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Abstract  

          The present work is a trial to compare effect of short and long term administrations of sucrose as a 

natural widely used sweetener, aspartame as a synthetic non-caloric sweetener and stevia as a novel 

natural non-caloric sweetener on rats' brain hippocampus. This was achieved using 64 male albino rats. 

Rats were divided into four groups. The first group served as control group receiving distilled water. The 

second group represented the sucrose group receiving 10% sucrose solution (weight /volume). The third 

group served as aspartame group receiving aspartame (75 mg/kg body weight /day).The fourth group 

represented the stevia group and received (40 mg/kg body weight/day).Animals received different 

experimental treatments by oral gavage and they were dissected after a short duration of 30 days and long 

experimental duration of 90 days. Histological investigation of hippocampal sections of hippocampus 

revealed neuronal degeneration with pyknotic nuclei, dilatation and congestion in blood vessels and 

spongiform changes in the neuropil after both sucrose and aspartame treatments. On the other hand, stevia 

treatment to rats showed near to normal pattern of the granular and the neuropil. Histochemical, stained 

sections of Bromophenol blue stain to hippocampal tissue recorded significant decrease in protein content 

in hippocampus in sucrose group and aspartame groups respectively after 90 days compared with stevia 

and control rats. Staining hippocampus tissue of rats treated with sucrose or aspartame with Congo red 

stain revealed cellular homogenous pink deposits of amyloid throughout the hippocampus tissue. This 

was decreased and observed as limited or few amyloid depositions in stevia group compared to controls. 

In conclusion, Stevia, a non-calorific sweetener, is a better alternative to the synthetic sweetener 

aspartame because stevia has the potential to assist individuals in regulating their weights without any 

recognized side effects on hippocampus tissue besides its health benefits as a natural antioxidant.     
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1. Introduction 

            The brain tissue needs small amounts of sugar to function normally. Sweeteners as sugars are the 

best for supplying it. Sugars consisted largely of glucose, fructose and sucrose. One of the most common 

nutritive and caloric sweeteners in use today is sucrose (White, 2014).. Sucrose is a very important 

ingredient in the food industry used in numerous products from cured meat to candies and ice-cream 

(Crestani et al., 2018).   Excessive consumption of sugars can become pathological, leading to 

neuroadaptations similar to those induced by drugs of abuse. There is also evidence for a link between 

high sugar consumption and poorer cognitive function. In addition, high sucrose diets can cause poorer 

performance of hippocampal-dependent memory task (Kendig et al., 2013). Moreover, sucrose exposed 

rats showed deficits in recognition, memory task indicating that both prefrontal and hippocampal function 

was impaired (Reichelt et al., 2015). Hippocampus region is of particular interest in brain because it is 

critical for decision-making and various forms of memory (Yu and Frank 2014). Therefore, 

consumption of sugar substitutes especially low-calorie sweeteners may not stimulate appetite, thereby 

not increasing calorie intake and not promoting weight gain. These sweeteners may reduce most of the 

side effects expected from using sucrose sweetener (Abo Elnaga et al., 2016). Non caloric sweeteners are 

divided into artificial or synthetic non-nutritive sweeteners and natural of plant origin non caloric 

sweeteners (Neacşu and Madar, 2014). Aspartame, or N-(L-α-Aspartyl)-L-phenylalanine, 1-methyl 

ester, is a low-calorie artificial  sweetener, with the same caloric intake as sugar, 4 kcal/g, but it is 

approximately 200 times sweeter and thus it is used in foods and beverages in very low amounts, 

resulting in low-calorie intake. Aspartame can be used as a table top sweetener and in beverages and a 

wide variety of prepared such as cereals, dairy products, chewing gum, packaged desserts, sauces, and 

syrups (Haighton et al., 2019). Most studies indicate that aspartame reduces food intake and may assist 

with weight control as it is used in the weight reduction regime (Anton et al., 2010). Aspartame 

consumption has negative impact on various neurological effects that include headache, insomnia and 

seizures, alterations in regional concentrations of catecholamine which is accompanied with behavioral 

disturbances (Ashok and Sheeladevi, 2014). Aspartame exposure causes increased production of free 

radicals and increased oxidative damage to proteins in brain. The impact of aspartame induced changes in 

brain is well represented in the histological alterations of hippocampal region (Onaolapo et al., 2017).  

