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ABSTRACT  
The use of plant essential oils on the rise among the world's population and although it is only natural materials that these materials many serious side effects 
that can be subjected to severe consumer risk. Foeniculum vulgare (Fennel) essential oils is one of the commonly used.In this research the level of some 
neurotransmitters were evaluated Norepinephrine (NE), Dopamine (DA) and Gamma-aminobutyric acid (GABA) to study the effect of Foeniculum vulgare 
(Fennel) essential oil in various brain regions (cerebellum, striatum, cerebral cortex, hypothalamus, brainsteam and hippocampus) of male albino rats. From our 
results, we can say that the  daily treatment of fennel seeds oil (30 mg / kg b.w) led to a decrease the total content of neurotransmitters studied (NE , DA and 
GABA) in the brain regions at most of the different times of the study, and this probably due to activation the release of neurotransmitters within the brain cells 
as a result of the impact of substance Anethole direct activated calcium channels, resulting in a lower total content neurotransmitters within the brain cells at 
different times of the study. histological study shows occurrence of histopathological changes represented in deformation in some nerve cells and the 
appearance of the vacuoles after treatment of fennel oil. 
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INTRODUCTION 

 
Foeniculum vulgare Mill. (Apiaceae family) commonly known as fennel is plants generally used in most of 

the Arab world, especially Saudi Arabia due to its multiple benefits. It used in food and medical aspects of the 
pharmaceutical industry, cosmetics, environmental and agricultural aspects due its volatile and nonvolatile 
compounds [1]. Fennel essential oil possessed carminative, digestive, lactogogue and diuretic and in treating 
respiratory and gastrointestinal disorders [2]. Its seeds are used as flavourings in baked goods, meat and fish 
dishes, ice cream, alcoholic beverages and herb mixtures. Phenols, phenolic glycosides and volatile aroma 
compounds such as anethole, estragole and fenchone have been reported as the major phytoconstituents of this 
species [3]. 

Fennel seeds essential oil is a strong influence in the liver protection against acute liver toxicity induced by 
carbon tetrachloride material carbon tetrachloride which (CCl4) in rats that eat the essential oil of fennel oral 
reduces the level of enzymes aspartate aminotransferase , alanine aminotransferase and alkaline phosphatase  
and bilirubin in the blood plasma compared to the control group and that the essential oil of fennel components 
(d-limonene and β-myrcene) may play a major role in protecting the liver from poisoning carbon 
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tetrachloride[4]. Fennel have protective effect on the mucous membranes of the intestinal against ethanol by 
reducing lipid peroxidation and increase antioxidant activity [5].  

Fennel oil was known as excellent source of nature antioxidant and contributed to the daily antioxidant diet 
[6]. 

It also has antiseziures effect and causes sedation and impairment of motor functions by injection 
Pentylentrazol (1mg/ Kg) intraperitoneal of male rats. Also the result of the study shows that the oil has greater 
anti-seizure effect compared to the extract. [7]. Previous studies have shown that the use of methanol extract of 
fennel seeds for eight consecutive days improves memory loss that cause by scopolamine [8].  The aim of this 
study was to exam the effects of Fennel seeds essential oil on some neurotransmitter contents in different brain 
regions and the structure of the celebellar cortex region in the brain of male albino rats. 

  
MATERIALS AND METHODS 

 
Materials: 
Fennel essential oil: 

Was obtained from local markets in Saudi Arabia(Jeddah) and was given orally to the test animals at a dose 
(30 mg / kg b.w) [9], so that each 1 ml contains a specific dose depending on the weight of the animal.  

 
Animals: 

Experiments of this research was conducted on a group of (36 rat) of young male albino rats of the strain 
rattus norvegicus of order: rodentia, class: Mammalia old [4-6] weeks and weighing from (90-110 gm) were 
obtained from the animal house animal house of king Fahd of medical researchers located at King Abdulaziz 
University in Jeddah, has been testing them in the laboratories of Faculty of Science for Girls, King Abdul Aziz 
University in Jeddah where it was put in cages, under standard environmental conditions of light, humidity and 
temperature (° 25- ° 22 m) and 12 hours of darkness 12 hours light with food and water availability in a private 
room with good lighting and ventilation. 
 
Methods: 
Experimental design: 

The animals that used in the experiment were divided into three groups. The first group consists of six rats 
where be given normal saline and decapitated at the beginning of the experiment as a control. The second group 
consist of twenty-four normal rats orally treated with fennel seeds essential oil (30 mg/ kg b.w) daily for four 
consecutive weeks, and six rats were decapitated each week for the duration of the experiment for 
neurochemical analysis. Third group consist of six rats treated with fennel seeds essential oil (30 mg/kg b.w) for 
histological study. 

