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ABSTRACT 

BACKGROUND AND OBJECTIVE: Cerebral ischemia is a common cause of mortality, which can be 

described as a focal brain defect secondary to trauma. This study aimed to determine the relationship between 

consumption of Cucurbita moschata seed oil and stroke volume, as well as the neurological disorders in a 

cerebrovascular model of rats. 

METHODS: In this empirical study, 28 mature male Wistar rats weighing between 250 and 350 gr were 

divided into four groups. The control group was gavaged with distilled water, and the other three groups 

received 0.25, 0.50, and 0.75 ml/kg Cucurbita moschata seed oil orally for 30 days. At the end of the thirty-

day period, the animals underwent middle cerebral artery occlusion in order to induce stroke. Twenty-four 

hours after reperfusion, lesion volume and neurological disorders were evaluated. 

FINDINGS: It was found that 0.50 and 0.75 ml/kg doses of Cucurbita moschata seed oil reduced 

neurological disorders (p<0.021 and p<0.000, respectively). In addition, stroke volume decreased in the 

cortical area at doses 0.50 (55.02±7.6) and 0.75 (30.05±9.06) ml/kg, as compared to the control group 

(133.02±9.11; p<0.000 and p<0.000). 

CONCLUSION: Consumption of Cucurbita moschata seed oil can reduce symptoms of ischemic stroke. 
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Introduction 
Cerebrovascular accident (CVA) is one of the 

main causes of mortality (1), and its annual treatment 

cost is estimated at 70 billion dollars in the United 

States (2). Moreover, 20-60% of survivors present with 

long-term neurophysiological symptoms such as 

mental retardation, paralysis, and behavioral disorders 

(3). There are various risk factors for CVA including 

age, gender, hypercholesterolemia, smoking, 

alcoholism, past history of cardiovascular diseases 

(especially atrial fibrillation), diabetes mellitus, and 

taking oral contraceptives or some particular 

therapeutics (4). Approximately 70-80% of deaths 

caused by CVA are secondary to ischemic brain lesions 

(5). Despite technological advancements and the 

importance of CVA, an effective clinical treatment for 

this disease has not been achieved yet. Therefore, use 

of neuroprotective agents for protecting the body 

against CVA has attracted considerable attention. 

Cerebral ischemia occurs with sudden neurological 

damage caused by interruption of blood flow to the 

brain (6). Oxidative stress has a major role in the 

pathogenesis of neurodegenerative diseases such as 

Alzheimer’s, Parkinson, trauma, and CVA (7). 

Oxidative stress is the imbalance between the reactions 

producing free radicals and the processes neutralizing 

them. Free radicals are generally energetic, short-lived, 

and highly reactive molecules (8). Reactive oxygen 

species are highly active compounds causing oxidative 

damage to living tissues by rampaging some 

macromolecules such as lipids, carbohydrates, and 

nucleic acids. Oxidative stress is known as one of the 

molecular and cellular tissue degenerating mechanisms 

in a wide range of human diseases (9). Herbal drugs 

have been administered for treating diseases since the 

ancient times (10). Cucurbita moschata, a species from 

the Cucurbitaceae family, is a monoecious herbaceous 

vine with tendrils, yellow flowers, and berry-like fruits 

(11). Cucurbita moschata seed oil is dark green due to 

abundance of chlorophyll and carotenoids. In addition, 

this oil is enriched with oleic acid, essential fatty acid 

of linoleic acid, delta-7-sterol, and gamma-tocopherol 

that has antioxidant properties. This oil has a strong 

scent and high foaming ability, which makes it 

unsuitable for frying and that is why it is mostly used 

for salad dressing (12). Basaran et al. reported that the 

fatty acid composition of Cucurbita moschata seed oil 

is as follows: linoleic acid (42.6%), oleic acid (32.6%), 

palmitic acid (15.1%), and stearic acid (6.5%). Overall, 

75% of this oil includes unsaturated fatty acids (13). 

Cucurbita moschata has been used for disease 

treatment, and various health benefits have been 

accounted for this plant, e.g., destroying worms and 

gastrointestinal parasites, lowering cholesterol, 

resolving nephritis, cystitis, urethritis, and prostatitis, 

as well as preventing benign prostatic hyperplasia (14). 

In addition, these seeds have been considered as 

important therapeutic agents in the past few decades.   

Previous studies showed that high percentage of 

phytosterols, omega-3 fatty acids, tocopherols, and 

oleic and linoleic acids, especially α-linoleic acid in 

Cucurbita moschata seed oil can effectively treat 

intestinal parasites, prostatic hypertrophy, gastritis, and 

atherosclerosis. It is also effective in lowering the level 

of low-density lipoprotein and common blood clots, 

preventing irregular cardiac contractions, and 

decreasing the risk of vesical calculus and 

nephrolithiasis (15). Given the existence of 

antioxidants and unsaturated fatty acids in this plant, 

this study aimed to determine the relationship between 

consumption of Cucurbita moschata seed oil and CVA 

in rats.  

