
Available online www.ijpras.com 
 

International Journal of Pharmaceutical Research & Allied Sciences, 2016, 5(1):154-164  
 

 

Research Article ISSN : 2277-3657 
CODEN(USA) : IJPRPM 

 

154 

Effects of Olive Oil On a Neurochemical Parameters and Histological Structure 
in Cerebral Cortex Region in Male Albino Rats 

 
A. E.  Bawazir 

Department of Biology (Zoology), Faculty of Girls Education, Scientific Department, King Abdulaziz University, 
Jeddah, Saudi Arabia 

________________________________________________________________________________________ 
 

ABSTRACT 

Olive oil is the major component of the Mediterranean diet and has rich history of nutritional and medicinal uses 
which indicate that, olive oil has the Enhanced memoryand antidepressant properties. This study aims are to 
determine the effect of olive oil on the histological structure as well as, the levels of neurochemical 
includeepinephrine (E), dopamine (DA) and 5-hydroxyindoleacetic acid(5-HIAA) in the cerebral cortex region of 
male albino rats. Animals of the treated groups were given olive oil orally at the dose of 3 mL/kg daily for 3 weeks. 
Brain neurochemical parameters results showed that administration of olive oil increased the levels of 
neurotransmitter in cerebral cortex region. From the data finding in the current work the olive oil has a 
neuroprotective effects. So, it could be used as a therapeutic substance for the treatment of depression and loss 
memory. Olive oil contains antioxidants which have a protective function in preserving the memory and protective 
the cerebral cortex region in brain. 
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INTRODUCTION 
 

The plant kingdom is an important source of many organic compounds with medicinal properties (1). virgin olive oil 
is considered important to human health and has the characteristics of biological and therapeutic, because it contains 
unsaturated fatty acids, vitamins(A, B, C, D, E) , antioxidants, phenolic acids, alcohols Aliphatic , the turbine and 
squalene (2- -34 ) extra virgin olive oil is produced  by the press or centrifuge directly. 

The olive tree is considered a blessed tree mentioned in the Holy Quran and Sunnah. virgin Olive oil has been 
cultivated in the Mediterranean region for more than a thousand years. (5). 

Olive oil Composed from triacylglycerols by 97%, components is Gelesredeh (Vsvoulibdat, Pigment carbohydrate, 
flavor compounds and the enzyme lipase), trace amounts of element metal (iron, magnesium, calcium, sulfur, 
phosphorus, sodium, potassium, copper) and a quantity of water materials which constitute 3% of the installation of 
olive oil. 

Olive oil contains Polyunsaturated Fatty Acids such as Oleic Acid, Linoleic acid (6-7-8)and Saturated fatty acids 
including palmitic acid and stearic acid.The most material non-saponification (hydrocarbon - Tokovirollat- sterols 
and phenols), which inhibit the oxidation of lipids and there by prevents be free of cracks that cause cell destruction 
(9).  
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Olive oil contain high concentrations of multiple Alvilah compounds and flavonoids that remove free radicals and 
activate antioxidant enzymes such as Glutathin Peroxides and Catalaes (10). Olive oil is the antagonist of concern by 
increasing antioxidant enzymes such as glutathione reductase in a large rat age (11). 

Olive oil contains omega-3 fatty acids, which play an important role in maintaining the membranes of nerve cells 
and their functions. Olive oil is the antagonist of depression because of the presence of linoleic acid and omega-3 
fatty acid, which works to reduce the inflammatory cytokines and thus protect the body from stress research has 
shown that low levels of fatty acids (omega-3 and omega-6) in the food intake instrumental in the emergence of 
depression (12-13). 

The olive oil is a common oil use, especially in the Arab countries and regions of the Mediterranean Sea and 
contributes to the olive oil in the prevention of neurological disorders and improves cognitive performance (14) 
olive oil has ability to cross the blood brain barrier to the presence of viable compounds soluble in fat (15). Research 
has shown that a high amount of fatty acids, monounsaturated in eating foods protect against age-related cognitive 
decline and maintain the memory (16). Olive oil works to protect nerve cells from oxidation and increasing nerve 
conduction in the central nervous system (17-18). 

Virgin olive oil and leaves are used for treatment in folk medicine, the aim of the work is to examine the effect of 
chronic administration of olive oil on epinephrine (E), dopamine (DA) and 5-hydroxyindoleacetic acid(5-HIAA) 
contents in the cerebral cortex region in brain and histological structure of cerebral cortex of male albino rats. 

