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ABSTRACT 

Background: Obesity, a sort of dietary imbalance, is one of the most frequently encountered medical 
problems associated with many complications as hypertension, hyperlipidemia, and seems to make 
morphological alterations of kidney too. Pumpkin seeds oil (PSO) is rich in unsaturated fatty acids, 
antioxidants and fibers. Objective: Evaluation of the efficiency of using PSO on regulation of arterial blood 
pressure, cardiac and renal health in high fat diet (HFD)-treated rats. Materials and methods: Thirty adult 
male albino rats were divided into three equal groups: Group I (control group), Group II (HFD-treated 
group), Group III (HFD & PSO 100 mg/kg-treated group). At the end of the experiment body weight, mean 
arterial blood pressure (MABP) and electrocardiogram (ECG) were determined for all groups. These were 
beside measuring serum levels of lipid profile (TC, TG, LDL and HDL), urea, creatinine, nitric oxide (NO), 
malondialdehyde (MDA), reduced glutathion (GSH), interleukin-6 (IL-6), tumor necrosis factor alpha (TNF-
α) and vascular cell adhesion molecule 1 (VCAM1). The effect of different doses of PSO (75-1200 ?g/ml) on 
norepinephrin-induced contractions of isolated rabbit aortic spiral strips was recorded also. Kidney samples 
were taken and processed for light and electron microscopic examination too.  Results: PSO significantly 
decreased body weight, blood pressure, heart rate and kidney function tests in HFD rats. Serum cholesterol, 
triglycerides and LDL significantly decreased, while HDL significantly increased. Furthermore, PSO 
suppressed the increase in MDA, IL-6, TNF-α and VCAM1 levels and elevated GSH level significantly. 
Histological examination revealed that PSO improved the kidney structure as it decreased the extent of renal 
tissue damage and interstitial fibrosis in HFD rats. Also it decreased the norepinephrin-induced contraction in 
aortic strip of rabbit. Conclusion: PSO possessed anti-atherogenic action by its ameliorative effect on the 
lipid profile, kidney functions, inflammatory markers, kidney structures and its effect on aortic strip. Thus, 
Pumpkin may be a novel strategy for prevention and treatment of atherosclerosis and hypertension. 

Key words: Pumpkin, High fat diet, Isolated Aortic Spiral Strips, Arterial blood pressure, kidney. 

 
INTRODUCTION 

     There was  an evidence suggesting that 
obesity increases the risk of chronic 
kidney diseases (CKD) by four folds and 
accounts for 25% of all chronic renal 
failure patients (Reddy and Natarajan, 
2015). Hyperlipidemia induces changes in 
renal lipid metabolism due to an imba-

lance between lipogenesis and lipolysis in 
the kidneys, and subsequent renal lipid 
accumulation and renal injury (Kume et 
al., 2008). The glomerular and tubuloin-
terstitial lesions associated with chronic 
glomerulopathy (Pinhal et al., 2013), 
nephrotic syndrome (Kim and Vaziri, 
2009), chronic renal failure (Kim et al., 
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2009), diabetic nephropathy, obesity-
associated renal disease and aging 
nephrosclerosis (Ishigaki et al., 2007). 
Excess body weight gain may raise blood 
pressure which increases renal blood flow 
and increases the glomerular size 
(Decl`eves and Sharma, 2015).  

    Essential fatty acids (EFAs) have been 
considered as functional food and 
nutraceuticals. A lot of research studies 
have documented their significant roles in 
many biochemical pathways resulting in 
cardioprotective effect because of their 
considerable antiatherogenic, antithrom-
botic, anti-inflammatory, antiarrhytmic, 
hypolipidemic effects. Beside complex 
influence on concentrations of lipopro-
teins, fluidity of biological membranes, 
function of membraned enzymes and 
receptors, modulation of eicosanoids 
production, blood pressure regulation, and 
finally, on the metabolism of minerals 
(Mi?urcov? et al., 2011 and Mobraten et 
al., 2013). 

     Pumpkin plant of the Cucurbitaceae 
family is a native of Asia.  However, it is 
now grown extensively in many of 
temperate and warm climates of the world 
(Al-Okabi et al., 2014). It has been 
considered as beneficial to health because 
it contains various biologically active 
components such as polysaccharides, 
para-aminobenzoic acid, fixed oils, 
sterols, proteins and peptides (Abuelgassim 
and Al-showayman, 2012). Pumpkin seed 
oil (PSO) is rich in many antioxidants and 
beneficial nutritional supplements such as 
essential fatty acid-omega 6, omega 9, 
vitamin A and vitamin E, carotenoids, 
tocopherols, phytoestrogens, phytosterols, 
polyphenols and selenium (Al-Okabi et 
al., 2014).   

     The aim of this study was to explore 
the possible ameliorative role of PSO on 
some of the cardiovascular system and 
kidney aspects. 

MATERIAL AND METHODS 

Materials: 

● Commercial chow diet (balanced diet) 
containing 67% carbohydrates, 10% 
fat, and 23% protein as the energy 
sources (overall calories: 3.6 kcal/g), 
was purchased from Al-Gomhorya 
Company (Cairo, Egypt).  

● High fat diet (HFD) consisting of 88% 
of standard pellet animal diet, 10% 
natural fat and 2% cholesterol was 
prepared and used to induce 
hyperlipidemia (Xu et al., 2010 and 
Hussain et al., 2016). The HFD was 
composed of the following energy 
sources: 52% carbohydrates, 30% fat 
and 18% protein Overall calories 4.8 
kcal/g (Hussain et al., 2016).  

● Natural cold pressed pumpkin oil was 
purchased from Imtenan Company, 
(Cairo, Egypt).   

Experimental animals and design: 

   Thirty adult male albino rats (7-8-weeks 
old, weighing 130-150 g) were purchased 
from the Nile Pharmaceuticals Company 
(Cairo, Egypt). They were housed in 
laboratory standard cages (5 rats/ 25X 
30X30 cm cage), under specific pathogen-
free conditions in facilities maintained at 
21-24°C with a 40-60% relative humidity 
and normal light/dark cycle. All animals 
have free access to chow diet and water ad 
libitum, and were acclimated for one week 
prior to initiation of the experiment in the 
laboratory of Physiology, Faculty of 
Medicine AI Azhar University. All 
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procedures were approved by the Animal 
Care Committee. The Principles of 
laboratory animal care were followed, as 
well as specific national laws were 
applicable. 

The rats were divided into 3 equal 
groups:  

■ Group I: Rats were assigned to control 
group and given normal balanced chow 
and supplemented with saline using a 
gastric gavage tube for 8 weeks. 

■ Group II: Rats were given HFD for 8 
weeks (Xu et al., 2010 and Hussain et 
al., 2016). The rats also were supple-
mented with saline using a gastric 
gavage tube. 

■ Group III: Rats received HFD for 4 
weeks, and then received pumpkin seed 
oil orally in addition to the HFD at a 
daily dose of 100 mg/kg for further 4 
weeks (El-Mosallamy et al., 2012). 

■ To study the effect of PSO on isolated 
aortic spiral strips, six rabbits were 
used. PSO was applied at different 
doses ranging from 75 to 1200 ?g/ml to 
test its effects against norepinephrin-
induced contraction (Furchgott and 
Bhadarkom, 1984). 

      The body weight of each rat was 
measured and recorded weekly for all 
groups. To confirm hyperlipidemia, serum 
lipid profile was done by the end of the 4th 
week of HFD supplementation.  

      At the end of the experiment, after 
overnight fasting, rats were anesthetized 
in the morning, and blood samples were 
collected from retro-orbital venous plexus 
by capillary tubes under light pheno-
barbitone anesthesia. Blood samples were 
collected from retro-orbital venous plexus 

by capillary tubes. 0.2 ml of the blood was 
hemolyzed by addition of 1.8 ml H2O, and 
the hemolysate was used for assessment of 
GSH level. The rest of the blood was then 
centrifuged at 3000 rpm for 15 minute for 
serum collection. Serum was separated in 
aliquots in Eppendorf tubes and stored 
frozen at -80°C until analysis. Blood 
pressure and ECG were recorded. Both 
kidneys were removed and took 
specimens from it and processed for light 
and transmission electron microscopic 
(TEM) examination. 

I- Biochemical analysis: 

1. The total serum cholesterol and HDL 
were measured by quantitative enzy-
matic colorimetric determination of 
total and HDL cholesterol in serum 
using biomed diagnostic assay kits 
(MacLachlan et al., 2000). 

