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ABSTRACT
Background: Sodium benzoate (NaB) is widely used as food additive in nutritional industries and many personal care products. 
Long-term consumption of food additives may contribute to various health issues.
Aim of the Work: This study aims to investigate the hazards of sodium benzoate (NaB) on the cerebellar cortex in male rats 
and to assess the potential ameliorative impact of drug withdrawal and zinc (Zn) administration.
Material and Methods: Forty adult male albinos’ rats were divided into five groups (Gps): Gp I (Control), Gp II (Zinc), 
Gp III (Sodium benzoate), Gp IV (Sodium benzoate withdrawal) and Gp V (Sodium benzoate + Zinc). Blood samples were 
collected to measure the brain-derived neurotrophic factor (BDNF) levels. The cerebellum was processed for histological & 
immunohistochemical analysis.
Results: Inspection of specimens from the cerebellum of NaB group detected cerebellar histological alterations. Purkinje cells 
exhibited loss of their distinctive pyriform outline, with distorted nuclei. Cellular clumping was observed in the granular layer. 
A strong positive GFAP immunoreaction was observed in this group.
Withdrawal from NaB led to partial histological improvement and moderate GFAP immunoreactivity. Co-administration of Zn 
mitigated histological changes with moderate GFAP immunoreactivity.
NaB significantly reduced BDNF levels, while withdrawal partially restored them. Zn supplementation helped maintain BDNF 
levels.
Conclusion: This study demonstrates that NaB a commonly used food preservative induces structural damage in the cerebellar 
cortex. Partial improvement was observed following NaB withdrawal. Co-administration of zinc mitigated the deleterious 
effects of NaB on the cerebellar cortex.
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INTRODUCTION                                                                   

Due to the massive advancements in technology and 
daily living, a lot of people now prefer to eat fast food 
and prepackaged foods from stores rather than cooking 
their own food at home, often without thinking about the 
additional ingredients that may alter or damage the food's 
quality or worsen existing health issues[1].

Food additives are substances primarily added to 
processed food that add no nutritional value in order to 
prevent it from spoiling and rises its appeal to consumers. 
It also ameliorates the food taste, smell and color. There 

are many varied types of food additives, such as food 
dyes, which give food color or improve its appearance and 
composition, preservatives, which prevent food spoilage, 
chemical and biological corruption and flavors, which are 
added to give food a particular flavor[2-4].

Sodium benzoate (NaB) was defined as a salt of benzoic 
acid, it exhibits high solubility in water, white in color, 
tasteless and odorless. It also has a remarkable bactericidal 
and fungicidal activities[5]. It is commonly applied in 
nutritional manufacturing for preservation of drinks, fruit 
products, spices, different types of cheeses and in countless 
cosmetics[6].



41

El-Sawaf and Shawky 

NaB was admitted by the Food and Drug Administration 
(FDA) as a primary food preservative. The permissible 
intake quantity during the day is 0–5 mg / kg body weight[7]. 
Moreover, because NaB has so many uses, individuals are 
unintentionally consuming more NaB than is suggested, 
which exposes them to levels above what is recommended.

According to certain researches, using food additives 
over an extended period can lead to a number of illnesses, 
including cancer, conditions affecting the liver, kidneys 
and spleen. It also causes digestive illnesses, growth delay, 
and cerebral neuronal damage[8-10]. NaB increased free 
radicals, oxidative stress[11].

Experimental studies suggest that overdose of NaB 
could produce adverse effects on vital organs like liver, 
kidney[12,13], reproductive organs[14], brain and causes 
intellectual disability and problems associated with 
learning and memory[15]. Studies report that the intake of 
NaB has genotoxic effects on erythrocytes[16] and can elicit 
damage to mitochondrial DNA[17] and it was associated 
with changes in serum clinical parameters[15].

Zinc (Zn) is the second most plentiful metal. It is 
necessary for more than 200 enzymes in the body. It has a 
significant role in preserving human health. It is involved 
in many physiological processes, particularly those related 
to immunity, proliferation, proteostasis, apoptosis and 
antioxidant defense against oxidative stress[18,19]. Zinc 
homeostasis starts after its absorption. It reaches all body 
parts via the blood stream. At the cellular level, Zn is 
further transported between organelles. Any change in the 
intracellular concentrations is highly related to extracellular 
Zn supply, Zn homeostasis needs to be highly controlled to 
prevent its hazards[19]. There is a convincing evidence that 
Zn supplementation minimizes the organ toxicity[20].