Increasing consumer demands for healthy, low-caloric sweeteners of natural rather than synthetic origin 

as stevia has spurred the food industry’s interests in using non- caloric sweeteners (Abo Elnaga et al., 

2016).  Stevia residue extract is a polyphenol-rich extract prepared from byproducts during steviol 

glycosides production that could be used for the prevention or alleviation of brain oxidative stress (Zhao 

et al., 2019). It is recognized to be 250 times sweeter than sucrose (4 g/L) and is used as non-caloric 

alternative to table sugar. Besides sweetness, many studies have reported the therapeutic benefits of 

glycosides derived from Stevia rebaudiana, which include anti-hyperglycemic, anti-hypertensive, anti-

inflammatory, anti-tumor, anti-diarrheal, diuretic, and immunomodulatory actions (Rotimi et al., 2018). 

Consumption of stevia gives better results and leads to better improvement of the histological picture of 

the different brain areas compared with aspartame administration (Mohamed, 2013).Therefore, the aim 

of the present study is to assess the histological and histochemical alterations in brain tissue specifically 

hippocampus sections from rats administrating sucrose as a high caloric widely used sweetener , 

aspartame (a synthetic sugar substitute) and stevia (a natural sugar substitute) for both short duration (30 

days) and long duration (90 days).  
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2. Material and Methods  

  2.1. Experimental Animals: 

         The current study was conducted using 64 Young male albino rats of strain Rattus Norvegicus. They 

weighed an average weight of 100±10 gm. The animals were housed in the vivarium of the Animal house 

of Medical Research and Bilharzia Center, Faculty of Medicine, Ain Shams University. 

 

   2.2. Experimental Chemicals and Dosage: 

      A- Sucrose: 

        Sucrose (C12H22O11) is a disaccharide of molecular weight 342.20. Sucrose was administrated orally 

to rats as 10% sucrose solution equivalent to 500 mg/kg body weight dissolved in distilled water (w/v). 

Sucrose was purchased from ADWIC (El-Nasr pharmaceutical chemicals Company Egypt). It was orally 

supplemented to rats for 90 consecutive days according to Kendig et al., (2013). This sucrose solution 

provides a caloric density of (approx. 0.4kcal/g) similar to most commercially available sugar drinks. 

   B. Aspartame: 

        Aspartame (1-methyl N-L-a- aspartyl -Lphenylalanine) was purchased as tablet formulation from 

(Amrya for pharmaceutical industries Alexandria – Egypt). Each tablet contains 20 mg of aspartame (one 

tablet equal teaspoonful of sugar and 0.4 calorie). Tablets were dissolved in distilled water and given 

orally to rats at a dose of 75 mg/kg body weight /day for 90 consecutive days according to Ashok et al., 

(2014). 

   C. Stevia: 

        Stevia was purchased as a powder from Alpha Nexa Nutritionals Ltd, Kent (U.S.A.). Stevia was 

dissolved in distilled water and given orally as the calculated human therapeutic dose according to Paget 

and Barnes, (1964) at a dose of 40 mg/kg body weight/day for 90 consecutive days. 

  

  2.3. Histological Investigation 

        For general histological examination; hippocampus sections were stained as a routine in Harris’s 

alum Haematoxylin and Eosin (Bancroft and Cook, 1994). 

 

 2.4. Histochemical Investigations 

          For the demonstration of particular histochemical features, the following staining techniques were 

employed: 
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i. Bromophenol blue according to Mazai et al., (1953), for the demonstration of sites of total protein 

content.   

     ii. Congo red stain according to Puchtler et al., (1962), to demonstrate amyloid deposits in tissue 

sections.  

          Different histochemical features were analyzed quantitatively in the Regional center of Mycology 

and Biotechnology (Al-Azhar University) using image analyzer Unit Olympus BX40. 