2. Serum triglycerides were measured by 
quantitative enzymatic colorimetric 
determination of triglycerides in serum 
using Cayman colorimetric assay kit 
(Cole et al., 1997) 

3. Serum LDL cholesterol was calculated 
from the values of total cholesterol 
(TC), HDL and triglycerides using 
Friedewald equation: LDL (mg/dl) = 
TC - HDL –(TG/5.0)2(Ahmadi  et al., 
2008). 

4. Serum nitric oxide (NO) was evaluated 
by nitrite reductase method using Total 
Nitric Oxide Kit (Beyotime, Haimen, 
China, S0023) (Cortas and Wakid, 
1990).  

5. Serum urea was measured according to 
modified Berthelot - Searcy method 
(Henry, 1991).  
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6. Serum creatinine activity was deter-
mined using the application of Jafe 
reaction (Wilson and Walkes, 2000). 

7. Serum malondialdehyde (MDA) was 
measured by using free-SH groups 
estimation method (Janero, 1990). 

8. Serum reduced glutathione (GSH) was 
measured by the protocol described 
previously by, using glutathione per-
oxidase assay kit (Cayman Chemical, 
Ann Arbor, MI, USA) according to the 
manufacturer's instruction. (Ceballos-
Picot et al., 1992).   

9. Serum tumor necrosis factor alpha 
(TNF-α) level was measured by 
commercial ELISA kits (Ray Bio® 
Rat, Ray Biotech, Norcross, GA, USA) 
according to manufacturer's protocol. 
The level of sensitivity of the kit was 
less than 25 pg TNF-α/ml (Engelmann 
et al., 1990).  

10. Serum interleukin-6 (IL-6) level was 
measured by commercial ELISA kits 
(Ray Bio® Rat, Ray Biotech, Norcross, 
GA, USA) according to manufacturer's 
protocol. The level of sensitivity of the 
kit was less than 30 pg IL-6/ml 
(Ferrari et al., 2003). 

11. Vascular cell adhesion molecule1 
(VCAM1) was determined by commer-
cially available ELISA and standards 
(R&D System Europe Ltd). The level 
of sensitivity of the kit was less than 
3.9 ng/ml (Pigott et al., 1992). 

II- Pharmacological study: 

1. Effect of PSO on arterial blood 
pressure (Ordodi et al., 2005) and 
Parasuraman et al. (2010): The 
effect of PSO 100mg/kg-orally on 
arterial blood pressure of pentobarbi-

tone anesthetized rats was studied 
using Lab power Chart. Comparison 
study between groups was also done.  

2. Effect of PSO on heart rate by 
Electrocardiogram (ECG): ECG was 
recorded by an electrocardiograph 
(Cardiopen 531) Philips, using lead II. 
The effect of pumpkin seed oil (100 
mg/kg-orally) on heart rate of 
pentobarbitone anesthetized rats was 
studied. Comparison study between 
groups was also done.  

3. Effect of PSO (75 - 1200 ?g/ml) on 
isolated rabbit aortic spiral strips: 
(Furchgott and Bhadarkom, 1984): 
The effect of different doses of PSO 
dissolved in dimethylsulfoxide 
(DMSO)], on nor-epinephrine-induced 
contractions was tested after 30 
minutes incubation. 

III- Histopathological Studies: 

1. Light microscopic examination: We 
rapidly immersed the kidney speci-
mens in neutral buffered formalin for 
36 hours, and dehydrated in ascending 
grades of ethyl alcohol. The specimens 
were then cleared in benzene followed 
by impregnation and finally embedded 
in paraffin wax. The blocks were 
sectioned by a rotatory microtome at 5 
microns (um) thickness. Sections were 
mounted, stained with Hematoxylin 
and Eosin (H&E) for studying the 
general structure, Masson’s trichrome 
stain for staining the collagen fibers, 
orcein  stain for staining the elastic 
fibers (Drury and Wallington, 1980), 
and  Periodic Acid-Schiff reaction 
(PAS) for  demonstration of glycogen 
(Bancroft and Stevens, 1996). 
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2. Electron microscopic Examination 
(TEM): 1mm³ kidney specimens were 
immediately fixed in 5% 
glutaraldehyde in 0.1M sodium 
cacodylate buffer, at 0-4 C° and pH 
7.3. The specimens were washed for 
1.5 hour with 3 changes of the same 
buffer. Post fixation was carried out in 
1% osmium tetraoxide in the same 
cacodylate buffer for 2 hours at 0-4oC 
(Robinson et al., 1987). This was 
followed by washing in the same 
buffer, and dehydration in ascending 
grades of ethanol up to absolute 
alcohol. The specimens were cleared 
with propylene oxide, impregnated in 
epoxy resin, finally embedded in pure 
resin, and left for 48 hours in the oven 
at 60◦ C for resin polymerization 
(William and Carter, 1996). Semithin 
sections 1 um thickness using LKB 
ultra microtome were cut, picked up 
on glass slides and stained with 
toluidine blue. The ultrathin sections 
were cut (80 nm) and picked up on 
formvar coated 200 mesh copped grid 
(Hajibaghari, 1999), stained with 
uranyl acetate (Johanneseen, 1978), 
followed by lead citrate (Reynolds, 
1963 and Robinson et al., 1987). 
Sections were examined and photo-
graphed by JEOL 1010 transmission 
electron microscope (Jeol; Tokyo, 
Japan), at the Regional Center for 
Mycology and Biotechnology 
(RCMB), Al-Azhar University. 

3. Morphometrical measurements: They 
were carried out at Pathology 
Department, Faculty of Dentistry, Al-
Azhar University, using a compu-
terized image system composed of a 

Leica Microsystems  DM 2500 image 
analyzer which was connected to a 
Leica microscope, and is calibrated 
automatically to convert the measure-
ment units (pixels) produced by image 
analyzer program into actual  
micrometer units. It was used for 
evaluation of the area percentage of 
collagen fiber in Masson’s trichrome 
stained sections, and the optical 
density of PAS treated sections in five 
randomly selected non overlapping 
fields in each group specimens using 
magnification (200 X) by light 
microscopy transferred to the screen. 
Mean value and standard error were 
obtained from each specimen.  

Statistical Analysis: All the data were 
expressed as mean ±standard error of 
mean (SEM). Statistical analysis was 
performed using one-way analysis of 
variance (ANOVA) followed by 
Bonferroni post hoc multiple comparison 
test using the program Statistical Package 
for the Social Sciences (SPSS), IBM 
SPSS Statistics (version 18). The values 
of P < 0.05 were considered significant.  

RESULTS 

    Effect of PSO on body weight of HFD 
treated rats (Table 1): There were 
significant differences on comparing all 
groups with each other in body weight 
(P<0.001). HFD feeding for eight weeks 
significantly increased the body weight 
when compared to normal control rats. 
When PSO was given orally after 
inducing hyperlipidemia. The body weight 
significantly decreased versus HFD rats. 
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Table (1): Effect of pumpkin on body weight (g) of HFD rats (Mean ± SEM). 

ANOVA 
P Value 

Group III 
 (PSO 
group) 

Group II 
 (HFD 
group) 

Group I 
 (Control 
group) 

 Groups 
 
Parameters 

P<0.001 218.1b±1.6 303.4 a± 3.4 
214.9 ± 0.9 

 
Body weight 

(g) 
Number of sample in each group = 10 
a = Significant values versus group I (control). 
b = Significant values versus group II (HFD group). 

 

    There were significant differences on 
comparing all groups with each other in 
serum concentration of total cholesterol 
and triglycerides respectively. HFD for 
eight weeks significantly increased the 
fasting serum total cholesterol level in 
HFD group versus control rats. In 
comparison to HFD group, PSO treatment 
showed significantly lower total 
cholesterol and triglycerides. 

     There were significant differences on 
comparing all groups with each other in 
serum concentration of LDL and HDL 

respectively. Similarly, HFD supple-
mentation increased the serum LDL in 
HFD rats compared to control rats and 
PSO treatment significantly lowered LDL 
level. On the other hand, a significant 
reduction in serum HDL was observed on 
the 8th week of high fat diet supple-
mentation when compared to control rats. 
PSO-treated group significantly elevated 
HDL level when compared to HFD rats. 

 
 

Table (2):  Effect of PSO on lipid profile of HFD treated rats (Mean ±SEM). 

ANOVA 

P value 

Group III 

(HFD&PSO) 

Group II 

(HFD) 

Group I 

(Control) 

                Groups 

Parameters 

P<0.001 106.3b± 2.5 186.0 a ± 2.0 100.1 ± 0.8 Serum cholesterol (mg/dl) 

P<0.001 88.5b±4.1 150.5a ± 3.4 81.1± 0.9 Serum triglyceride (mg/dl) 

P<0.001 54.2b ±5.6 117.0a ± 1.6 51.5 ± 0.6 Serum LDL (mg/dl) 

P<0.001 57.9b ±3.3 25.1 a ± 1.2 59.8 ± 1.0 Serum HDL (mg/dl) 

Number of sample in each group = 10 
a = Significant values versus group I (control). 
b = Significant values versus group II (HFD group). 
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     Effect of PSO on No, MDA and GSH 
of HFD group (Table 4): There were 
significant differences on comparing all 
groups with each other in serum 
concentration of NO, MDA and GSH 
respectively. 