Zinc is a trace element needed for brain functions. It is 
a neurotransmitter that promotes memory and cognition. 
Zn deficiency is accompanied with nerve degeneration, 
brain abnormalities and lack of cognition[21,22].

AIM OF THE WORK                                                                

This study aims to investigate the hazards of sodium 
benzoate (NaB) on the cerebellar cortex in male rats and to 
assess the potential ameliorative impact of drug withdrawal 
and zinc (Zn) administration.

ETHICAL CONSIDERATION                                               

Ethical approval on this research was received by 
the Research Ethics Committee (REC) at the college of 
Medicine, Helwan University, Cairo Egypt, serial: 15-
2024.

MATERIAL AND METHODS                                         

Chemicals

All chemicals were supplied by Alpha Chemical Group, 
6 Industrial Zone 6 of October, Cairo Egypt:

•	 Sodium benzoate powder (99% purity) was dissolved 
in distilled water (ACG.NO.8046321).

•	 Zinc chloride powder (97% purity) was dissolved in 
normal saline (ACG.NO.2049821).

Animals

Forty adult male albinos’ rats’ weight about 180-200 
grams were used in this research. The animals were saved 
in medium sized cages at physiology department, Faculty 
of Medicine, Helwan University. The rats were saved 
under the prevailing atmospheric conditions and they had 
an open access to water and standard rat diet.

Experimental design:

The animals were sub grouped into 5 groups (8 rats / 
group): 

Group I (control Gp):

The rats fed a normal diet with no treatment.

Group II (zinc Gp):

The rats were injected intraperitoneally (I.P.) by zinc 
chloride dissolved in normal saline (5 mg/kg/day) for 28 
days[23].
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Group III (sodium benzoate Gp):

The rats received NaB dissolved in distilled water 
orally (200 mg/kg/day) for 28 days[13].

Group IV (sodium benzoate withdrawal Gp):

The rats received NaB dissolved in distilled water 
orally (200 mg/kg/day) for 28 days and then we stopped 
the NaB administration in the next 28 days[13].

Group V (sodium benzoate + zinc Gp):

The rats received NaB dissolved in distilled water 
orally (200 mg/kg/day) with coadministration of zinc 
chloride dissolved in normal saline intraperitoneally (I.P.) 
(5 mg/kg/day) for 28 days[13,23].

By the end of the experiment:

A.	 Biochemical analysis:

The retrobulbar vein was used to collect the blood 
samples from various groups, the serum was isolated to 
measure the BDNF.

B.	 Histopathological analysis

The animals were anesthetized by inhaling ether and 
then sacrificed. The cerebellum was separated carefully, 
fixation was done by 10% formalin and five micrometers 
(μm) thick paraffin sections were prepared for the 
following:

1.	 Hematoxylin and Eosin stain (H&E): to 
demonstrate the cerebellar structures[24].

2.	 Toluidine blue stain: to inspect the Nissl's 
granules[24].

3.	 Immunohistochemical stain: Glial fibrillary acidic 
protein (GFAP). For astrocytes detection in the 
granular layer[25].

Specimens were analyzed by light microscopy and 
photographed at ×400 & ×1000 magnification.

C.	 Morphometric measurement

GFAP positive expression area percentage was 
measured in the granular layer by Image-J software 1.46r 
(NIH, USA) in three images per group after converting into 
greyscale and adjusting threshold[26].

D.	 Statistical analysis

Statistical analysis was directed using ANOVA test 
to compare quantitative data within the same group at 
different times to estimate the mean and standard deviation. 
(IBM SPSS Statistical program for Windows. Version 20.0. 
Armonk, NY: IBM Corp.)[26].

RESULTS                                                                                     

Histological results

Hematoxyline and eosin stain:

Inspection of cerebellar cortex specimens of Gp I 
(Control) revealed the three layers. The molecular layer 
included basket and stellate cells. The Purkinje cell layer 
was characterized by a single row of pyriform shape 
Purkinje cells, with vesicular nuclei and prominent 
nucleoli. The granular layer was characterized by numerus 
small rounded dense cells with intervening cerebellar 
islands (Fig.1). These findings were the same in Gp II (Zn) 
(Fig.2).