 
Physiological studies: 

It was slaughtered rats suddenly at different times of the experiment and then taken the brain with caution 
and cut longitudinally into two halves on a glass cooler palette and then separating each of them to six regions 
depending on the mode of Glowinski and Iversen, [10] and these regions are: cerebellum, striatum, cereberal 
cortex, hypothalamus, brain stem. The different regions of the brain were wiped dry with a filter paper and put 
in plastic chips numbered weighted then placed in aluminum foil and kept at a temperature of - 30˚m until 
making physiological measurements.NE, DA and GABA were extracted and estimated according to the method 
of Chang [11] modified by Ciarlone (12). GABA was estimated according to the method of Sutton and 
Simmodes [13]. The fluorescence was measured in Jenway 6200 fluorometer for physiological study and two 
rats was decapitated from third group after 2 and 4 weeks for histological study. 

 
Histological Studies (Light Microscopic Study): 

Rats were slaughtered after two and four weeks of treatment for the study of histological changes caused by 
the materials used in the study in the cerebellum region were taken head and dissect the skull very carefully to 
get the cerebellum and then wash with a physiological solution to remove blood and suspended impurities. Part 
of the cerebellum was cut and fixed in Bouin solution for passage 24 hours and then wash it off after that  with 
alcohol 70% to remove the yellow colour. It was prepared and textile sectors of the cerebellum standard way to 
remove water from the samples dehydration progressive series of ethyl alcohol 70% ,80% ,90% ,96% ,100%  
then cleaning in xylol and embedding samples in paraffin wax then cut by microtome into sectors with 5 μm 
thickness were loading onto a glass slide and staining with Haematoxylin & Eosin (H & E) and covered with 
canada balsam [14]. Then examined sectors by light microscope and photographed in microscopes unit at the 
King Fahd Medical Research Center. 

 
 



142                                                       A. E.  Bawazir and L. E. Bokhary, 2016 
Advances in Environmental Biology, 10(8) August 2016, Pages: 140-147 

 

Statistical Analysis:  
The data presented as mean ± S.E (6 rats). Statistical analyses were assessed using the Student’s t-test 

between control and treated animals [15]. 
 

Results: 
Physiological Study:  

That chronic oral treatment with fennel seeds essential oil at dose (30 mg / kg b.w) did not cause significant 
change in NE content in all brain regions studied after the first week of treatment, while that  significantly 
decrease in NE content in the regions of cerebellum and striatum after second and third week and  in each of the 
cerebellum, striatum and hypothalamus after the fourth week of treatment. The highest significant decrease in 
the striatum (-10.86%) after second week, and in the cerebellum region (-18.42%, -19.70%) after the third and 
the fourth week of treatment, respectively. table (1) and Fig.(1) 

Given the table (2) and Fig.(2) it is clear that male rats treated daily for four weeks with fennel oil (30 mg / 
kg b.w.) for four weeks significantly increased DA content in the cerebellum after the first week until the end of 
the treatment, while the results showed a decrease significantly in both the striatum , brainstem and 
hippocampus after the second week of treatment, and  in all brain regions studied, except the cerebellum after 
the third and fourth week of treatment, and recorded results higher significant increase in DA content in the 
cerebellum (48.30%, 59.97%, 33.78%, 27.20%), respectively, throughout the treatment period and the highest 
significant decrease in brainstem  (-11.12%) after the second week and in the cerebral cortex after the third and 
fourth week of treatment ( -21.14% - 54.72%), respectively. 

The Table (3) Fig. (3) showed that the chronic oral treatment of fennel seeds oil, (30 mg / kg b.w) for four 
weeks led to a significant increase in the brainstem after the first week of treatment and the occurrence of a 
significant decrease in the cerebellum and hippocampus after the first week of treatment, and  in all brain 
regions studied, except the brainstem after the second week and in all brain regions after the third and fourth 
week. The  highest significant increase was in the brainstem region (11.27%) after the first week and the highest 
significant decrease in the cerebellum (-25.82%) after the first week and in the hippocampus (- 41.43%) after the 
second week and the cerebellum (-33.20%, -46..82%) after the third and fourth week in a row. 

 
Table 1: Effect of chronic oral administration of essential of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on noreoineohrine (NE) 

content in the different brain of male albino rat. 
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Fig. 1: Effect of chronic oral administration of essential oil of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on noreoineohrine (NE) 

content in the different brain areas of male albino rat (mean±S.E.). 
 
Table 2: Effect of chronic oral administration of essential oil of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on dopamine (DA) 

content in the different brain areas of male albino rat. 

 
 

 
Fig. 2: Effect of chronic oral administration of essential oil of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on dopamine (DA) content 

in the different brain areas of male albino rat (mean±S.E.). 
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Table 3: Effect of chronic oral administration of essential oil of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on gama-aminobutvric 

acid (GABA) content in the different brain areas of male albino rat. 