     After 8 weeks of high-fat diet supple-
mentation, NO production in the HFD 
model was significantly abolished com-
pared to control rats, indicating that 
hyperlipidemia might impair endothelial 
function. PSO administration significantly 
increases its level when compared to HFD 
group.   

      Serum MDA level as a marker of lipid 
peroxidation was extremely high with 
HFD supplementation for eight weeks 
compared to normal rats. A significant 
decrease of serum MDA concentration 
was observed in PSO treated group when 
compared to HFD group. The increased 
MDA indicated enhanced lipid 
peroxidation in the HFD group. 

      Daily feeding of HFD for 8 weeks to 
rats significantly decreased the level of 
serum GSH compared to control group. In 
comparison to HFD treated rats, GSH 
level showed significant elevation with 
PSO treatment. 

 
Table (4): Effect of PSO treatment on Serum Nitric oxide (NO) (?mol/L), Malondialde-

hyde (MDA) (nmol/ml), and Glutathione (GSH) (nmol/ml) on HFD rats (Mean 
± SEM). 

ANOVA 

P value 

Group III 

(HFD&PSO) 

Group II 

(HFD) 

Group I 

(Control) 

Groups 

 
Parameters 

P<0.001 7.9 b ± 0.5 4.5a ± 0.1 8.2 ± 0.9 Serum NO (?mol/L) 

P<0.001 2.1b ±3.1 6.7a ± 0.2 1.9 ± 0.1 Serum MDA (nmol/ml) 

P<0.001 58.2b ± 5.4 32.3 a ± 0.9 61.6 ± 1.2 Serum GSH (nmol/ml) 

Number of sample in each group = 10 
a = Significant values versus group I (control). 
b = Significant values versus group II (HFD group).  
 

     Anti-inflammatory effects of PSO on 
HFD group (Table 5): There were 
significant differences on comparing all 
groups with each other in serum 
concentration of TNF-α, IL-6 and VCAM1 
respectively. 

     HFD supplementation for eight weeks 
up regulated both TNF-α and IL-6 by ~3 
and ~4-fold, respectively, compared to 

control rats. A significant down-regulation 
of serum TNF-α and IL-6 concentrations 
was observed in pumpkin treated group 
when compared to HFD group. 

    Assessment of VACM1 concentration 
could be useful to detect the risk for 
atherosclerotic lesions in HFD-treated rats 
and to estimate the effect of pumpkin 
supplementation. HFD supplementation 
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for eight weeks to normal rats induced 
significant elevation in serum VCAM1 
compared to control rats. When PSO was 
used after the HFD supplementation, there 

was a complete reduction of the level of 
VACM1, and it became not different from 
control rats. 

 
Table (5): Effect of PSO treatment on Serum Tumor Necrosis Factor Alpha (TNF- α) 

(pg/ml), Interlukin-6 (IL-6) (pg/ml) and Vascular Cell Adhesion Molecule 1 
(VCAM1) (ng/ml) on HFD rats (Mean ± SEM). 

ANOVA 
P value 

Group III 
(HFD&P

SO) 

Group II 
(HFD) 

Group I 
(Control) 

Groups 
 
Parameters 

P<0.001 37.5b ±0.9 101.7a ± 1.3 35.2 ± 0.7 Serum 
TNF-α (pg/ml) 

P<0.001 2.1b ±1.1 8.1a ± 0.1 1.9 ± .0.1 Serum  
IL-6 (pg/ml) 

P<0.001 36.5b ± 0.9 151.2a ± 0.7 37.2 ± 0.4 Serum VCAM1 (ng/ml) 
Number of sample in each group = 10 
a = Significant values versus group I (control).  
b = Significant values versus group II (HFD group).  
 
     Effect of PSO on mean arterial blood 
pressure of HFD rats (Table 6 & Figure 
1): Pumpkin seed oil (100 mg/kg orally) 
caused significant reduction on mean 
arterial blood pressure of HFD treated 
rats. It was reduced from 254 ± 16.0 to 
162 ± 3.0. While it was 155 ± 4.0 in the 
control group. 

     Effect of PSO on heart rate of HFD 
rats (Table 6 & Figure 2): On the ECG 
record, PSO (100 mg/kg orally) induced 
significant reduction in heart rate from 
650 ±1.9 to 390 ±2.5 in HFD treated 

group. Significant increase was also 
observed in HR from 495 ±2.1 to 650 ±1.9 
in control rats treated with HFD.  

     Effect of pumpkin seed oil (75-1200 
µg/ml) on isolated rabbit aortic strips: 
Pumpkin seed oil (75-1200 µg/ml) caused 
significant reduction on nor-epinephrine 
(0.2µg/ml) induced contraction. The Mean 
% reduction was ranged from 4.13±2.25 
to 58.51±2.72 (Table 7 & Figure 3). 

 
Table (6): Effects of PSO (100 mg/kg orally) on mean arterial blood pressure and heart 

rate of HFD rats (Mean ± SEM). 

 Group I 
(Control) Group II (HFD) Group III 

(HFD&PSO) 
ANOVA 
P value 

MABP (mmHg) 155±4.0 254a ± 16.0 162b ± 3.0. P<0.001 
HR (beat/minute) 495±2.1 650a±1.9 390b±2.5 P<0.001 
Number of sample in each group = 10 
a = Significant values versus group I (control). 
b = Significant values versus group II (HFD group).  
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Figure (1): Effect of PSO (100 mg/kg-orally) on MABP (mmHg) of HFD group 

   

Group I (Control) 
 

 
Group II (HFD) 

 

 
Group III (HFD&PSO) 

 
Figure (2): Effect of PSO (100 mg/kg-orally) on heart rate (beats/minute) of HFD 

group 

        Group II (HFD) 

Group III (HFD & PSO) 
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Table (7): Effect of PSO (75-1200 µg/ml) on nor-epinephrine (0.2µg/ml) induced-
contractions of isolated rabbit aortic spiral strips on HFD rats (Mean ± SEM). 

Doses (µg/ml) 75 150 300 600 1200 

Mean % reduction 
change 4.13±2.25 10.6±2.43 23.84±3.14 40.71±3.93 58.51±2.72 

P  <0.01 <0.001 <0.001 <0.001 <0.001 
 

 
Figure (3): Effect PSO (75-1200 µg/ml) on nor-epinephrine (0.2µg/ml) induced-

contractions of isolated rabbit aortic spiral strips. 
 

Results of light microscopic examina-
tion: 

    Group I: Histological examination of 
control adult male rat kidney sections 
stained with H&E revealed clear tubular 
and glomerular structures of the cortex. It 
has the renal (Malpighian) corpuscles 
formed of Bowman’s capsule surrounding 
the glomerulus (capillary tuft), the 
proximal convoluted tubules (PCT) and 
the distal convoluted tubules (DCT). The 
Bowman’s capsule had two layers: 
parietal and visceral layer. PCT had a 
narrow lumen and lined by high cubical 
epithelium with apical brush border and 
deep acidophilic cytoplasm, while DCT 
had a wider lumen and lined by cubical 
epithelium with less acidophilic cytoplasm 
and no brush border. The main blood 
vessels were formed of tunica intima, 

media and adventitia {Plate 1 A (1-4)}.  
All basement membranes of the glomeruli 
and the tubules, in addition to the apical 
brush border of PCT gave positive PAS 
reaction. In addition, mild PAS positive 
reaction was noted in the wall of the main 
blood vessels {Plate 2 A (1-2)}. Minimal 
collagen fibers in between the nephrons 
and in the wall of the main blood vessels 
were detected with Masson's trichrome 
stain. Also, intact elastic fibers were seen 
with orcein stain {Plate 3 A (1-3)}.    

    Group II: H&E kidney stained sections 
of rats fed on HFD showed dilatation in 
the glomerular space, pyknotic nuclei in 
some PCT & DCT, congested blood 
vessels, mononuclear cell infiltration and 
apparently slight thickening in the wall of 
the blood vessels with some desquamated 
parts in the intima {Plate 1 B (1-4)}. 
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Compared with the control, HFD led to an 
increase in the density of PAS positive 
reaction in the glomerular and tubular 
structures in addition to the wall of the 
main blood vessels {Plate 2  B (1&2)}. 
Increased the amount of collagen fibers in 
the interstitium of the kidney and in the 
wall of the main blood vessels with many 
subintimal and medial vacuolations in 
between the elastic fibers were noted in 
Masson's trichrome and orcein stained 
sections respectively {Plate 3 B (1-3)}.    