Specimens from the cerebellar cortex of Gp III (NaB) 
appeared with few, irregular, Purkinje cells, their distinctive 
pyriform appearance were lost with empty spaces 
surrounding and in between them and their nuclei appeared 
distorted. Clumping of granular cells was observed (Fig.3). 

In Gp IV (NaB withdrawal), specimens from the 
cerebellar cortex revealed the Purkinje cells which appeared 
nearly pyriform in shape, with distorted nuclei and empty 
spaces surrounding and in between them. Clumping of 
some granular cells was observed (Fig.4).

Inspection of cerebellar cortex specimens of Gp V 
(NaB and Zn) revealed some Purkinje cells which resumed 
their normal appearance. Other Purkinje cells appeared 
irregular with distorted nuclei. Less clumping of granular 
cells was observed (Fig.5). 
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Fig.2: Photomicrograph of specimen from the cerebellar cortex 
of Gp. II (Zn) showing the same results as group I; The molecular 
layer (M) composed of basket (B) and stellate cells (S). The 
Purkinje cell layer (P) is characterized by a single row of pyriform 
shape Purkinje cells, with vesicular nuclei and prominent 
nucleoli (thin arrow). The granular layer (G) is characterized by 
numerus small rounded dense cells (thick arrow) with intervening 
cerebellar islands (star).

 (H&E x400)

Fig.3: Photomicrograph of specimen from the cerebellar cortex 
of Gp. III (NaB) showing few, irregular Purkinje cells, their 
distinctive pyriform appearance are lost with distorted nuclei 
(thin arrows) and empty spaces surrounding and in between them 
(wavy arrows). The granular cell layer (G) appears with clumping 
of their cells (thick arrows). The molecular layer (M) appears 
normal. 

 (H&E x400)

Fig.4: Photomicrograph of specimen from the cerebellar cortex 
of Gp. IV (NaB withdrawal) showing the Purkinje cells which 
appear nearly pyriform in shape with distorted nuclei (thin 
arrows) and empty spaces surrounding and in between them 
(wavy arrows). The granular cell layer (G) shows some clumping 
of their cells (thick arrows). The molecular layer (M) appears 
normal.
                                                                                       (H&E x400)

Fig.1: Photomicrograph of specimen from the cerebellar cortex 
of Gp. I (Control) showing: The molecular layer (M) composed 
of basket (B) and stellate cells (S). The Purkinje cell layer (P) is 
characterized by a single row of pyriform shape Purkinje cells, 
with vesicular nuclei and prominent nucleoli (thin arrow). The 
granular layer (G) is characterized by numerus small rounded 
dense cells (thick arrow) with intervening cerebellar islands (star). 

 (H&E x400)
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Fig.5: Photomicrograph of specimen from the cerebellar cortex 
of Gp. V (NaB + Zn) showing some Purkinje cells which resumed 
their normal appearance (thin arrows). Other Purkinje cells appear 
irregular with distorted nuclei (wavy arrows). The granular cell 
layer (G) shows less clumping of their cells (thick arrow). The 
molecular layer (M) appears normal.
                                                                                             (H&E x400)

Toluidine blue stain: 

Toluidine blue was done to investigate the Nissl 
granules in the cytoplasm. Inspection of specimens from 
the cerebellar cortex of Gp I (Control) revealed the three 
layers. The Purkinje cells appeared pyriform in shape, 
Nissl granules appeared in their cytoplasm with large 
central vesicular nucleus and prominent nucleolus (Fig.6). 
These findings were the same in Gp II (Zn) (Fig.7).

Inspection of specimens from the cerebellar cortex 
of Gp III (NaB) revealed irregular, distorted Purkinje 
cells with darkly stained cytoplasm, hardly identified 
Nissl granules and invisible nucleus. Some Purkinje cells 
appeared degenerated (Fig.8).