 2.5. Statistical Analysis 

        Image analysis of hippocampus sections stained by different histochemical stains were expressed as 

mean   standard error of means (SE). All recorded data were analyzed using the Statistical Processor 

System Support (SPSS) version 10computer program. The significance of differences between means of 

the control and all treated rats were analyzed using one-way analysis of variance (ANOVA) test. 

 

3. Results 

  3.1. Histological Investigation 

        On the microscopic level, hippocampus sections stained with H&E revealed normal hippocampus 

formation of Hippocampus proper, dentate gyrus and Subiculum.  Hippocampus proper is formed of 

Cornu Ammonis (CA). CA1 and CA2 are formed of zones of small pyramidal cells while CA3 and CA4 are 

formed of zones of large pyramidal cells. CA4 projects into concavity of dentate gyrus that is formed of 

small granule cells. Subiculum is outward continuation of CA1 region. Areas in between compact zones of 

cells comprise the molecular layer which consists of neuronal processes (axons and dendrites), glial cells 

and scattered nerve cells (Fig.1-a).  Pyramidal cells   are pyramidal multipolar nerve cells. The apex and 

lateral sides give off several dendrites. The axon arises from the base of the cell body. (Cornu Ammonis 

CA). Granular cells are polygonal small nerve cells. These cells have multiple branching dendrites and 

relatively short axon. (Dentate gyrus). Molecular layer is formed of parallel fibers from cells of other 

deeper layers (Subiculum) and it shows many glial cells among neuronal processes (Fig.1-b)  

       Microscopical examination showed abnormal alteration of hippocampus sections post sucrose 

treatment at 30 days, this was designated in the form of neuronal degeneration in dentate gyrus with 

pyknotic nuclei and fewer of pyknotic pyramidal cells. Moreover, other histological features were 

variably present that included small number of hippocampal pyramidal cells shrunken with condensed 

and deeply stained nuclear chromatin (Fig.1-c). Later on, with the advance of time i.e. 90 days post 

sucrose treatments, degeneration, necrosis in pyramidal layer and vacuolation in glial cells were also 

manifested. Vacuolated molecular layer, dilatation and congestion in blood vessels were observed (Fig.1-

d).  

 

        Histological examination of hippocampus of rats revealed great pathological deviations from normal 

pattern post aspartame treatment which lasted till the end of experimentation i.e. 90 days. Histological 

hippocampus changes were first manifested from the 30
th
 days post aspartame treatment; this was 
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characterized by dilatation and congestion of blood vessels with inflammatory infiltrative cells (Fig.1-e). 

Moreover, other histological features were variably present that included less number of pyramidal cells 

in CA3 layer and pyknotic nucleus associated with vacuolation of the glial cells in molecular layer.  

Neuronal degeneration in dentate gyrus with congestion in blood vessels, hemorrhage   and spongiform 

(micro vacuolated) changes in the neuropil (Fig.1-f) were also prominent features. At the end of the 

experimental period i.e. 90 days post aspartame treatment more severe lesions were detected, 

degenerative neural cells with spare chromatin material and vacuolation in the neuropil were seen. 

Degeneration in neural cells with less aspersed chromatin material that was clumped to the inner side of 

nuclear membrane and other shrunken neurons with pyknotic nuclei were observed (Fig.1-g). Moreover, 

other histological features were variably present including dilatation and congestion of blood vessels with 

inflammatory infiltrative cells and condensation of chromatin material in neurons, swollen and 

degeneration in the neuropil. Also, it was observed that there was degeneration, necrotic granular cells 

and vacuolation in the molecular layer, condensation of the granular layer and pyknotic nuclei in 

pyramidal neurons and diffused gliosis in the neuropil. 

   

         Hippocampus of the group of rats administrating stevia manifested mild abnormal alteration of 

hippocampus sections at the start of the experiment period i.e. 30 days. This was designated in the form of 

few number of pyramidal cells that were shrunken with condensed and deeply stained nuclear chromatin, 

neuronal degeneration with hemorrhages. Also, mild congestion in blood vessels with perivascular edema 

and near to normal molecular features were seen (Fig.1-h). By the 90
th
 day, the histological picture of the 

hippocampus sections from rats showed slight damage as designated by neuronal in the molecular layers, 

swollen   neurons in the neuropil, infiltrate of inflammatory cells and mild dilatation in blood vessels in 

the neuropil. On the other hand, most areas appeared near to normal pattern of the granular and the 

neuropil (Fig.1-i).  

