 0.001 0.492 0.002

GSH 50.776±3.139 27.96±3.463 53.280±5.333 21.3
0.001* 0.001 0.108 0.001

MDA 36.155±2.82 47.724±3.799 33.41±2.912 16.85
0.001* 0.001 0.023 0.001

Number per group = 10              Data was presented as mean±SD  
P1 comparison between group 1 and 2
P2 comparison between group 1 and 3
P3 comparison between group 2 and 3
GSH :Glutathione    
SOD: Super Oxide Dismutase
CAT: CAT alase 
MDA: Malondialdehyde



750

HEPATOTOXICITY OF ARSENIC

pills. Sinusoidal dilatation is hypothesized to be caused by 
stimulation of the interleukin-6 and vascular endothelial 
growth factor-related pathways.[56]

Fortunately, taking CeONPs and Arsenic (group III) at 
the same time revealed preserved hepatic architecture. In 
the cytoplasm and vesicular nuclei of hepatocytes, there 
was very little vacoulation. The histological features of the 
portal tract were intact, and inflammatory cell infiltration 
was reduced. CeONPs inhibit ROS production and the 
scavenge the present ones. Moreover, they stimulate 
many antioxidant enzymes[23] The findings of this study 
corroborated prior research that revealed CeONPs could 
protect rats from hepatotoxicity caused by monocrotaline 
consumption[23] and decrease hyperlipidemia in CCl4-
induced liver toxicity[57] Several bi-nucleated hepatocytes 
were found, which might be used to determine the 
hepatocytes' efficient regeneration influence in comparison 
to the a single nucleus present in Arsenic group. Bi-nucleated 
hepatocytes are the most susceptible to hepatocyte growth 
hormones[58] and frequently undergo mitosis in cases of 
liver injury and damage. This was in accordance with the 
findings of Heba G. Ibrahim et al.[23] 

Hepatocytes architecture was highly conserved in 
group III, according to electron microscopy. Group II, on 
the other hand, displayed highly damaged hepatocytes 
with significant rarefaction in the cytoplasm, which is 
a characteristic of hydropic degeneration. as well as a 
dilated rER in group III (DOX+CeO) were less rarefied/ 
vacuolated than those in group II. They had euchromatic 
spherical nuclei that were regular with prominent nucleoli 
and organelles with normal structure 

Nanoparticles of cerium could be found in mitochondria, 
lysosomes, endoplasmic reticulum, and even the nucleus, 
according to Singh and colleagues[59] Because of the 
wide spectrum of intracellular distribution, the cells are 
protected from various oxidative stress processes. The 
presence of CeONPs in the mitochondria, as demonstrated 
in this study, considerably improves their antioxidative 
capacity.[60,61] 

CONCLUSION                                                                        

The results of this work indicated the role of oxidative 
stress caused by arsenic toxicity, which may be measured 
by an increase in liver enzymes and MDA levels, as well as 
a decrease in GSH levels, in addition to histopathological 
damage. CeONPs -at the tested dose- were found to 
have a hepatoprotective effect against arsenic-induced 
hepatotoxicity, with no obvious side effects. On 
hepatocytes. Furthermore, because they have anti-oxidant 
properties, they reduce the structural and biochemical 
effects of arsenate on the liver. Such findings will be of 
help for future in vivo studies with a variety of cancer 
animal models rather than adult healthy rats. 
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الملخص العربى

التأثير السام للاستخدام الفرعي لأرسينيك على كبد ذكور فئران ألبينو البالغة والتأثير 
المُحسن للجسيمات النانوية لأكسيد السيريوم: دراسة بيوكيميائية وهستولوجية

داليا م. بيرم1،2، يوسف حسين2،3، رشا ر. سالم1

1قسم التشريح وعلم الأجنة، كلية الطب، جامعة الإسكندرية، مصر

2قسم التشريح والأنسجة، كلية الطب، جامعة مؤتة، الكرك، الأردن

3قسم التشريح البشري وعلم الأجنة، كلية الطب، جامعة الزقازيق، مصر

 ، الطعام  ناتج عن  العضوي  الزرنيخ غير  تلوث  الجوي. معظم  الغلاف  ثقيل يوجد عادة في  الزرنيخ معدن  الخلفية: 
المركزي  العصبي  والجهاز  والجلد  الدموية  والأوعية  والقلب  التنفسي  الجهاز  يتضرر  البحرية.  المأكولات  وخاصة 
والكلى والكبد بسبب تعرض الإنسان لفترات طويلة للزرنيخ.  الهدف من العمل : التأكد من ان الجسيمات النانوية لأكسيد 
السيريوم (CeONPs) لها إمكانات واعدة للتجديد ووقاية الكبد ضد الأمراض المختلفة التي تسببها الإجهاد التأكسدي.

الأولى  المجموعة   • دراسة:  أسابيع   8 لمدة   (10  = (ن  مجموعات   3 إلى  الفئران  جميع  تقسيم  تم  والطرق:  المواد 
(المجموعة الضابطة) حيث تم حقن الفئران 250 ميكرولتر من محلول ملحي فوسفات (PBS) داخل الصفاق كل يوم. 
• المجموعة الثانية (مجموعة الزرنيخ) تلقت ثالث أكسيد الزرنيخ ، 3 ملجم / كجم من وزن الجسم / يوم وهو ما يعادل 
 LD50 لوزن جسم الإنسان 70 كجم (1-4 ملجم / كجم) وأقل من واحد على عشر من قيمة LD50 75٪ من قيمة

الجرذان (40 ملجم / كجم) عن طريق الأنبوب الفموي مرة واحدة يومياً لمدة 8 أسابيع
الإجهاد  علامة  تحديد  ،تم  ذلك  إلى  بالإضافة  الكبدية.  السمية  بقياس  والتركيبية  النسيجية  الاختبارات  قامت  النتائج: 
التأكسدي. و قد  ثبت أن الجسيمات النانوية لأكسيد السيريوم آمن بالجرعة المقترحة ، وتمكنوا أيضًا من تقليل الإصابة 
الكبدية على كل من الجوانب النسيجية والكيميائية الحيوية من خلال تناولهم المتزامن للزرنيخ. يبدو أن الاستفزاز الكبدي 
على المستويين النسيجي والكيميائي الحيوي قد تم تخفيفه. يعزى هذا النشاط الكبدي إلى مراقبة الجسيمات النانوية لأكسيد 

السيريوم علي تأثير مضادات الأكسدة 
الخلاصة: لذلك كان الغرض من هذا التحليل هو تقييم الجسيمات النانوية لأكسيد السيريوم علي حماية الكبد سواء تم 

إعطاؤه بشكل متزامن أم لا مع الزرنيخ.