In Gp IV (NaB withdrawal), inspection of cerebellar 
cortex specimens revealed irregular Purkinje cells, the 
cytoplasm appeared darkly stained, with some visible 
Nissl granules and shrunken nucleus. Some Purkinje cells 
appeared degenerated (Fig.9).

Inspection of cerebellar cortex specimens of Gp V 
(NaB and Zn) revealed some Purkinje cells which look 
nearly normal with visible Nissl granules in the cytoplasm 
and the nucleus looked with prominent nucleolus. Other 
Purkinje cells appeared irregular and distorted with 
invisible nucleus (Fig.10).

Fig.6: Photomicrograph of specimen from the cerebellar cortex 
of Gp. I (Control) showing: Pyriform shape cells of Purkinje 
cell layer (P), the cytoplasm shows the Nissl granules (arrows) 
and the nucleus appears large central vesicular with prominent 
nucleolus (wavy arrows). The molecular layer (M) and granular 
layer (G) can be noticed.
                                                                   (Toluidine blue x1000)

Fig.7: Photomicrograph of specimen from the cerebellar cortex of 
Gp. II (Zn) showing the same results as group I: Pyriform shape 
cells of Purkinje cell layer (P), the cytoplasm shows the Nissl 
granules (arrows) and the nucleus appears large central vesicular 
with prominent nucleolus (wavy arrows). The molecular layer 
(M) and granular layer (G) can be noticed.
                                                                   (Toluidine blue x1000)
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Fig.8: Photomicrograph of specimen from the cerebellar cortex of 
Gp. III (NaB) showing irregular distorted Purkinje cells (arrows), 
the cytoplasm appears darkly stained with hardly identified Nissl 
granules and invisible nucleus (wavy arrows). Some Purkinje 
cells appear degenerated (stars). The molecular layer (M) and 
granular layer (G) can be noticed.
                                                                  (Toluidine blue x1000)

Immunohistochemical stain (GFAP): 

GFAP immunohistochemical stain was done to 
demonstrate the granular layer astrocytes. Inspection of 
cerebellar cortex specimens of Gp I (Control) revealed 
star-shaped astrocytes with mild positive immune-reaction 
for GFAP (Fig.11). These findings were the same in Gp II 
(Zn) (Fig.12).

Inspection of cerebellar cortex specimens of Gp III 
(NaB) revealed abundant astrocytes with strong positive 
immunoreaction for GFAP (Fig.13).

In Gp IV (NaB withdrawal) inspection of cerebellar 
cortex specimens revealed moderate GFAP immunoreaction 
(Fig.14).

Inspection of cerebellar cortex specimens of Gp V 
(NaB and Zn) expressed moderate GFAP immunoreaction 
but less intense compared with group IV (Fig.15).

Fig.9: Photomicrograph of specimen from the cerebellar cortex 
of Gp. IV (NaB withdrawal) showing irregular Purkinje cells, the 
cytoplasm appears darkly stained with some visible Nissl granules 
(arrows) and the nucleus appears shrunken (wavy arrows). Some 
Purkinje cells appear degenerated (star). The molecular layer (M) 
and granular layer (G) can be noticed.
                                                                    (Toluidine blue x1000)

Fig.10: Photomicrograph of specimen from the cerebellar cortex 
of Gp. V (NaB + Zn) showing some Purkinje cells looking nearly 
normal with visible Nissl granules in the cytoplasm (arrows) and 
the nucleus appears with prominent nucleolus (wavy arrows). 
Other Purkinje cells appears irregular and distorted with invisible 
nucleus (star). The molecular layer (M) and granular layer (G) 
can be noticed.
                                                                           (Toluidine blue x1000)
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Fig.11: Photomicrograph of specimen from the cerebellar cortex 
of Gp. I (Control) showing star-shaped astrocytes in the granular 
layer (arrows) appear with mild positive immunoreaction for 
GFAP. 
                                                                             (Anti-GFAP x400)

Fig.12: Photomicrograph of specimen from the cerebellar cortex 
of Gp. II (Zn) showing star-shaped astrocytes in the granular layer 
(arrows) appear with mild positive immunoreaction for GFAP. 
                                                                          (Anti-GFAP x400)

Fig.14: Photomicrograph of specimen from the cerebellar 
cortex of Gp. IV (NaB withdrawal) showing moderate GFAP 
immunoreaction (arrows). 
                                                                             (Anti-GFAP x400)