 

 

Methods 

This empirical study was performed on 28 mature 

male Wistar rats weighing 250-350 gr that were bought 

from Pasteur Institute of Iran. The rats were kept in 

cyclic lighting (12 hours dark and 12 hours light) at 

22°C, and were fed with standard rat food. Cucurbita 

moschata seeds were bought from a reliable apothecary 

shop, and then their oil was extracted by Iran Cold 

Pressing Company of Tehran using a cold-pressed oil 

extraction machine. The oil was kept in a sealed 

container at 10-15°C, and away from direct sunlight. 

The rats were randomly divided into four groups of 

seven as follows: one control group receiving distilled 

water by gavage and three empirical groups receiving 

0.25, 0.5, and 0.75 ml/kg doses of Cucurbita moschata 

seed oil orally on a daily basis for 30 days. The doses 

were chosen according to the previous studies (16). 

Two hours after the last Cucurbita moschata seed oil 

consumption, the middle cerebral artery was blocked in 

order to evaluate stroke volume and the neurological 

disorders. In order to generate a CVA model (the 

occlusion of middle cerebral artery), the rats were 

anesthetized with 400 mg/kg of chloral hydrate 

(Merck, Germany) after weighing. Middle cerebral 

artery occlusion was performed based on Longa et al. 

instructions (17). Under microsurgery, a 0-3 nylon 
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suture was entered into the external carotid artery and 

penetrated into the anterior cerebral artery by passing 

through the internal carotid artery, while the 

pterygopalatine vein was obstructed. When a contact 

between the suture and anterior cerebral artery was 

made, blood flow was blocked from each side toward 

the middle cerebral artery. Obstruction was determined 

by entering about 20 mm of the suture into the external 

carotid artery and sensing resistance in advancing the 

suture any further. After 60 minutes of ischemia, blood 

flow was released again. The magnitude of the lesion 

was measured as follows: 24 hours after induction of 

ischemia, the animals were deeply anesthetized and 

then killed by 800 mg/kg of chloral hydrate. The brains 

were immediately removed and kept at 4°C for five 

minutes in cold normal saline. The brains, which were 

put into a brain matrix, were coronally cut into seven 2 

mm pieces. The brains were incubated for 15 minutes 

in a 2% solution of 2,3,5-triphenyltetrazolium chloride 

(Merck, Germany) at 37°C. Some pictures were taken 

from the pieces using a digital camera.  

The lesion size (those areas that did not change 

colour) in each piece was measured by Image Tools 

software. The calculated values were multiplied by 2 

mm thickness, and then the values of the seven pieces 

were added (18). The neurological examinations were 

done after 24 hours of reperfusion. Special care was 

provided from the initiation of the occlusion until 

killing the animals. The neurological findings were 

divided into five categories as follows: zero: no 

neurological complications; one: (complete failure at 

the end of the front paws) a mild focal neurologic 

deficit, two: (turning to left) medium focal neurologic 

deficit; three: (falling to the left side) severe focal; 

four: not able to walk spontaneously with a low level 

of consciousness; and five: died after 24 hours of 

surgery with a big part of their brain damaged after 

staining and their death was exclusively the result of 

cerebral ischemia (19). ANOVA and Mann-Whitney 

tests were performed to analyze the data using SPSS, 

version 16 and p<0.05 was considered statistically 

significant. 

 

 

Results 

The rats were fed 0.5 and 0.75 ml/kg doses of 

Cucurbita moschata seed oil for 30 days, which 

reduced stroke volume in the right brain hemisphere of 

the rats undergoing middle cerebral artery occlusion 

surgery. The total stroke volume in the groups 

receiving 0.5 and 0.75 ml/kg doses had a significant 

difference with the control group, and the total 

percentage of infarction in the control group did not 

show any significant differences with the group 

receiving 0.25 ml/kg dose. The total stroke volume in 

the cortical area showed a significant difference 

between the groups receiving 0.5 and 0.75 ml/kg doses 

of Cucurbita moschata seed oil and the control group 

(p<0.05). However, the stroke volume in the cortical 

area of 0.25 ml/kg dose group was not significantly 

different from the control group (fig 1&2).  

The effects of Cucurbita moschata seed oil on 

neurological disorders: the median score of 

neurological disorders decreased significantly using 

Cucurbita moschata seed oil. This reduction was 

significant in the groups receiving 0.5 and 0.75 ml/kg 

doses of Cucurbita moschata seed oil, as compared to 

the control group. The median score of neurological 

disorders in various groups is shown in table 1.   