 

  

Fig. ( 1a  ) : Photomicrograph of hippocampus 

section from normal control rat showing the 

Fig (1b): Photomicrograph section from 

hippocampus of normal control rats showing 

a 
b ML 
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different areas of the hippocampal formation 

where the hippocampus proper is formed of the 

Cornu Ammonis CA as (CA1,CA2,CA3&CA4) 

regions and is continued as 

Subiculum(S).Dentate gyrus (DG) is seen 

surrounding CA4.(ML) denotes molecular layer 

inside concavity of CA and DG. (H&E ×40) 

compact layers of large pyramidal cells in 

CA3 region, with vesicular nuclei (arrows). 

Molecular layer (ML) shows many glial 

cells among neuronal processes. (H&E 

×250) 

 

  

Fig (1c): Photomicrograph of hippocampus 

section from rat after 30 days treatment of 

Sucrose showing   number of hippocampal 

pyramidal cells shrunken with condensed and 

deeply stained nuclear chromatin (arrows). 

(H&E ×250) 

 

Fig (1d): Photomicrograph of hippocampus 

section of Sucrose group after 90 days 

showing vacuolar degeneration (arrows) in 

some glail cell, some other shrunken 

neurons with pyknotic nuclei (arrow head) 

and dilated blood vessel (star). (H&E ×200) 

 

 

d c 
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Fig (1e): Photomicrograph of hippocampus 

section of rat from Aspartame group after 30 

days showing dilatation (star) and congestion 

(arrows) of blood vessels with inflammatory 

infiltrative cells. (H&E ×200) 

 

Fig (1f): Photomicrograph of hippocampus 

section of rat from Aspartame group after 30 

days showing spongiform (micro vacuolated) 

changes (star) in the neuropil. (H&E ×200) 

 

  

Fig (1g ): Photomicrograph of hippocampus 

section of Aspartame group after 90 days 

showing degeneration in neural cells with lesser 

dispersed chromatin material that was clumped 

to the inner side of nuclear membrane (arrows) 

Fig (1h): Photomicrograph of hippocampus 

section of rat from Stevia group after 30 days 

showing mild congestion in blood vessels with 

perivascular edema (arrow) and near to normal 

e f 

g h 
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and other shrunken neurons with pyknotic 

nuclei (arrow head).   (H&E ×250) 

molecular layer (star). (H&E ×200) 

 

 

Fig (1i): Photomicrograph of 

hippocampus section of Stevia group 

after 90 days showing near to normal 

pattern apparent of the granular 

(arrow) and the neuropil (star) layers.  

(H&E ×200) 

 

 

 

3.2. Histochemical Investigation: 

  3.2.1. Total protein content 

       Bromophenol blue stained hippocampus sections from control group of rats revealed uniform 

distribution of protein granules in cytoplasm and nuclei in both cornu ammonis, dentate gyrus and 

molecular layers as well as neuronal processes and connective tissues (Fig.2-a).  Hippocampus sections of 

rats given sucrose for 30 days manifested a gradual moderate decrease in the protein content where the 

staining ability of the cytoplasm and nucleus was moderately decreased (Fig.2-b).    At the end of the 90 

days a marked decreased protein content was detected, still this reduction was highly significant when 

compared to normal levels (Fig.2-c). Alternatively, examination of hippocampus sections of aspartame 

supplemented rats showed decrease in the pattern of stainability of the total protein in the different 

constituents of the hippocampus tissue in comparison with controls commencing from the 30 days (Fig.2-

d) and passing through the whole experimental period. This decrease in protein content persisted 

revealing highly significant decrease in staining status by 90 days post investigation (Fig.2-e). The 

decrease in total protein was manifested mostly in the irregular patches that persisted till the end of 

experimentation. On the other hand, the identification of total protein content of hippocampus from rats 

given stevia for 30 days revealed more or less normal distribution of protein material (Fig.2-f). No 

detectable changes in total protein distribution throughout the 90 days of experimental period were 

recognized (Fig.2-g). Applying the bromophenol blue technique, total protein content distribution in 

hippocampus tissue is demonstrated in (Fig.3). 