MATERIALS AND METHODS 

2. Materials and Method 

2.1. Materials used 

a. Animals used 

Experiments of this research was conducted on a group of male albino rats ranges weights of (70g -90g) from 5-7 
weeks which obtained and experimental in King Fahd Center for Medical Research, King Abdulaziz University in 
Jeddah. The experiment developed were in private rooms with metal cages with food availability (diets dry 
balanced), water and lighting (12 hours of darkness and 12 hours lighting), temperature ranging from 22-25°C. 

2.1b. Olive Oil 

 Olive oil (OleaEuropaea.L) was obtained from the local markets in Jeddah, Saudi Arabia.  

2.2.  Experimental Design 

2.2.1 brain neurochemical parameters study 

Young male rats divided into: 
• The first group (control group): were given male rats (n=6) distilled water for a 3 week and was killed in the 
beginning of the experiment 
• Group 2 (chronic treatment with olive oil): 
It was given  the male rats (24 rats) olive oil (3 ml / day) through  oral tube (19) Succession 3 weeks, and after that 
six of the rats were killed after the end of 1, 2 and 3 weeks, compare the results of this group to the control group. 

2.2.2. Histological study 

Young male rats of this group was divided (12 rat) to 2 main groups: 

• The first group (control group): were given male rats distilled water and was killed after the end treatment for 
histological study. 
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• Group B (chronic treatment with olive oil): Rats (n=6) were given this group (3 ml / day olive oil) through the oral 
tube for 3 consecutive weeks and killed after the end treatment for histological study. 

2.3.-Measurement of neurochemical parameters in the cerebral cortex of the brain: 

Rats were slaughtered abruptly and then taken brain carefully then cut lengthwise into halves on a glass then 
cerebral cortex region was separated depending on the mode (20). Neurochemical analysis was performed to 
estimate concentrations of  epinephrine (E), dopamine (DA) and 5-hydroxyindoleacetic acid(5-HIAA)in the cerebral 
cortex region of rats by HPLC-EC method as reported by (21). 

Preparations cerebral cortex for histological study: 

Taking the head of rats and the anatomy of the rat skull very carefully to get the cerebral cortex then washed with a 
saline solution to remove blood and impurities outstanding, Part of the cerebral cortex was cut and fixed in 10% 
neutral buffered formalin and processed for light microscopic study to get paraffin sections of 5 μm thickness. 
Sections were stained with Haematoxylin and Eosin (H&E) at the King Fahd Medical Research Center (22). 

Statistical analysis: 

The expression of neurotransmitters content under study as an average arithmetic + standard error of the mean + 
S.E.M then compared the groups treated group  using (t -test) (23) and then calculate the percentage of difference 
compared to the control group. 

RESULT 

3-1: neurochemical parameters result 

The daily intake of olive oil at a dose (3 ml / day) cause a rise significantly in the content of E in the cerebral cortex 
after the first, second and third week. The results recorded the highest significant increase in the cerebral cortex 
(21.04%) after the third week table (1). 

The daily intake of olive oil at a dose (3 ml / day) cause a rise significantly in the content of DA in the cerebral 
cortex after the first, second and third week. The results recorded the highest significant increase in the cerebral 
cortex (98.66%) after the third week table (2) 

The daily intake of olive oil at a dose (3 ml / day) cause a rise significantly in the 5-hydroxyindoleacetic acid(5-
HIAA) content in the cerebral cortex  after the 1st, 2nd and 3rd week of treatment. It has been found that the highest 
significant increase of the content of 5-HIAA in the cerebral cortex area (97.56%) after the first week. 

Table (1 ):

Cerebral cortex
mean ± S.E.

C 56.443  0.216

T 62.667  0.558

% 11.03 *

C 55.777  0.585

T 64.333  0.494

% 15.34 *

C 55.493  0.105

T 67.167  0.601

% 21.04 *

- Statistical analyses were performed between control (C=6) and treated (T=6) animals by using paired t ' test.
% : Percentage of change from control.

Time of
decapitation

1 week

2 weeks

3 weeks

Effect of chronic oral administration of olive oil (3ml/kg b.wt.) on 
epinephrine (E) content in the Cerebral cortex region of male albino rat.

 

https://www.hindawi.com/journals/isrn/2013/615685/#B22
https://www.hindawi.com/journals/isrn/2013/615685/#B22
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Table (2 ):

Cerebral cortex
mean ± S.E.

C 61.240  0.214

T 68.000  0.365

% 11.04 *

C 61.240  0.214

T 84.333  0.494

% 37.71 *

C 60.488  0.044

T 120.167  0.601

% 98.66 *

- Statistical analyses were performed between control (C=6) and treated (T=6) animals by using paired t' test.
% : Percentage of change from control.