    Group III: The structure of the kidney 
improved in the rats treated with PSO 
with HFD if compared with HFD treated 
rats. Less dilatation in the glomerular 
space, minimal cellular infiltration and 
congestion was noticed with nearly 
normal appearance of the main blood 
vessels.  {Plate 1C (1-4)}. Reduction in 
the PAS positive reaction, to appear more 
or less similar to the control, was also 
observed {Plate 2 C (1&2)}. Decrease in 
the interstitial fibrous tissue of the kidney 
and wall of the main blood vessels was 
also noticed in Masson's trichrome stained 
sections with nearly normal appearance of 
the elastic fibers in orcein stained sections 
{Plate 3 C (1-3)}. 

Electron microscopic results: 

    Group I: Electron microscopic exami-
nation of control rats' kidney revealed the 
glomeruli containing several capillary 
loops, lined with fenestrated endothelial 
cells with its bulging nuclei into the 
capillary lumen. Podocytes lined the 
visceral layer of Bowman's capsule with 
their primary and secondary processes 
resting on the glomerular basement 
membrane. Messangeal cells and 
Messangeal matrix were present in 
between Podocytes {Plate 4 A (1&2)}. 
PCT showed apical long microvilli, basal 

infolding containing elongated mitochon-
dria, multiple lysosomes and pinocytotic 
vesicles {Plate 5 A (1&2)}. DCT showed 
its wide lumen, more cells  per cross-
section, its nuclei bulging into the lumen 
with apical few short microvilli, Less 
obvious basal infolding that containing 
less numerous mitochondria {Plate 6 A 
(1&2)}.  

    Group II: Electron microscopic exami-
nation of kidney of rats fed on HFD 
showed mesangial matrix expansion, 
irregular thickening of glomerular 
basement membrane and secondary foot 
processes effacement in the glomeruli { 
Plate 4 B (1&2)}. PCT showed distorted 
nucleus, loss of basal infolding and 
multiple swollen mitochondria with 
irregular cristea {Plate 5 B (1-3)}. As 
regarding DCT distorted nucleus, loss of 
basal infolding, multiple vacuoles in the 
apical parts and slight decrease in 
mitochondria were seen. There were more 
fibrous tissue and many dilated inter 
cellular spaces {Plate 6 B (1&2)}. 

    Group III: The structure of the kidney 
was improved in the rats treated with PSO 
and HFD if compared with HFD treated 
rats as; in the glomeruli there was 
decrease in mesangial matrix, thin 
secondary foot process, but glomerular 
basement membrane was still apparently 
thick. {Plate 4 C (1&2)}. As regarding 
PCT& DCT, their nuclei appeared more 
regular in shape, with nearly normal basal 
infolding and mitochondria {Plate 5 (C) 
& 6 (C)} respectively.  

Effect of PSO on area percentage of 
collagen fibers and optical density of 
PAS reaction in HFD treated rats 
(Table 8): 

     There were significant differences on 
comparing all groups with each other in 
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mean area % of collagen fibers, in 
Masson's trichrome stained sections, and 
optical density of PAS reaction sections. 
HFD feeding for eight weeks significantly 
increased area % of collagen fibers and 

optical density of PAS when compared to 
normal control rats. PSO caused 
significant decrease in these parameters 
when compared to HFD treated rats.

 
Table (8):  Area % of collagen fibers and optical density of PAS reaction (Mean ± SEM). 

ANOVA 
P value 

Group III 
(HFD&PSO) 

 
Group II 

(HFD) 
 

 
Group I 

(Control) 
 

Groups 
 

Parameters 

P<0.001 30.073 b±0.81 37.904 a±2.299 26.611±1.59 Area % of collagen 
fibers 

P<0.001 9.046 b± 0.812 11.198 a  ± 0.603 5.026± 0.905 Optical density of  
PAS reaction 

Mean examined in five randomly selected non-overlapping fields 
a = Significant values versus group I (control). 
b = Significant values versus group II (HFD).  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

Plate (1): Kidney sections of {A (1-4)} (GI) 
note the normal histological structure; well–
developed glomeruli (G), glomerular space 
(black arrow), distal convoluted tubules (DCT) 
and proximal convoluted tubules (PCT). Note 
also the normal appearance of the blood vessels 
with intact endothelial cells {B (1-4)}. (GII) 
showed mononuclear cell infiltration (white 
arrow) a dilatation in the glomerular space 
(black arrow), pyknotic cells (*) in the 
glomeruli &some tubules and congested blood 
vessels (BV). Note also the slight thickening in 
the wall of the blood vessels with some 
desquamated intima (black arrows) in B4. {C 
(1-4)} (G III) showing minimal cellular 
infiltration (white arrow), less dilatation in the 
glomerular space (black arrow) and congestion 
(c). Note also the normal thickening in the wall 
of the blood vessel with normal intima in C4. 
{(H&E stain) (1 X200) - (2, 3 &4 X 400)}. 

Plate (2): Kidney sections of {A (1&2)} (GI) 
revealed positive PAS reaction inside the 
glomeruli (G), the basement membranes, apical 
parts of the proximal convoluted tubules (PCT) 
and in the wall of the main blood  vessels, 
while apical parts of the distal convoluted 
tubules (DCT)  gave no reaction.  {B (1-3)} 
(GII) gave marked positive reaction. {C (1-3)} 
(G III) gave moderate positive reaction {PAS 
reaction, All X 400}. 
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Plate (3): Kidney sections of {A (1-3)} (GI) 
revealed the minimal delicate connective tissue 
with minimal collagen fibers surrounding the 
glomeruli, the tubules and in the wall of the 
main blood vessels(1&2) with  intact elastic 
fibers in (3). {B (1-3} (GII) showed mild 
increase in the amount of collagen fibers in the 
interstitium and the wall of the main blood 
vessels(1&2)  many subintimal and medial 
vacuolations in between elastic fibers in (3). {C 
(1-3)} (G III) showing slight decrease in the 
fibrous tissue with nearly normal appearance of 
the elastic fibers. {(1&2) Masson's trichrome 
and (3) Orcein stain, All  X 400)}  
 

Plate (5): Electron micrographs of sections in 
PCT: {A (1&2)} (GI) revealed the basal 
infolding (BI) containing numerous elongated 
mitochondria (M), multiple lysosomes (L) and 
pinocytotic vesicles (black arrows). The cell 
apex has abundant long microvilli (MV). {B (1-
3)} (GII) showed distorted nucleus (N), loss of 
basal striations, multiple swollen mitochondria 
with irregular cristea (M), increased amount of 
interstitial tissue and collagen fibers 
surrounding it (CO). Note also the fibroblast 
(F). {C} (G III) showing improvement in the 
shape of the nucleus (N), nearly normal basal 
infolding (BI) and mitochondria (M). Original 
magnification: {A1 5,000, B1 6000, B2 12000, 
A2, B3 & C 10,000}. 
 

Plate (4): Electron micrographs of sections in 
the glomeruli: {A (1&2)} (GI): (A1) the 
Bowman's capsule (black arrow), Bowman's 
space (BS) capillary lumen (C), lined with 
fenestrated endothelial cells (E) with its bulging 
nuclei. Mesangial cells (M), mesangial matrix 
(MM) and the podocytes (P). (A2): Note the 
fenestrations of the endothelial cell (white 
arrows) the capillary lumen(C) and a red blood 
corpuscle (RBC), primary (P1) and secondary 
(P2) cell processes of the podocyte (P) resting 
on the glomerular basement membrane (BM). 
{B (1&2)} (GII): (B1) Mesangial matrix 
expansion (*); (B2) irregular thickening of 
glomerular basement membrane (BM) and 
secondary foot process effacements (P2). {C 
(1&2)} (G III) showing (C1) decrease in 
mesangial matrix (*), (C2) thin secondary foot 
process (P2) but glomerular basement 
membrane (BM) still apparently slightly thick. 
Original magnification: (all 2) 30.000, 
(A1&C1) 5,000 and (B1) 2500  
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DISCUSSION 
    Lipids are considered as one of the 
most elemental nutrients for humans. 
Lipid metabolism generates many 
bioactive lipid molecules which are 
fundamental mediators of multiple 
signaling pathways and they are also 
indispensable compounds of cell 
membranes. Any kind of changes in lipid 
metabolism can result in modification of 
membrane composition and subsequently 
in changing its permeability which leads 
to disruption of signaling network. It 
could be associated with some 
pathological states such as cancer, cardio-
vascular, neurodegenerative, metabolic 
and inflammatory complications (Huang 
& Freter, 2015 and Simmons et al., 
2015). Vegetable oils represent an 
attractive target for intervention, as 
besides potential health effects conferred 
by the type of fatty acids Other minor 
components, as phytochemicals, may also 
have health benefits (Morrison et al., 
2015). The aim of the present study was to 
offer a possible natural cardiovarscular 
and renal curative agent which can effec-

tively ameliorate the pathological changes 
induced by HFD.  