 

 

c 
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Fig. (2): photomicrograph of hippocampus section: 

a) Photomicrograph of rat hippocampus sections from control group showing uniform distribution of 

protein content in hippocampus tissue (Bromophenol blue; × 400). 

b) Photomicrograph of rat hippocampus sections from sucrose group after 30 days showing decrease of 

protein content in hippocampus tissue (Bromophenol blue; × 400). 

c) Photomicrograph of rat hippocampus sections from sucrose group after 90 days showing decrease in 

total protein content in the different types of hippocampus tissue (Bromophenol blue; × 400). 

d) Photomicrograph of rat hippocampus sections from aspartame group after 30 days showing decrease 

in staining affinity of protein content in hippocampus tissue (Bromophenol blue; ×400). 

e) Photomicrograph of rat hippocampus sections from aspartame group after 90 days showing marked 

decrease in total protein content in the irregular patches (Bromophenol blue; ×400). 

f) Photomicrograph of rat hippocampus sections from stevia group after 30 days showing more or less 

normal distribution of total protein content (Bromophenol blue; ×400). 

g) Photomicrograph of rat hippocampus sections from stevia group after 90 days showing normal 

distribution of protein material (Bromophenol blue; ×400). 

 

Fig.(3): Image analysis of hippocampus sections of rats showing a uniform distribution of the mean 

values of protein content and the significant intensity between control and experimental groups.   
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a All experimental groups compared with the control group.* Significant; **highly significant; ***very highly significant. 

 

 

 

 

 

 

 

3.2.2. Amyloid 

        Congo red staining of hippocampus tissue belonging to normal control group manifested absence of 

amyloid. (Fig. 4-a). The examination of hippocampus from rats treated with sucrose revealed, orange-red 

deposits of amyloid starting from 30 days post treatment and persisted till the end of the investigation i.e. 

90 days. (Fig. 4- b) and (Fig.4-c). 

      On the other hand, Congo red staining of hippocampus from rats treated with aspartame manifested 

cellular homogenous pink deposits of amyloid throughout the hippocampus tissue and this commenced 

from the first days and persisted till the end of experimentation i.e. 90 days. (Fig. 4-d) and (Fig. 4-e). 
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      Rats treated with stevia verified limited or few amyloid depositions at the commencement of 

experimentation which persisted till the end of the study i.e. 90 days. (Fig. 4-f). 

 

 

 
 

  

a b 

c d 
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Fig. (4): photomicrograph of rat hippocampus sections: 

a) Photomicrograph of rat hippocampus sections from control group showing few amyloid (Congo 

red; ×250). 

b) Photomicrograph of rat hippocampus sections from sucrose group after 30 days showing orange-

red deposits of amyloid (Congo red; ×250). 

c) Photomicrograph of rat hippocampus sections from sucrose group after 90 days showing amyloid 

deposits (Congo red; ×250). 

d) Photomicrograph of rat hippocampus sections from aspartame group after 30 days showing 

amyloid deposits (Congo red; ×250). 

e) Photomicrograph of rat hippocampus sections from aspartame group after 90 days showing 

cellular homogenous deposits of amyloid throughout the whole hippocampus tissue (Congo red; 

×250). 

f) Photomicrograph of rat hippocampus sections from stevia group after 90 days showing limited 

amyloid deposit (Congo red; ×250). 

 

4. Discussion 

      This study was conducted to compare aspartame as a synthetic non-caloric sweetener and stevia as a 

natural non-caloric sweetener with sucrose as a generally used sweetener. This comparative work was 

  

e f 
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based on studying the alterations in histological and histochemical features of hippocampus tissue. Oral 

sucrose administration at a dosage of 5 mg/kg body weight/day to rats for 90 consecutive days manifested 

degeneration, necrosis in pyramidal layer and vacuolation in glial cells. Vacuolated molecular layer and 

dilatation and congestion in blood vessels were also observed. These results were in accordance with 