Time of
decapitation

1 week

2 weeks

3 weeks

Effect of chronic oral administration oral of olive oil (3mL/ daily) on 
dopamine  (DA) content in the different brain areas of male albino rat.

 

Table (3 ):

Cerebral cortex
mean ± S.E.

C 61.240  0.214

T 67.667  0.333

% 10.49 *

C 61.240  0.214

T 97.833  0.307

% 59.75 *

C 60.488  0.044

T 119.500  0.764

% 97.56 *

- Statistical analyses were performed between control (C=6) and treated (T=6) animals by using paired t ' test.
% : Percentage of change from control.

Time of
decapitation

1 week

2 weeks

3 weeks

Effect of chronic oral administration oral of olive oil (3mL/kg daily) on5-hydroxyindoleacetic 
acid  (5-HIAA) content in the different brain areas of male albino rat.

3-2:Histological examination result 

In the control group, Cross-section of  Light microscope (LM) sector accidental in the cerebral cortex area of the 
brain male albino rats of the control group showing six classes a molecular layer, the external granular layer, the 
external Pyramidal layer, the internal granular layer, the internal gangilionic layer and multiform layer (H & E, 40) 
(24). 

Histological examination showed that the cerebral cortex, the area is divided into six layers, namely: 

Control group 

 

Fig (1-1a):Cross-section of Light microscope (LM) sector accidental in the cortex area of the brain male albino rats 
of the control group 

1. Molecular layer and the layer containing a few small neurons.  
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2. The external granular layer contain a large number of small granule cells.  

3. The external Pyramidal layer. 

4. The internal granular layer. 

5. The internal Gangilionic layer contain a number of large ganglion cell.  

6. The multiform layer contain three different types of cells. 

Treatment  group 

 

Fig (2):Cross-section of (LM) in the first layer of cerebral cortex explane the small number of neurons (arrow) (H & E, 40). 

Fig (3): Cross-section of (LM) in the external granular layerit is thin layer consists of a few small crowded neurons 
(arrow) (H & E, 40). 

 

Fig (4): Cross-section of (LM) in the external pyramidal layer consists pyramidal neurons medium-sized (arrow) (H 
& E, 40). 

Fig (5): Cross-section of (LM) in the internal granular layer consists a small-sized nerve cells irregularly (arrow) (H 
& E, 40). 

 

Fig (6): Cross-section of (LM) in the internal Gangilionic layer consists of a large pyramidal cells (arrow) (H & E, 
40). 
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Fig (7): Cross-section of (LM) in multiform cell layer consists of tow kind of cells multiform cell and a small  
spindle neurons (arrow) (H & E, 40). 

 

 

 

 

 

 

Fig (8): Cross-section in the molecular layer of connective tissue show a thin membrane that surrounds the cortex, 
blood vessel and neurons are clear few number (arrow) (H & E X100). 

Fig (9): Cross-section in the external granule layer neurons show crowded (arrow) (H & E X100). 

 

 

Fig (10): Cross-section in the internal granular layer neurons appear small size and irregular (arrow) (H & E X100). 

Fig (11): Cross-section in the ganglion cell layer show neurological and axes clear (arrow) (H & E X100) 

 

The effect of chronic treatment with olive oil (3 ml / day) in the cerebral cortex area when the treatment of male 
albino rats with olive oil at dose (3 ml / day) for three weeks cerebral cortex show connective tissue, a thin 
membrane that surrounds the cortex, blood vessel clear and neurons are clear few in number, the neurons are clear 
and crowded and small and irregular, large pyramidal cells clear and obvious axons (Figs  7,8,.9,10, and11). 

Cross-section of (LM) in the cortex area of the brain male albino rats of the group treated with olive oil for 3 weeks 

DISCUSSION 

The olive oil isconsidered as a commonly used, especially in the Arab countries and the regions of the 
Mediterranean Sea.the olive oil contributes in the prevention of certain neurological disorders and improves 
cognitive performance (14-22). Olive oil has the ability to cross the blood brain barrier due to the presence of viable 
compounds such as antioxidants and unsaturated fats, such as polyphenols, oleic acid, linoleic acid and vitamin E 
which is soluble in fat (15,23-35). Research has shown that the high amount of fatty acids, monounsaturated in the 
intake of foods protects against age related cognitive decline and preserve the memory (16-25,36-42). 