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The effect of Cucurbita moschata seed oil 

on stroke volume 

(the data are demonstrated in the form of the mean±standard 

deviation of the seven rats *p<0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The brain pieces stained with 2, 3, 5-

triphenyltetrazolium chloride in the studied groups 

(colorless areas are observed in the control and 0.25 

ml/kg dose groups)   
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Table 1. Distribution of neurological scores in the 

experimental groups 

 

groups
Number

Median
0 1 2 3 4 5

Control 0 0 1 1 2 3 4

0.25 dose 1 0 2 0 3 1 4

0.5 dose 2 0 3 1 1 0 2

0.75 dose 2 0 4 0 1 0 2

 

Discussion 

The findings of this study showed a significant 

decrease in the development of cerebral lesions and 

neurological disorders in the groups receiving 0.5 and 

0.75 ml/kg doses of Cucurbita moschata seed oil. 

Following the reduction or interruption of blood supply 

to the brain, the nerve cells within the blood flow 

blockage area were destroyed in the first few minutes 

after cerebral ischemia, which led to primary lesions. 

Although the nerve cells located in the margins of the 

blood flow blockage area (penumbra area) were alive, 

they did not have natural functionality and were 

gradually destroyed and caused secondary damage 

after cerebral ischemia. The nerve cells within the 

penumbra can be retrieved using natural medications 

and antioxidants (20).  

It seems that Cucurbita moschata seed oil can 

diminish the extent of lesion caused by cerebral 

ischemia through antioxidant effects. In the present 

study, administration of Cucurbita moschata seed oil at 

the time of cerebral ischemia lowered the amount of 

motor neuron disorders on a large scale. Based on the 

recent studies, an increase in the amount of generated 

free radicals have an important role in causing motor 

neuron disorders following cerebral ischemia due to 

cell damage (21). Reduction in the level of activity of 

antioxidant enzymes during cerebral ischemia, and 

increase in production of free radicals and oxidants 

activate various harmful signaling paths such as 

increasing damage and programmed cellular death 

(21). In addition, it is reported that inflammatory 

reactions have an important role in development of 

infarction volume and the resulting neurological 

disorders (22). Due to the antioxidant properties of the 

compounds of this vplant, Cucurbita moschata seed oil 

decreases the volume of lesion and neurological 

disorders secondary to ischemia. Researchers have 

been able to reduce the amount of free radicals before 

the occurrence of cerebral ischemia. The results of this 

study are not in agreement with those of Howida et al., 

which demonstrated that the compounds of Cucurbita 

moschata could prevent hepatotoxicity secondary to 

alcoholism and oxidative stress (23).  

A study evaluated the preventive effects of 

Cucurbita moschata on cyclooxygenase I and 

cyclooxygenase II enzymes and lipid peroxidation on 

the growth of the cancer cells of human colon, breast, 

lung, and central nervous system, and compared these 

effects with those of ibuprofen, naproxen and vivax 

(commercial anti-inflammatory drugs). It was 

concluded that Cucurbita moschata has inhibitory 

activities (24).   

Cardosoa et al. suggested that vitamin E and 

phenolic compounds in Cucurbita moschata could be 

effective in the process of wound healing. 

Polyunsaturated fatty acids are pro-primers of lots of 

lipoic compounds that have an important role in 

flammatory reactions, which can be found abundantly 

in Cucurbita moschata (25). Oliveira et al. found that 

Cucurbita moschata could cure lasting inflammatory 

skin lesions similar to dexamethasone, which was the 

first chronic and acute anti-inflammatory treatment 

report of Cucurbita moschata that can be attributed to 

omega-6 and omega-9 in Cucurbita moschata (26).        

In this study, Cucurbita moschata seed oil reduced 

the damage resulting from cerebral ischemia in the rats. 

This result is in agreement with the findings of a study 

by Rashid Khan, which showed that Cucurbita 

moschata could significantly keep brain tissues from 

damages caused by carbon tetrachloride through 

reactivating antioxidant enzymes. Moreover, it was 

suggested that Cucurbita moschata could improve lipid 

peroxidation activities. This neuroprotective effect may 

be due to antioxidant activities in this plant (27). 

Our findings are quite in line with the results of 

Jawaid et al., who found that Cucurbita moschata seed 

oil could lower the risk for dementia resulting from the 

inhibition of acetylcholinesterase, inflammation, and 

the antioxidant effects of this plant on the brain (28). 

These findings are in agreement with those of the 

present study.Considering the great amount of fatty 

acids, vitamins, and phenolic compounds in Cucurbita 

moschata seed, as well as the results of this study and 

the previous ones, it can be concluded that antioxidants 

in Cucurbita moschata seed oil can reduce the damages 

caused by ischemia and motor neuron disorders. Based 

on our findings, administration of Cucurbita moschata 

oil can decrease cellular death and consequently, 

reduce stroke volume and neurological disorders in rats 
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at risk of ischemia and reperfusion. In summary, 

Cucurbita moschata seed oil can be applied for 

decreasing the risk of cerebral ischemia.  
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