(Kendig et al., 2013) who stated that consuming high sugar solution for long time can become 

pathological to the brain tissue leading to neuroadaptations similar to those induced by addictive drugs. In 

addition, sucrose treated rats demonstrated poorer spatial recognition with impairments in memory 

functions (Van Der Zwaluw et al., 2014) 

 

      Aspartame is composed of phenylalanine, aspartic acid and methanol. When aspartame enters the 

body, it is hydrolyzed to form formaldehyde and formic acid which is the main cause of neurological and 

behavioral alterations (Ashok et al., 2013) Additionally, formaldehyde is known to be a neurotoxin and 

carcinogen (Humphries et al., 2008) 

        

       The impact of aspartame induced changes in brain is well represented in the histology of 

hippocampal regions in this study.  Histological examination of hippocampus tissue of rats post aspartame 

treatment revealed dilatation and congestion of blood vessels with inflammatory infiltrative. Moreover, 

other histological features were variably present that included less number of pyramidal cells in CA3 

layer and pyknotic nuclei associated with vacuolation of the glial cells in molecular layer.  Neuronal 

degeneration in dentate gyrus hemorrhage and spongiform (micro vacuolated) changes in the neuropil 

were also prominent features. At 90 days post aspartame treatment degenerative neural cells, degeneration 

in neural cells with aspersed chromatin material that was clumped to the inner side of nuclear membrane 

and other shrunken neurons with pyknotic nuclei were also observed. These results were in accordance 

with (Onaolapo et al., 2017) who revealed that repeated administration of aspartame was associated with 

a dose-related progression of neuronal injury. A number of studies were in consistent with the results of 

this study reporting neuronal degeneration as evidenced by increased cytoplasmic vacuolations, pyknosis, 

karyorhexis and karyolysis under long term aspartame administration (Abd El-Samad, 2010). Aspartame 

associated changes in neuronal morphology have been reported to be mediated by the generation of large 

numbers of both nitrogen and oxygen free-radical species that have been shown to damage cellular 

proteins and DNA, especially the mitochondrial DNA (Burda and Sofroniew, 2014). The results of the 

present study were in accordance with (Ashok and Sheeladevi, 2014) who emphasized that H&E 

staining to the hippocampus tissue of aspartame treated animals showed neuronal shrinkage of 

hippocampal layer due to degeneration of pyramidal cells. The alterations in brain hippocampal region 

were manifested as abnormal neuronal morphology of pyramidal cell layers of Cornu Ammonis 1, 2 and 3 

and denate gyrus. In addition aspartame administration resulted in disorganized morphology of pyramidal 

cell layers with less intense stain. As well, hematoxylin and eosin stained hippocampus tissue showed 

cellular apoptosis in aspartame group   which may be probably due to the altered free radical scavenging 

enzymatic and non-enzymatic systems (Villareal et al., 2016). 

     Morphologic mechanism of the neuronal injury in the pyramidal cell layer of hippocampus tissue 

because of aspartame administration is thought to be due to a gradual cell loss with a decrease in width of 

the stratum pyramidal layer. In the dentate gyrus, there is cell death, with an increase in the width of the 
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ascending and descending limbs of the dentate gyrus and haziness/blurring of the cell margins, which is 

suggestive of oedema (Onaolapo et al., 2017). This induced neuronal injury has been linked to an 

increase in the expression of proapoptotic markers; with a simultaneous decrease in the expression of 

anti-apoptotic markers (Deng et al., 2010). Again, Ashok et al., (2018) demonstrated that aspartame 

treated animals showed a neuronal shrinkage of hippocampal neurons, degeneration of hippocampal layer 

with abnormal neuronal morphology of pyramidal cell layers of Cornu Ammonis and disorganized 

pyramidal cell layers morphology. On the contrary, Abhilash et al., (2013) revealed that staining brain 

tissue with H&E exhibited mild vascular congestion with normal neuronal cell architecture and there was 

no vascular or inflammatory changes in brain tissue under 40 mg/kg body weight of aspartame due to a 

potential limitation have used a small set of samples for histopatological investigations. So, to confirm 

this findings and to understand the exact mechanism behind the vascular congestion, a detailed 

investigation with a large sample size is necessary. 