     In the present study, HFD for 8 weeks 
induced obesity, elevation of blood 
pressure and ECG changes in the form of 
tachycardia in rats. The significant 
increase of body weight was supported by 
the study of Yang et al. (2015) who 
mentioned that a diet high in saturated fats 
is considered to be one of main 
contributors to overweight and obesity 
because fat is digested into mono-
glycerides and fatty acids by lipase and 
absorbed fat is accumulated in adipose 
tissue through excessive adipocyte 
differentiation. Dodd et al. (2015) 
attributed this increase to the hyperphagia 
and consequently high energy intake 
induced by adipocyte-derived leptin 
hormone secretion.  

    Regarding to the elevated blood 
pressure and heart rate in the present 
study, Laiali et al. (2016) explained this 
elevation to the changes in gene expres-
sion of neuropeptides within autonomic 
nuclei in the hypothalamus and brainstem, 
which could be contributed to the 

Plate (6): Electron micrographs of sections in 
DCT: {A (1&2)} (GI): Note a larger  more 
clearly defined lumen(LU), more nuclei per 
cross-section bulging into it, less obvious basal 
infolding (BI) and less numerous mitochondria 
(M). The cell apex has few short microvilli 
(black arrows).{B (1&2)} (GII): Note distorted 
nucleus (N), loss of basal striations, multiple 
vacuoles in the apical parts (V) and slight 
decrease in mitochondria (M), fibroblast (F) 
and collagen fibers (CO). Note also, the dilated 
inter cellular space (black arrows) in the insert 
of B2. {C}(G III): Note the improvement in the 
shape of the nucleus (N), nearly normal basal 
infolding and mitochondria (M). Original 
magnification: {(A1, B1& C) 5,000 and (A2& 
B2) 10,000.  
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development of obesity-associated sym-
pathetic hyperactivity and hypertension. 
Another explanation was reported by 
Zhuang et al. (2016) that hyperlipidemia 
and atherosclerosis induced hypertension 
through decrease of nitric oxide (NO) 
levels, which is a ubiquitous, naturally 
occurring molecule found in a variety of 
cell types and organ systems. It is 
considered an important determinant of 
basal vascular tone, prevents platelet 
activation, limits leukocyte adhesion to 
the endothelium, and regulates myocardial 
contractility in the cardiovascular system. 
This hypothesis was supported by the 
results of the present work that showed 
significant reduction of NO levels. 
Atherosclerotic renovascular disease is 
another explanation for this hypertension 
as reported by Decl`eves & Sharma 
(2015) and Dongdong et al. (2016) that 
obesity increases the kidney tubular 
sodium reabsorption, which in turn cause 
renal vasodilation and glomerular hyper-
filtration. So the glomerular filtration rate 
increases to induce hypertension 

      Pumpkin seed oil (PSO) adminis-
tration, after induction of hyperlipidemia, 
significantly decreased the body weight 
and blood pressure. Significant reduction 
of body weight was on line with previous 
studies of Amin et al. (2014) and Galaly 
et al. (2014). They explained this 
reduction to the presence of number of 
anti-oxidants and a high amount of 
tryptophan, an essential amino acid 
involved in the synthesis of a key brain 
chemical called serotonin, which is 
involved in mood, sleep and appetite 
regulation. The reduction of blood 
pressure and heart rate with PSO 
supplementation was supported by the 
study of El-Mosallamyet al. (2012) that 

PSO exhibits an antihypertensive and 
cardioprotective effects through a 
mechanism that may involve generation of 
NO. Kwon et al. (2007) explained this 
reduction to its phenolic antioxidant-
enriched dietary contents that has the 
potential to reduce cellular oxidation 
stress and hypertension. The bradycardia 
observed with PSO was also supported by 
the study of Gorlov et al. (2015) on a 
model supplemented with food rich in 
cholesterol, carbohydrates and fats, and 
subjected to cardiac distress with 
intramuscular injection of epinephrine. 
They found that pumpkin can be used to 
correct metabolic disorders of lipids, 
reducing the risk of cardio pathology in 
rats. Costa (2011) reported that PSO or 
amlodipine treatment significantly reduces 
the elevation of blood pressure and 
normalize the ECG changes (prolongation 
of P-R interval and increased P wave 
duration) induced by L-NAME. The same 
author reported that PSO modulates the 
effect of felodipine and captopril in 
spontaneously hypertensive rats. PSO can 
modify the potency of the calcium 
antagonist felodipine or angiotensine 
converting enzyme inhibitor captopril in 
modulating the biochemical derangement 
in blood, heart, kidney, blood pressure and 
heart rate. 

      The antihypertensive effect of PSO 
was confirmed in this study by application 
of PSO in different doses to aortic strips 
which showed reduced the norepinephrin- 
induced contraction. Phelps and Peuler 
(2010) reported that concomitant adminis-
tration of PSO succeeded to cause marked 
reduction of aortic contractile response on 
high cholesterol-fed rabbits. The relaxing 
effect observed in this study may be 
attributed to the increase of NO level by 
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PSO. This was explained by the study of 
Hove et al. (2009) and Liu et al. (2012) 
who reported that NO induced relaxation 
in mouse aorta via two pathways: the first 
is the non cGMP dependent stimulation of 
sarcoplasmin reticulum Ca++ ATPase, 
causing Ca++ reuptake into the sarco-
plasmic reticulum and was prominent 
when intracellular Ca++ was mobilized and 
the second is involvement of soluble 
guanylate cyclase and formation of 
cGMP, causing relaxation without 
changing Ca++ but desensitizing the 
contractile apparatus.  

    The current study showed marked 
increase in the lipid profile (total 
cholesterol, triglycerides and LDL) in the 
high fat diet group, while serum HDL 
significantly decrease. These results were 
consistent with the studies indicating 
altered lipid metabolism associated with 
HFD intake reported by Galaly et 
al.(2014) and Li et al.(2015). The 
cholesterol level in plasma and liver of 
hyperlipidemic rats increased due to the 
increased uptake of exogenous cholesterol 
and subsequent its deposition in addition 
to the decreased cholesterol catabolism as 
evidenced by a reduction in bile acid 
production and turnover of bile acids 
(Barakat and Mahmoud, 2011). The 
alteration of lipid profile was supported by 
the histological changes of the kidney 
vessels which showed slight increase in 
the thickness of the blood vessels and its 
collagen fibers in addition to subintimal 
and medial vaculatioin between its elastic 
fibers with some desquamated parts in its 
media, which may indicates 
atherosclerosis. This vascular change was 
in agreement with Amin, et. al. (2014) 
who mentioned that atherosclerotic 
renovascular diseases might augment 

deterioration of renal function and 
ischemic nephropathy.  

           PSO administration improved all 
the lipid profile to return nearly to the 
normal levels. This was supported by the 
study of Abuelgassim and Al-
Showayman (2012) who observed that 
atherogenic rats supplemented with 
pumpkin seed showed a significant 
decrease in their serum concentration of 
TC and LDL-C. They attributed this 
decrease to the Pumpkin seeds high 
concentration of phytosterols which 
inhibit cholesterol absorption in the small 
intestine. Agatemor (2006) and Al-Masri 
(2015) explained the hypolipidemic effect 
of PSO to the presence of unsaturated 
fatty acids which play a crucial role in 
reducing blood cholesterol in humans and 
rats which might be related to reduction of 
cholesterol synthesis and /or increased 
cholesterol catabolism in the liver. 
Sedigheh et al. (2011) attributed this lipid 
lowering effect of pumpkin to its fibers 
contents, as the dietary fibers reduce 
plasma LDL cholesterol levels by 
inhibiting the absorption of bile acids and 
cholesterol, and increases the activity of 
LDL receptors. Gossell-Williams et al. 
(2008) reported that the lipid lowering 
effect related to the presence of 
phytoestrogens in PSO, especially 
secoisolariciresinol, a lignin that has 
antioxidant, lipid lowering and 
cardiovascular benefits.  