Fig.13: Photomicrograph of specimen from the cerebellar cortex 
of Gp. III (NaB) showing abundant astrocytes in the granular 
layer (arrows) appear with strong positive immunoreaction for 
GFAP. 
                                                                          (Anti-GFAP x400)
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Morphometric and Statistical results:

GFAP positive expression area percentage in the 
granular layer was significantly higher in Gp III in 
comparison to both Gp I and II. Significantly higher in Gp 
IV in comparison to both Gp I and II. Significantly higher 
in Gp III in comparison to Gp IV (Table 1, Fig.16).

Biochemical results

The biochemical results revealed the BDNF levels in 
different treatment groups. For the control group, range 
from 235.6 to 245.3 ng/ml, with a mean of 240.24 ± 3.57 
ng/ml. The Zn group showed slightly higher BDNF levels 
than the control, ranging from 240.7 to 255.2 ng/ml, with 
a mean of 245.81 ± 4.85 ng/ml. The NaB group displayed 
significantly lower BDNF levels, ranging from 106.4 to 
123.7 ng/ml, with a mean of 117.53 ± 6.11 ng/ml. The 
NaB withdrawal group showed partial recovery of BDNF 
levels, ranging from 144.5 to 157.4 ng/ml, with a mean of 
151.09 ± 4.06 ng/ml. The NaB + Zn group showed BDNF 
levels between the control and Zn group, ranging from 
215.6 to 225.7 ng/ml, with a mean of 221.44 ± 3.33 ng/
ml. These results showed that NaB significantly reduced 
BDNF levels, while withdrawal partially restored them. 
Zn supplementation helped maintain or slightly increased 
BDNF levels (Table 2, Fig.17). 

Fig.15: Photomicrograph of specimen from the cerebellar cortex 
of Gp. V (NaB + Zn) showing moderate GFAP immunoreaction 
but less intense compared with group IV (arrows). 
                                                                         (Anti-GFAP x400)

Table 1: Showing the mean ± SD values, regarding area 
percentage of GFAP positive expression in the granular layer 
between different groups.

 Group 1 Group 2 Group 3 Group 4 Group 5

1 0.646 0.269 4.713 2.897 1.593
2 0.4 0.236 5.516 3.58 1.055
3 0.358 0.332 7.829 2.773 1.156
Mean 0.468 0.279 6.019333 3.083333 1.268
SD 0.155576 0.048775 1.61783 0.434571 0.285953

Significantly higher in Gp III in comparison to both Gp I and II 
(P=0.000), (P=0.000), respectively. 
Significantly higher in Gp IV in comparison to both Gp I and II 
(P=0.018), (P=0.011), respectively. 
Significantly higher in Gp III in comparison to Gp IV (P=0.008).

Fig. 16: Bar chart representing the area percentage of GFAP 
positive expression in the granular layer. Different letters indicate 
significant difference.



48

SODIUM BENZOATE AFFECTS THE CEREBELLUM

DISCUSSION                                                                                 

The hazards and adverse impacts of NaB on the body 
were observed. The current work was done to observe the 
harmfulness of NaB on the cerebellum and the potential 
benefits of its withdrawal and zinc administration.

The present study revealed histological changes in the 
cerebellum after administration of NaB. The changes affect 
mainly the Purkinje and granular cell layers. 

Our findings were consistent with earlier findings that 
proved a major structural alteration in the cerebellum after 
NaB treatment. Rats treated with NaB showed decrease 
in the cells, reduction in the bulk of the hemisphere and 
cortex[27, 28]. Similar findings indicated that the rats treated 

with NaB revealed changes in the cerebral cortex such as 
proliferation of glial cells, mild degeneration and vasogenic 
edema[5]. More researches which agreed this have 
shown that usage of NaB might change the histological 
architecture of body parts e.g. testes, heart and lung[29, 30].

These amendments in the tissues can be attributed to the 
rise in the lipid peroxidation and production of numerous 
quantities of free radicals and elevation of oxidative 
stress[15, 31, 32]. The administration of NaB was accompanied 
with enhancement of oxidative harm with induction of 
apoptosis[14, 33].