 

      Quite the reverse, hippocampus tissue of the group of rats administrating stevia manifested mild 

abnormal alteration of hippocampus sections at 30 days. This was designated in the form of few number 

of pyramidal cells that were shrunken with condensed and deeply stained nuclear chromatin. By the 90
th
 

day, the histological picture of the hippocampus sections from rats showed slight damage where most 

areas appeared with near to normal pattern of the granular and the neuropil areas. 

 

    The present study also confirmed a decrease in hippocampal tissue total protein with an increase in 

amyloid deposits under sucrose administration revealing the alterations in hippocampus under long term 

sucrose administration (Avena et al., 2008). Still, the present study elucidated a decrease in the pattern of 

stainability of the total protein in the different constituents of the hippocampus tissue in comparison with 

controls through the whole experimental period. On the other hand, Congo red staining of hippocampus 

from rats treated with aspartame manifested increase in cellular homogenous pink deposits of amyloid 

throughout the hippocampus tissue. Aspartame metabolites induced amino acids imbalance within neuron 

micro environment, thus producing ultimate damage to the brain cells (Ashok et al., 2015). Furthermore, 

formaldehyde is attached to the DNA, RNA and proteins of the brain cells and becomes difficult to be 

removed. This might cause breaks in the DNA of brain cells (Ashok et al., 2014). In addition, excessive 

aspartame stimulation could trigger the generation of large numbers of free radical species. The free 

radical generation leads to the alteration in antioxidant system, which induces oxidative stress leading to 

the cellular level damage in the brain cellular proteins and DNA (Ashok 2013). Also, free radicals had 

been shown to prevent uptake of excitotoxins by astrocytes as well, which would significantly increase 

extra cellular aspartame metabolites levels. This creates a vicious cycle that would multiply any resulting 

damage and malfunction in the neural cells (Ashok et al., 2017) 

 

      Also, the identification of total protein content of hippocampus from rats given stevia revealed more 

or less normal distribution of protein material with no delectable changes in total protein distribution 

throughout the 90 days of experimental period. Rats treated with stevia verified limited or few amyloid 

depositions after 90 days.  In accordance with the histological features from hippocampus tissue of this 



 135 

study, (Guzman et al., 2018) confirmed the normal cytoarchitecture of brain tissue. Also, the well-

defined form of the cellular and nuclear membrane become evident in the brain tissue of animals 

supplementing stevia with thin chromatin and homogenous neuropil. The brain analyzed structures 

confirmed no present evident damage under stevia sweetener administration. However, a slight protective 

effect of stevia against damage in the cortex has also been achieved. This may be due to the increase in 

GSH concentration in striatum of animals suggesting the neuroprotection and antioxidant effects of stevia 

on brain tissue. Furthermore, the neuroprotection effect of stevia could be due to the polar compounds 

present in stevia like chlorophylls, phenolic substances and flavonoids. (Ruiz Ruiz et al., 2014). This 

study demonstrated the anti-inflammatory effects of stevioside present in stevia (Anton et al., 2010). In 

addition, stevia possess as high antioxidant capacity because Stevia is rich in phenolic compounds such as 

chlorogenic acids that may protect against oxidative damage (Sharma et al., 2012).   The results of this 

study focuses on normal brain architecture under stevia administration compared to the altered 

histological brain tissue under aspartame administration. These results were confirmed by (Mohamed, 

2013) who evidenced that the recovery of stevioside was better than that of aspartame as evidenced by 

normal histological appearance of brain cells and less-vacuolated neuropils. 