 

       Regarding to serum urea and 
creatinine, HFD induced significant 
elevation of their levels. This was 
confirmed by our histological results that 
revealed alteration in glomerular structure, 
increased thickening in the glomerular and 
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tubular basement membranes, which 
might relate to increased deposition of 
glycoproteins. This was supported by 
Tziomalos (2009) who reported that the 
decrease in the glomerular filtration rate 
retain toxins to the circulation and lead to 
elevation of serum urea and creatinine. 
Marieb (2006) stated that there is part of 
body creatinine and other body toxins 
excreted via the convoluted tubules. So, 
the tubular affection and cytoplasmic 
vaculation, loss of basal infolding and 
multiple swollen mitochondria in some 
PCT and DCT reported in this study led to 
the changes in ions and water movement 
through the membranes. Toxic tubular 
necrosis could be another explanation for 
increased serum urea and creatinine as 
mentioned by Deji et al.( 2009). 
Treatment with PSO showed an 
announced significant improvement of 
renal structures with decrease in levels of 
serum urea and creatinine as compared 
with HFD group. Amin et al. (2014) 
explained this decrease to decreased renal 
acidity (toward alkalinity) due to its high 
phosphorus content. So, renal histological 
changes improved. 

    In the present study, we assessed a 
major compounds involved in the down 
regulation of substances formed during 
oxidative stress (MDA and GSH) and pro-
inflammatory cytokines, like TNF-α and 
IL-6, in order to investigate the effect of 
pumpkin on hyperlipidemia-induced 
inflammation in rats. Our results showed 
significant increase of MDA, TNFα, IL-6, 
and decrease of GSH after 8 months old 
HFD supplementation. The results with 
oxidative stress, inflammatory markers 
and endothelial dysfunctional markers 
were consistent with the studies of  Peairs 
et al. (2011) and Herieka & Erridge 

(2014) who reported that HFD stimulates 
oxidative stress, impairs endothelial 
function and causes a rise in circulating 
inflammatory factors as soluble 
intercellular adhesion molecule-1 (ICAM-
1), TNF-α and C-reactive protein (CRP). 
Also, Shi et al. (2005) found that the high 
TNF-α response, which are mainly 
produced by macrophages and monocytes, 
were the result of acute responses to the 
high fat diet as these cytokines normally 
return to baseline concentration once the 
acute phase response is attenuated. The 
histological changes of this study give 
another support that revealed dilation in 
the glomerular space, mononuclear cell 
infiltration, congestion, pyknotic nuclei in 
the glomeruli with apparently slight 
thickening and vaculation in the wall of 
the blood vessels and the more fibrous 
tissue in between the tubules and the wall 
of main blood vessels as proved also by 
image analysis. These changes were 
consistent with  Altunkaynak (2008) and 
Szalay el al. (2015). The studies of Liu 
(2006) and Halberg et al. (2009) 
attributed this fibrosis of the kidney after 
HFD treatment to stabilization and 
transcription of hypoxia-inducible factor 
1α (HIF-1α), a key mediator of hypoxia 
and an important driving force to induce 
fibrosis. An excessive metabolic challenge 
in adipose tissue induces hypoxia in the 
tissue that leads to the initiation of 
inflammation and, in turn, to fibrosis 
(glomerulosclerosis and tubulointerstitial 
fibrosis). Another study of Decl`eves and 
Sharma (2015) explained this fibrosis to 
the induction of  TGF-β in the kidney in 
response to diet induced obesity, which is 
the major driver of matrix synthesis, 
inhibition of matrix degradation and 
stimulator of myofibroblast activation, 
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and has been considered as the major 
mediator of chronic fibrosis in kidney 
disease. This factor is formed in associa-
tion with upregulation of extracellular 
matrix (ECM) molecules, including 
fibronectin, type IV and type I collagens.  

      In present research, a pronounced 
lower concentrate of MDA and higher 
level of GSH was observed in PSO-treated 
rats than those on HFD. These results 
suggested that pumpkin mediated 
prevention of atherosclerosis was closely 
related with inhibition of oxidative stress. 
Pastori et al. (2014) pointed out that acute 
and chronic overproduction of reactive 
oxygen species (ROS) under pathophysio-
logic conditions, was integral in the 
development of atherosclerosis. Also, 
inflammatory markers have a key role in 
mediating inflammatory cascades and 
promoting atherosclerosis formation. The 
positive impact of PSO on plasma levels 
of VCAM-1, TNF-α, IL-6 were observed 
in this research supported that better 
function in atherosclerosis prevention and 
treatment. Sedigheh et al. (2011) and Al-
Okbi et al. (2014) reported that supple-
mentation of rats with pumpkin seed 
powder and oil respectively revealed a 
significant reduction in CRP and TNF-α 
levels. The hypolipidemic anti-inflamma-
tory effects of this plant are related to its 
anti-oxidant compounds such as 
flavonoids. El-Mosallamy et al. (2012) 
explained the anti-inflammatory effects of 
PSO to its high contents of linoleic and 
oleic unsaturated fatty acids. Linoleic and 
linolenic acids compete with arachidonate 
for oxidative enzymes, thereby reducing 
the production of arachidonate cyclo-
oxygenase products. It has been shown 
that a diet rich in linolenic acid has actions 
similar to nonsteroidal anti-inflammatory 

agents in reducing the production of 
prostaglandin E2 and leukotriene B4 
generated during inflammation.  Another 
mechanism was reported by Fink et al. 
(2015) that pumpkin seeds containing 
selenium, and the administration of 
selenium diminished ICAM-1 and 
VCAM-1 mediated monocyte adhesion 
induced by microparticles of resuscitated 
patients, suggesting that selenium has 
anti-inflammatory effect. 

CONCLUSION 
     Pumpkin PSO possessed significant 
weight reduction, anti-hyperlipidemic, 
anti-inflammatory and anti-hypertensive 
properties. Pumpkin may contribute to 
reduce hypertension by improving plasma 
antioxidant defenses, lipids profiles and 
kidney functions. The medicinal value of 
this plant may be attributed to the 
bioactive components established to be 
present in this plant. However, further 
studies are needed to evaluate the 
potential value of this oil for the 
management of hypertension, and the 
adverse effects of them for being used as 
anti-atherogenic drugs in human being. 

REFERENCES 
1. Abuelgassim, A.O. and AL-Showayman, 

S.A. (2012): The Effect of Pumpkin 
(Cucurbita Pepo L) Seeds and L-Arginine 
Supplementation on Serum Lipid Concen-
trations in Atherogenic Rats. African 
Journal of Traditional, Complementary, 
and Alternative Medicines, 9 (1): 131–137. 

2. Agatemor, C. (2006): Studies of Selected 
Physicochemical Properties of Fluted 
Pumpkin (Telfairia occidentalis Hook F.) 
Seed Oil and Tropical Almond (Terminalia 
catappia L.) Seed Oil. Pakistan Journal of 
Nutrition, 5(4): 306-307. 



 
 

ROLE OF PUMPKIN SEED OIL ON SOME CARDIOVASCULAR AND... 949 

3. Ahmadi, S.A.; Boroumand, M.A.; 
Gohari-Moghaddam, K. and Tajik, P. 
(2008): The impact of low serum 
triglyceride on LDL-cholesterol estimation. 
Arch Iran Med., 11: 318-21. 

4. Al-Masri, S.A. (2015): Effect of pumpkin 
oil and vitamin e on lead induced testicular 
toxicity in male rats. The Journal of 
Animal and Plant Sciences, 25(1): 72-77. 

5. Al-Okbi, S.Y.; Mohamed, D.A.; Kandil, 
E.; Ahmed, E.K. and Mohammed, S.E. 
(2014): Functional ingredients and 
cardiovascular protective effect of pumpkin 
seed oils. Grasas Y Aceites, 65(1): 1-11. 

6. Altunkaynak, M. E., ? zbek, E., 
Altunkaynak, B. Z, Can, I., Unal, D. and 
Unal, B. (2008): The effects of high-fat 
diet on the renal structure and morpho-
metric parametric of kidneys in rats. J 
Anat., 6: 845-852. 

7. Amin, K.A.; Sana'a, R.G.; Wala'a, G.H. 
and Shima'a, M.R. (2014): Effects of 
Orlistat and Herbal Mixture Extract on 
Renal Function and Oxidative Stress 
Biomarkers in a Rat Model of High Fat 
Diet. International Journal of Biochemistry 
Research & Review, 4(2): 173-178. 

8. Bancroft, J.D. and Stevens, A. (1996): 
Theory and Practice of Histological 
Techniques, 4th ed. Pbl. Churchill Living-
stone, Edinburugh and London, 100-104. 

9. Barakat, L.A. and  Mahmoud, R.H. 
(2011): The antiatherogenic, renal 
protective and immunomodulatory effects 
of purslane, pumpkin and flax seeds on 
hypercholesterolemic rats N Am J Med 
Sci., 3(9): 411–417. 