 

                
 

Fig. 3: Effect of chronic oral administration of essential oil of Foeniculum Vulgare Mill. Seeds (30 mg/kg b.wt.) on gama-aminobutvric acid 
(GABA) content in the different brain areas of male albino rat (mean±S.E.). 

 
Histological Study:  

The (Fig. 4, Section 1) showed the microscopical structure of cerebellar formation in control group. 
cerebellum consists of two main regions the gray matter (GM) (the cerebellar cortex) which is outside and the 
internal white matter (WM) (the pulp) that made up of a wide range of fibers. 

The cerebellar cortex was formed of three layers: molecular layer (M)to outside, Purkinje cell layer (P) in 
the middle and inner granular layer (G) (Fig. 4, Section 2).  

Histological examination of the sectors in cerebellum region showed that daily oral administration of fennel 
oil (30 mg / kg b.w) for two weeks caused deformation in some Purkinje cells also disintegration in some cells 
(Fig. 4, Section3). Also appeared as shown in the form of (Fig. 4, Section4) disappearance of Purkinje cells and 
the lack of internal granule layer thickness and pear shape for some Purkinje cells also disappeared. The nucleus 
and the cytoplasm of some cells appears decomposed with the emergence of vacuoles in the pulp region. 
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Fig. 4: Photomicrographs of histological sections of cerebellar cortex in the brain of male albino rat. 

 Section 1and 2, in the control group showing the normal structure of the cerebellar tissue : gray matter 
(GM) , white matter (WM), Molecular layer (M), Purkinje layer (P), Granular layer (G), cerebellar glomeruli (*) 
; Section 3, fennel essential oil treated for two weeks showing showed deformation of cells in Purkinje layer          
(        ) ; Section 4, fennel essential oil treated for four weeks. H&E (40,1000). 
 
 
Discussion: 

From the current results of the study ,the daily oral treatment of fennel seeds oil at dose (30 mg / kg b.w) for 
four consecutive weeks  led to a decrease  the total content of neurotransmitters studied (NE and DA and 
GABA) in the brain region at  most of the different times of the study, and this is probably due to activation 
release neurotransmitters within the brain cells as a result of the impact of substance anethole which direct 
activated calcium channels, resulting in a lower total content neurotransmitters inside the brain cells at different 
times of the study [16]. 

Anethole is a compounds found in essential oils such as anise and fennel. Previous studies showed that the 
fennel oil containing Anethole cause excitation of nerve cells through the effect of Anethole on the functions of 
calcium and potassium channels, depending on the dose and the entry of calcium ions across the electrical 
calcium channel voltage -gated Ca2 + channels and activates the sensitivity of the different types of calcium, 
potassium channels and this affects the flexibility of synapses[17]. 

Former studies have shown that fennel oil effective effect similar to the effect of benzodiazepine in the 
alleviation of psychological and physical symptoms associated with anxiety at low doses where he works to 
improve the efficiency of GABA-A / benzodiazepine receptors performance. And when used in a dose (400 mg 
/ kg bw) it working to reduce the locomotor activity associated with the anxiety. The oil compounds such as 
estrogen compounds, (+) - limonene, linalool, pinene and eugenol show activity relieve anxiety [18,19,20]. 
Fennel oil have sedative effect on the central nervous system when used in low doses [21] while at high doses 
have Epileptogenic properties where absorbs quickly and cause neurotoxicity [22]. Skalli and Bencheikh, 
xplained that fennel oil at very high doses can lead to convulsions and neurological and should be avoided by 
patients with epilepsy. The major bioactive compounds Fenchone may lead to convulsions and loss of 
balance[23]. 

Observed during the histological examination of the sectors in the cerebellum region that daily treatment 
with fennel seeds oil (30 mg / kg b.w) led to the deformation and disintegration in some Purkinje cells and this 
may be due to the effect of Fenchone material and this is probably in line with what previous studies have 
illustrated that when treatment oil, fennel seeds and rosemary oil separately observed to have a dampening effect 
on the cellular respiration with a gradual loss of sodium and potassium ions which leads to a high increase in the 
excitability of nerve cells and the affected nerve endings and thus the emergence of pathological changes in the 
cerebral cortex area. 
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Conclusions: 
This study showed that the chronic oral treatment of fennel essential oil (30 mg/kg b.w.) for four 

consecutive weeks caused a significant decrease in neurotransmitters content in all brain regions studied. This 
may be to the presence of Anethole that works on direct activation of calcium channels and thus activate the 
release of neurotransmitters. The current study recommends careful of the wrong use of fennel oil for kids to 
possible exposure to the occurrence of convulsions. conduct extensive studies are needed on the impact of the 
use of fennel oil at low doses. 
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