 

5. Conclusion 

       In conclusion, the aqueous extract of stevia rebaudiana may have the potential to be used as a natural 

sweetener alternative to the synthetic sweetener aspartame. Stevia could be used as an accessible source 

of natural antioxidants with resultant health benefits.  
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 الولخص باللغت العربٍت

 

 

)الحصٍي( البٍضاء الجرراىعلى هخ ركور  هستوباثولوجٍتالفرق بٍي الوحلٍاث الطبٍعٍت والاصطٌاعٍت: دراساث   

 

سوٍرة أحوذ عبذالوجٍذعائشت صابر هحوذ ، ًشوي أحوذ فوزي الشٌاوي ،   

جاهعت عٍي شوس –كلٍت البٌاث للاداب والعلوم والتربٍت  -قسن علن الحٍواى   

        

انذساسح انًقذيح  إنى انًقاسَح تٍٍ  الاسثشذاو والاسرٍفٍا كًحهٍاخ طثٍؼٍح وصُاػٍح، قهٍهح انسؼشاخ انحشاسٌح ،  ذهذف       

ٌىو  03ٌىو )قصٍشج انًذي( و  03وتٍٍ انسكشوص كًحهً ػانً انسؼشاخ انحشاسٌح و واسغ الاسرخذاو . وذى اجشاء انًقاسَح تؼذ 

يٍ ركىس انجشراٌ انثٍضاء، ذى ذقسٍى  46، أجشٌد انذساسح ػهى ػذد   انثٍضاء اٌ)طىٌهح انًذي(  ػهى انحصٍٍ فً يخ انجشر

انجشراٌ إنى أستغ يجًىػاخ. انًجًىػح الاونً اػرثشخ كًجًىػح ضاتطح. انًجًىػح انثاٍَح ذؼثش ػٍ انًجًىػح انًؼايهح 

يٍ وصٌ انجسى( و ذى يؼايهح انًجًىػح  يجى/كجى ٥٧نًجًىػح انثانثح ذًثم انًجًىػح انًؼايهح تالأسثشذاو )وا ٪٠3تانسكشوص 

ٌىيًا ويذج ذجشٌثٍح  03يجى/كجى يٍ وصٌ انجسى( ػٍ طشٌق انفى وذى ذششٌحها تؼذ يذج قصٍشج يذذها  63انشاتؼح تالأسرٍفٍا. )

 ٌىيًا. 03طىٌهح يذذها 

      

 يغ ذقضوذحهم فً انخلاٌا انؼصثٍح   بالسكروز او الأسبارتاموقذ كشفد انذساسح انُسٍجٍح نحصٍٍ انجشراٌ انًؼايهح        

يؼظى اٌ  بالأستٍفٍا. وأظهشخ انجشراٌ انًؼايهح ع واحرقاٌ نثؼض الأوػٍح انذيىٌحَىٌح  و اذسافً الأ يصحىتا تصثغح داكُح

 انًُاطق ذقرشب يٍ انًُظ انؼادي نُسٍج انحصٍٍ تانرًاثم يغ انُسٍج انطثٍؼً . 

 

فً  هحتوٌاث البروتٍي الكلًفً  ࣰكثٍشا ࣰانحصٍٍ اَخفاضا اَسجحوكزنك اوضحد انذساسح انهسرىكًٍٍائٍح ػهً         

كًا .   وانًجًىػح انضاتطح  بالأستٍفٍاانًؼانجح  ًىػحخلال فرشج انرجشتح . تانًقاسَح تانًج والأسبارتاما السكروزيجًىػاخ 

سواسة وسدٌح يرجاَسح خهىٌح يٍ   الكوًغو الأحورنسكشوص أو تالأسثاسذاو يغ  صثغح اظهش َسٍج انحصٍٍ نهجشراٌ انًؼايهح تا

 الأستٍفٍايحذودج او قهٍهح فً يجًىػح سح. كًا نىحع  ذشسثاخ الأيٍهىٌذ فً جًٍغ أَحاء انُسٍج خلال فرشج انذسا الأهٍلوٌذ

 .يقاسَح تانًجًىػح انضاتطح

 

سرٍفٍا نذٌها الا الأسثاسذاو لأٌتٍا    قهٍهح انسؼشاخ انحشاسٌح   تذٌلاً أفضم ػٍ انرحهٍح الاصطُاػٍح نزنك َسرخهص ، اٌ انرحهٍح  تالأسرٍف      

 ػهى أَسجح انحصٍٍ إنى جاَة يهحىظحانقذسج ػهى يساػذج الأفشاد فً ذُظٍى أوصاَهى دوٌ أي آثاس جاَثٍح 

 .فىائذها انصحٍح كًضاد أكسذج طثٍؼً     

 