10. Ceballos-Picot, I.; Trivier, J.M.; Nicole, 
A.;  Sinet, P.M. and Thevenin, M. 
(1992): Age-correlated modifications of 
copper-zinc superoxide dismutase and 
glutathione-related enzyme activities in 
human erythrocytes. Clin Chem., 38: 66-
70. 

11. Cole, T.G.; Klotzsch, S.G. and 
McNamara, J.R. (1997): Measurement of 
Triglyceride Concentration in Handbook of 
Lipoprotein Testing. Pbl Washington DC: 
Ed. AACC Press. 

12. Colletti, A.; Derosa, G. and  FG-Cicero, 
G. (2016): Retargeting the management of 
hypercholesterolemia-focus on 
evolocumab. The clin Risk Manag., 12: 
1365-1376. 

13. Cortas, N.K. and Wakid, N.W. (1990): 
Determination of inorganic nitrate in serum 
and urine by a kinetic cadmium-reduction 
method. Clin Chem., 36:1440–1443. 

14. Costa (2011): Study in Biochemical and 
Biophysical Research Communications 
(new aspects of the interacactions between 
the cardiovascular nitric oxide system and 
natriuretic peptides. Biochemical and 
Biophysical research communication, 406 
(2): 161-164. 

15. Decl`eves, A.E. and Sharma, E. (2015): 
Obesity and kidney disease: differential 
effects of obesity on adipose tissue and 
kidney inflammation and fibrosis, Current 
Opinion in Nephrology and Hypertension, 
24(1): 28–36. 

16. Deji, N.; Kume, S.; Araki, S.; Soumura, 
M.; Sakaguchi, M.; Koya, D.; Haneda, 
M.; Kashiwagi, A. and Uzu, T. (2009): 
Structural and functional changes in the 
kidneys of high fat diet induced obese 
mice. Am J Physiol Renal Physiol., 296 
(1): F118-26. 

17. Dodd, G.T.; Decherf, S.; Loh, K.; 
Simonds, S.E.; Wiede, F.; Balland, E.; 
Merry, T.L.; Munzberg, H.; Zhang, 
Z.Y.; Kahn, B.B.; Neel, B.G.; Bence, 
K.K.; Andrews, Z.B.M.; Cowley, A.  and 
Tiganis, T. (2015): Leptin and insulin act 
on POMC neurons to promote the 
browning of white fat. Cell, 160: 88-104. 

18. Dongdong, W.U.; Biao, G.; Mengling, 
L.; Ling, Y.; Shuaiwei, W.; Mingliang, 



 
 

BASMA K. RAMADAN et al. 950 

C.; Hui, L.; ChunyanMa, A.J. and 
Yanzhang, L. (2016): Hydrogen Sulfide 
Mitigates Kidney Injury in High Fat Diet-
Induced Obese Mice, Oxidative Medicine 
and Cellular Longevity. Volume 2016, 
Article ID 2715718, 12 pages 

19. Durry, R. and Wallington, E. (1980): 
Electron microscopic techniques. In: 
Carlton′s Histological Tichniques. 5th 
edition. Durry and Wallington edition. Pbl. 
Oxford university press. London and New 
York, pp. 93-99. 

20. El-Mosallamy, A.E.; Sleem, A.A.; 
Abdel-Salam, O.M.; Shaffie, N. 
and Kenawy, S.A. (2012): Antihyper-
tensive and cardioprotective effects 
of pumpkin seed oil J Med Food, 15(2): 
180-9. 

21. Engelmann, H.; Novick, D. and 
Wallach, D.  (1990): Two tumor necrosis 
factor-binding proteins purified from 
human urine. Evidence for immunological 
cross-reactivity with cell surface tumor 
necrosis factor receptors. J Biol Chem., 
265: 1531-6. 

22. Esposito, K.; Ceriello, A. and Giugliano, 
D. (2007): Diet and the metabolic 
syndrome. Metab Syndr Relat Disord., 
5(4): 291-6. 

23. Ferrari, S.L.; Ahn-Luong, L.; Garnero, 
P.;  Humphries, S.E.  and Greenspan, 
S.L. (2003): Two promoter polymorphisms 
regulating interleukin-6 gene expression 
are associated with circulating levels of C-
reactive protein and markers of bone 
resorption in postmenopausal women. J 
Clin Endocrinol Metab., 88: 255-9. 

24. Fink, K.; Moebes, M.; Vetter, C.; 
Bourgeois, N.; Schmid, B.; Bode, C.; 
Helbing, T. and Busch, H.J. (2015): 
Selenium prevents microparticle-induced 
endothelial inflammation in patients after 
cardiopulmonary resuscitation. Crit Care, 
26:19-58.  

25. Furchgott RT and Bhadrakom S 
(1984): The rabbit aortic spiral strip. In: 
Text book of in vitro practical Pharma-
cology, edited by Kitche IP. Pbl. Blackwell 
scientific publications, London, Edinburgh, 
PP. 113-115. 

26. Galaly, S.R.; Hozayen, W.G.; Amin, 
K.A. and  Ramadan, S.M. (2014): Effects 
of Orlistat and herbal mixture extract on 
brain, testes functions and oxidative stress 
biomarkers in a rat model of high fat diet. 
Beni-Suef University. Journal of Basic and 
Applied Sciences, 3(2): 93–105. 

27. Gorlov, I.F.; Slozhenkina, M.I.; 
Karpenko, E.V.; Giro, T.M. and 
Andreeva, S.V. (2015): Effect of a new 
low-cholesterol meat and vegetable product 
on correction of stimulated lipid 
metabolism disorders in rats. Vopr Pitan, 
84 (1): 80-8. 

28. Gossell-Williams, M.; Lyttle, K.; 
Clarke, T.; Gardner, M. and Simon, O. 
(2008): Supplementation with Pumpkin 
Seed Oil Improves Plasma Lipid Profile 
and Cardiovascular Outcomes of Female 
Non-Ovariectomized and Ovariectomized 
Sprague-Dawley Rats. Phytotherapy 
Research., 22(7):873 877.  

29. Hajibaghori, M.A.N. (1999): Electron 
Microscopy Methods And Protocols Pbl. 
Humanana Press inc. Totowa and New 
Jersy, 117: 3. 

30. Halberg, N.; Khan, T.; Trujillo, M.E.; 
Wernstedt-Asterholm, I.; Attie, A.D.; 
Sherwani, S.; Wang, Z.V.; Landskroner-
Eiger, S.; Dineen, S.; Magalang, 
U.J.; Brekken, R.A. and Scherer, P.E. 
(2009): Hypoxia-inducible factor 1alpha 
induces fibrosis and insulin resistance in 
white adipose tissue. Mol Cell Biol., 
29(16):4467–83. 

31. Henry, J. (1991): Clinical Diagnosis and 
Management. 18th ed. Pbl. Philadelphia, 
W.B. Saunders Company, pp. 156-159 



 
 

ROLE OF PUMPKIN SEED OIL ON SOME CARDIOVASCULAR AND... 951 

32. Herieka, M. and Erridge, C. (2014): 
High fat meal induced postprandial 
inflammation. Molecular Nutrition Food 
Research, 58: 136-146. 

33. Hove, V.; Donckt, C.; Herman, A.G.; 
Bult, H. and Fransen, P. (2009): 
Vasodlator efficacy of nitric oxide depends 
on mechanisms of intracellular calcium 
mobilization in mouse aortic smooth 
muscle cells. Br. J. Pharmacol, 158 (3): 
920-930. 

35. Huang, C.H. and Freter, C. (2015): 
Lipid metabolism, apoptosis and cancer 
therapy. Int. J. Mol. Sci., 16: 924–949. 

36. Hussain, M.A.; Abogresha, N.M.; 
Hassan, R.; Tamany, D.A. and Lotfy, M. 
(2016): Effect of feeding a high-fat diet 
independently of caloric intake on 
reproductive function in diet-induced obese 
female rats. Arch Med Sci., 12: 906-14. 

37. Innis, S.M. (2007): Dietary lipid in early 
development: relevance to obesity immune 
and inflamatorydisorders. Curr Opin 
Endocrinol Diabetes Obes., 14: 359-364.  

38. Ishigaki, N.; Yamamoto, T.; Shimizu, 
Y.; Kobayashi, K. and Yatoh, S. (2007): 
Sone H. Involvement of glomerular 
SREBP-1c in diabetic nephropathy. 
Biochem Biophys Res Commu., 364: 502-
8. 

39. Janero, D.R. (1990): Malondialdehyde 
and thiobarbituric acid-reactivity as 
diagnostic indices of lipid peroxidation and 
peroxidative tissue injury. Free Radic Biol 
Med., 9: 515-40. 