Our results also revealed that the granular layer in NaB 
group showed abundant astrocytes with strong positive 
reaction for GFAP. GFAP is a marker of astroglia injury. 
Astroglia cells are broadest cells in the nervous tissue. 

Table 2: Showing the mean ± SD values, for the comparison between different groups regarding BDNF level.

 Groups 
BDNF ANOVA

Range Mean ± SD f P-value

Control 235.6 - 245.3 240.24 ± 3.57

1309.848 <0.001*
Zinc 240.7 - 255.2 245.81 ± 4.85
Na Benzoate 106.4 - 123.7 117.53 ± 6.11
Na Benzoate withdrawal 144.5 - 157.4 151.09 ± 4.06
Na Benzoate + Zinc 215.6 - 225.7 221.44 ± 3.33

Tukey’s test
Control Zinc Na Benzoate Na Benzoate withdrawal

Zinc 0.119
Na Benzoate <0.001* <0.001*
Na Benzoate withdrawal <0.001* <0.001* <0.001*
Na Benzoate + Zinc <0.001* <0.001* <0.001* <0.001*
Significant level:>0.05 Non-significant <0.05* significant <0.001* High

Fig. 17: Bar chart representing the BDNF levels in different treatment groups and the results of statistical analyses (ANOVA and Tukey's 
test).
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They are supportive structurally and functionally for 
neurons. When brain injury occurs, astroglia cells respond 
by “reactive astrogliosis”. The rise in GFAP is a hallmark 
of degenerative illnesses and brain damage[34-36].

The histological results in the current study were 
supported by the biochemical test which showed that the 
BDNF levels in different groups, these results displayed 
that BDNF is significantly reduced in NaB group. 
BDNF is a neurotropic factor uttered in the cerebrum 
continuously, it has a vital part in neuronal protection, 
survival, differentiation and in alleviating neuronal loss in 
neurodegeneration[37].

Previous studies reported that the hazards of NaB 
could lead to alterations in cellular architecture, disrupting 
biological and physiological status within the cells[14, 38]. 

Biochemical studies related reduction in serum BDNF 
levels with various mental illness, suggesting a common 
patho-physiological etiology in these disorders[39,40]. 
Furthermore, previous studies demonstrated the 
connotation relating the usage of NaB-rich drinks and 
signs allied with attention-deficit hyperactivity disorder 
(ADHD)[41, 42]. Cerebellar malfunction may have crucial 
role in the etiology of ADHD[43]. Furthermore, the animal 
model for ADHD showed reduced BDNF gene expression 
and studies stated a reduction in BDNF in patients with 
ADHD[44,45]. Similar results were observed that rats 
given NaB revealed diminished motor function[27, 33]. The 
cerebellum has a major role regarding motor and cognition 
functions[43].

In the present study we noticed that withdrawal from 
NaB led to partial histological improvement and moderate 
GFAP immunoreactivity. Withdrawal from NaB partially 
restored BDNF levels. Previous studies reported that the 
symptoms associated with ADHD were reduced after the 
withdrawal of sodium benzoate-rich beverages[41, 42]. 

In addition, our results revealed that co-administration 
of Zn mitigated the histological changes as some Purkinje 
cells appeared almost the same as the control. Moderate 
GFAP immunoreactivity was observed but less intense 
compared with NaB withdrawal group. Zn supplementation 
also helped maintain or slightly increased BDNF levels in 
comparison to the control. 

Previous studies reported that the effect of NaB could 

be attributed to decrease the level of Zn in the brain and 
this enhances inflammatory response and the proapoptotic 
effects[27, 33, 46]. NaB also could induce cerebellar damage by 
enhancing oxidative stress[46]. 

Zinc level regulation has a crucial role in nervous 
functions, and any change in Zn can lead to neurological 
illnesses[3]. Zn deficiency is associated with cognitive 
loss, synaptic dysfunction, difficulties in learning and 
memory[47,48]. Zn is also vital for tissue’s growth, renewal 
and repair. It also can protect the cell membrane[49].

In committing with our results studies which reported 
that Zinc treatment in rats exhibited partial enhancement 
in hippocampal histological architecture, with marked 
improvement of neurons and protection of its layers[50]. Zn 
also can a protect the spinal cord from injuries[51]. Nutrient 
rich in Zn up-regulating BDNF and prevents the cognitive 
loss in mouse[52-54]. 