Result from the current study showed that, the daily intake of olive oil caused an increase in E, DA and 5-HIAA 
contents in the cerebral cortex area after treatment, his is in compatible with the previous studies, suggesting that the 
olive oil rich in fatty acids such as omega-3 and omega-6, which enters in the composition of the nerve cell 
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membrane and help the nerve cell to perform its functions and working to improve memory and support of the 
central nervous system and increase the level of epinephrine, norepinephrine, dopamine, gamma-aminobutyric acid 
and serotonin 

It was found that virgin olive oil works as anti-depressant because it contains antioxidant phenolic by increasing 
content nervous dopamine and 5-hydroxyindoleacetic acid in cerebral cortex (11-26), which play a significant role 
in reduction of the depression (27,43-49). The olive oil stimulate the production of neurotransmitters in the cells that 
secrete  it such as acetylcholine, norepinephrine, dopamine, gamma-aminobutyric acid and serotonin, which has an 
important role in learning and memory (28,50-57). 

The study of the (29-30,58-64) shows that omega-3 works to stimulate the production and secretion of dopamine in 
the frontal cortex and hippocampus.  

Recent studies have shown that omega-3 acid plays an important role in organizing the work of the cells producing 
dopamine and serotonin (31,65-72). 

It found that olive oil works to increase the release and re-uptake the dopamine, epinephrine and norepinephrine (26) 
this corresponds to the current study that daily treatment with olive oil for 3 consecutive weeks led to a rise in the 
total content of epinephrine, norepinephrine, dopamine and GABA in a few different areas of the brain during the 
treatment period. 

From the previous studies found that olive oil contains a high content of antioxidants and monounsaturated fatty 
acids such as oleic acid and linoleic acid (32,79,73). These acids is working to increase the concentration of calcium 
free ions Ca + 2 by calcium  accumulate in the endoplasmic of granulocytes and production of inositol and 1, 4, 5-
triphosphate leading to the opening of calcium channels and the entry of calcium into neuron cells. The oleic and 
linoleic acids work on the phosphorylation of protein-tyrosine kinases, which lead to the production of some 
important enzymes such as tryptophan hydroxylase, carboxylic acid L aromaticamino acid decarboxylase, tyrosine 
hydroxylase,and dopamine β-hydroxylase which lead  in the formation of neurotransmitters monounsaturated  and 
stored monoamines in the vesicles which contain high amounts of energy. The linoleic acid increase the formation 
and release of neurotransmitters such as NE, E, DA and GABA and re-uptake (33). 

The study showed that the chronic oral administration of olive oil (3 ml / day) for three weeks led to a significant 
increase in neurotransmitter content. This is may be due to the effect of oleic acid and Linoleic acid which works to 
increase the formation, release and re-uptake of neurotransmitters. 

Diet that contains olive oil works to increase nerve conduction and protect nerve cells from oxidative stress, reduce 
the impact of free radicals and the effects of aging in the central nervous system (17-18).phenol compound found in 
olive oil,play an important role in protecting nerve membranes and the safety blood brain barrier, Previous studies 
had shown that eating foods contain polyphenols work to improve cognition in learning difficulties associated with 
aging memory, lower incidence of Alzheimer's disease by reducing oxidative damage in the brain and increase the 
concentration of E and NE (34). 

Studies have shown that the polyphenols, vitamin E and unsaturated fats have antioxidant significant effects in some 
brain cells, especially the hippocampus cells (35). It was found that the use of olive oil frequently works as a 
stimulant for the mind through reduced cell death in the hippocampus (36). 

Results of current histological study showthat  the tissue of the cerebral cortex area is not affected by a daily 
treatment with olive oil at a dose (3ml / day) for three weeks succession may be due to the presence of omega acid 3, 
which has an important role in maintaining the nervous tissue (13). 

The results of the  (37) study shows an increase in the activity of antioxidant enzymes in rats exposed to 
reoxygenation hypoxia and treated with olive oil  while retaining neurons form compared to non-treated rat with 
olive oil 
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Studies by the electron microscope shown that the lack of omega-3 intake in the early stages of growth led to a 
significant decrease in the number of dopamine vesicles in pre-synaptic cells (38-39). 

As well as lower level of docosahexaenoic acid (DHA acid) leads to changes in the size of nerve cells that affect 
learning, memory, auditory responses, olfactory and changes in the growth of nervous system in the  cerebral cortex 
region and the emergence of aggressive behavior in rats deprived of foods containing omega-3 fatty acids for 15 
weeks after weaning (29).current study find that olive oil maintained the integrity of the tissue of the cerebral cortex 
area throughout the treatment period 

CONCLUSION AND RECOMMENDATIONS 

olive oil have biological properties including several antioxidant compounds,oleic acid and. , vitamins E ,A and K, 
important minerals (including iron, calcium, magnesium and potassium) and amino acids.therefore an important role 
in improving the development and  functaion of the brain, protect the nervous cells, maintain memory, prevention of 
Alzheimer's disease and anti-depressants. It is recommended to use it use a day regularly with meals 
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