Previous studies revealed that Zn therapy enhances 
serum BDNF concentrations[55]. Additionally, many studies 
proved that Zn increases the antioxidant level and can 
resist oxidative stress[56, 57]. It also has been reported that 
Zn exhibits a principal role in neuronal functioning and 
adaptation[22].

CONCLUSION                                                                                         

This study demonstrates that NaB a commonly 
used food preservative induces structural damage in the 
cerebellar cortex. Partial improvement was observed 
following NaB withdrawal. Co-administration of zinc 
mitigated the deleterious effects of NaB on the cerebellar 
cortex.  
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والتأثير  البالغة  البيضاء  الجرذان  ذكور  مخيخ  على  الصوديوم  بنزوات  تأثير 
التحسيني ل الإنسحاب وإعطاء الزنك: دراسة نسيجية ومناعية كيميائية

إيمان أحمد الصواف1 ونهى أسامة شوقي2 

1قسم التشريح والأجنة، 2قسم علم وظائف الأعضاء، كلية الطب، جامعة حلوان، القاهرة، مصر

المقدمة: يستخدم بنزوات الصوديوم في الصناعات الغذائية للحفاظ على الطعام ويمكن أن يؤدي استخدامه إلى العديد من الأمراض.
الهدف من الدراسة: الهدف من الدراسة هو التحقق من تأثير بنزوات الصوديوم على قشره المخيخ في ذكور الفئران وتأثير الإنسحاب 

وإعطاء الزنك.
المواد والطرق: تم استخدام أربعين فأرا من ذكور الفئران البيضاء و تم تقسيمهم إلى خمس مجموعات )ثمانية لكل مجموعه(: 

المجموعة الأولى )الضابطة(: تلقت الفئران نظاما غذائيا عاديا، المجموعة الثانية )مجموعة الزينك(: تم حقن الفئران بزنك كلوريد بجرعة 
5 ملجم / كجم / يوم لمدة ثمانية وعشرون يوما، المجموعة الثالثة )مجموعة بنزوات الصوديوم(: تلقت الفئران بنزوات الصوديوم عن 
طريق الفم )200 مجم / كجم / يوم( لمدة ثمانية وعشرون يوما، المجموعة الرابعه )مجموعة الإنسحاب من بنزوات الصوديوم(: تلقت 
إيقاف إعطاء بنزوات الصوديوم لمده ثمانية  الفئران بنزوات الصوديوم بجرعة 200 مجم / كجم / يوم لمدة ثمانية وعشرون يوما ثم 
وعشرون يوما أخرين، المجموعة الخامسه )مجموعة بنزوات الصوديوم والزينك(: تلقت الفئران بنزوات الصوديوم بجرعة 200 مجم / 

كجم / يوم مع الإعطاء المشترك للزنك بجرعة 5 مجم / كجم / يوم لمدة ثمانية وعشرون يوما.
في نهاية التجربة تم سحب عينات الدم للدراسات البيوكيميائية وتشريح المخيخ للدراسات النسيجية والكيميائية المناعية.

بنزوات  من  الإنسحاب  وأظهر  المخيخ  قشره  في  نسيجية  تغيرات  الصوديوم  بنزوات  لمجموعة  المخيخ  عينات  فحص  أظهر  النتائج: 
الصوديوم تحسنا جزئيا وقد أظهر الإعطاء المشترك للزنك مع بنزوات الصوديوم تأثيرا وقائيا ضد التغيرات النسيجية. 

وقد خفضت بنزوات الصوديوم بشكل كبير من مستويات العوامل العصبية المشتقة من الدماغ، لكن الإنسحاب من بنزوات الصوديوم 
أعادها جزئيا. كما حافظ الزنك عليها أو زادت بشكل طفيف.

الإستنتاج: أظهرت هذه الدراسة أن ماده بنزوات الصوديوم تسبب أضرارا هيكلية في قشرة المخيخ وقد ظهر تحسن جزئي بعد الإنسحاب 
من بنزوات الصوديوم كما أن الإعطاء المشترك للزنك يخفف من هذا التأثير.