40. Johannessen, J.V. (1978): Electron 
Microscopy In Human Medicine, 
Instrumintation and techniques. MCGraw 
Hill International Book Company, Pbl. 
New York, San Francisco, London and 
Toronto, 1: 20-57. 

41. Kim, H.J.; Moradi, H.; Yuan, J.; 
Norris, K. and Vaziri, N.D. (2009): Renal 
mass reduction results in accumulation of 

lipids and deregulations of lipid regulatory 
proteins in the remnant kidney. Am J 
Physiol Renal Physiol, 296: F1297-306. 

42. Kim, H.J. and Vaziri, N.D. (2009): 
Sterol regulatory element-binding proteins, 
liver X receptor, ABCA1 transporter, 
CD36, scavenger receptors A1 and B1 in 
nephrotic kidney. Am J Nephrol, 29: 607-
14. 

43. Kume, S.; Uzu, T.; Shin-ichi, A.; 
Toshiro, S.; Keiji, I. and Masami, C.K. 
(2008): Role of altered renal lipid 
metabolism in the development of renal 
injury induced by a high-fat diet. J Am Soc 
Nephrol., 18: 2715-23. 

44. Kwon, Y.I.; Apostolidis, E.; Kim, Y.C. 
and Shetty, K. (2007): Health benefits of 
traditional corn, beans, and pumpkin: in 
vitro studies for hyperglycemia and hyper-
tension management. J Med Food., 10 (2): 
266-75. 

45. Laiali J, Chaar AC,, Natalia MS, 
William LF and Vagner RA (2016): 
Physiological Reports Publishe 6 June; 
4:  e12811. 

46. Li,  X.Y.; Zhao, Z.X.; Huang, M.; Feng, 
R.; He, C.Y.; Ma, C.; Luo, S.H.; Fu, J.; 
Wen, B.Y.; Ren, L.; Shou, J.W.; Guo, F.; 
Chen, Y.; Gao, X.; Wang, Y. and Jiang, 
J.D. (2015): Effect of Berberine on 
promoting the excretion of cholesterol in 
high-fat diet-induced hyperlipidemic 
hamsters. J Transl Med., 13: 278-284. 

47. Liu, A.; Yang, J.; Huang, X.; Xiong, J.; 
Wong, A.H.; Chang, L. and Dai, R. 
(2012): Relaxation of rat thoracic aorta by 
fibrate drugs correlates with their Potency 
to disturb intracellular calcium of VSMCs. 
Vascular Pharmacology, 56: 158-175. 

48. Liu, Y. (2006): Renal fibrosis: new 
insights into the pathogenesis and 
therapeutics. Kidney Int., 69(2):213–7. 

49. MacLachlan, J.; Wotherspoon, A.T; 
Ansell, R.O. and Brooks, C.J. (2000): 



 
 

BASMA K. RAMADAN et al. 952 

Cholesterol oxidase: sources, physical 
properties and analytical applications. J 
Steroid Biochem Mol Biol., 72: 169-95. 

50. Marieb, E. (2006): Urinary system. In: 
Essentials of HumanAnatomy and 
Physiology. 8th ed., Pearson Benjamin 
Cummings, Pbl. San Fransisco, Boston, 
New York, London and Madrid pp. 501-
526. 

51. Mi?urcov?, L.; V?vra-Ambro?ov?, J. 
and Samek, D. (2011): Seaweed lipids as 
nutraceuticals. Adv. Food Nutr. Res., 
64:339–355. 

52. Mobraten, K.; Haug, T.M.; Kleiveland, 
C.R. and Lea, T. (2013): Omega-3 and 
omega-6 PUFAs induce the same GPR120-
mediated signaling events, but with 
different kinetics and intensity in Caco-2 
cells. Lipids Health Dis., 12:101–107. 

53. Morrison, M.C.; Mulder, P.; Stavro, 
P.M.; Suarez, M.; Arola-Arnal, A.; van 
Duyvenvoorde, W.; Kooistra, T.; 
Wielinga, P.Y. and Kleemann, R.  
(2015): Replacement of Dietary Saturated 
Fat by PUFA-Rich Pumpkin Seed Oil 
Attenuates Non-Alcoholic Fatty Liver 
Disease and Atherosclerosis Development, 
with Additional Health Effects of Virgin 
over Refined Oil. PLoS One, 10: 
e0139196. 

54. Ordodi, V.L., Mic, F.A.; Mic, A.A.; 
Sandesc, D. and Paunescu, V. (2005): 
Asimple device for invasive measurement 
of arterial blood pressure and ECG in the 
anaesthetized rat. Timisoara Med. J., 55: 
53-7. 

55. Parasuraman, S.; Raveendran, R. and 
Kesavan, R. (2010): Blood sample 
collection in small laboratory animals. J. 
Pharmacol Pharmacother., 1: 87-93. 

56. Pastori, D.; Carnevale, R. and 
Pignatelli, P. (2014): Is there a clinical 
role for oxidative stress biomarkers in 

atherosclerotic diseases?. Internal and 
Emergency Medicine, 9 (2): 123–131. 

57. Peairs, A.D.; Rankin, J.W. and Lee, 
Y.W. (2011): Effects of acute ingestion of 
different fats on oxidative stress and 
inflammation in overweight and obese 
adults. Nutr J., 10: 122-128. 

58. Phelps, L.E. and Peuler, J.D. (2010): 
Evidence of direct smooth muscle relaxant 
effects of the fibrate gemfibrozil. J. smooth 
muscle res., 46 (3): 125-142. 

59. Pigott, R.; Dillon, L.P.; Hemingway, 
I.H. and Gearing, A.J. (1992): Soluble 
forms of E-selectin, ICAM-1 and VCAM-1 
are present in the supernatants of cytokine 
activated cultured endothelial cells. 
Biochem Biophys Res Commun., 187: 
584-9. 

60. Pinhal, C.S.; Lopes, A.; Torres, D.B.; 
Felisbino, S.L.; Rocha- Gontijo, J.A. and 
Boer, P.A. (2013): Time-course morpho-
logical and functional disorders of the 
kidney induced by long-term high-fat diet 
intake in female rats. Nephrol Dial 
Transplant., 28: 2464-76. 

61. Reddy, M.A. and Natarajan, R. (2015): 
Recent developments in epigenetics of 
acute and chronic kidney diseases, Kidney 
International, 88 (2): 250–261. 

62. Reynolds, E.S. (1963): The use of lead 
citrate at high pH as an electron opaque 
stain in an electron microscopy.  J. Cell 
Biol., 17: 209-12. 

63. Robinson, D.G.; Ehlers, U.; Herken, 
U.E.; Herrmann, B.; Mayer, F. and 
Schurmann, F.W. (1987): Methods of 
preparation for electron microscopy. An 
introduction for the biochemical sciences. 
Muhlethaler K. ced., Pbl. Springer- 
Verlage. Berlin. Heidelberg, New York, 
London and Paris. ISBN:3-540-17592-X. 

64. Sedigheh, A.S.; Moshtaghian, J.; 
Mahbubeh, S.; Somayeh, K.; Mahmoud, 
R.; Azadeh, A. and Fatemeh, S. (2011): 



 
 

ROLE OF PUMPKIN SEED OIL ON SOME CARDIOVASCULAR AND... 953 

Hypoglycaemic and hypolipidemic effects 
of pumpkin (cucurbita pepo l.) on alloxan-
induced diabetic rats.  African Journal of 
Pharmacy and Pharmacology, 5(23): 2620–
2626. 

65. Shi, Q.; Vandeberg, J.F.; Jett, C.; Rice, 
K.; Leland, M.M.; Talley, L.; 
Kushwaha, R.S.; Rainwater, D.L.; 
Vandeberg, J.L. and Wang, X.L. (2005): 
Arterial endothelial dysfunction in baboons 
fed a high-cholesterol, high-fat diet. Am J 
Clin Nutr., 82: 751-9. 

66. Simmons, G.E.; Pruitt, W.M. and 
Pruitt, K. (2015): Diverse roles of SIRT1 
in cancer biology and lipid metabolism. Int. 
J. Mol. Sci., 16: 950–965. 

67. Szalay, C.I.; Erdelyi, K.; Kokeny, G.; 
Lajtar, E.; Godo, M.; Revesz, C.; 
Kaucsar, T.; Kiss, N.; Sarkozy, M.; 
Csont, T.; Krenacs, T.; Szenasi, G.; 
Pacher, P. and Hamar, P. (2015): 
Oxidative/nitrative stress and inflammation 
drive progression of doxorubicin-induced 
renal fibrosis in rats as revealed by 
comparing a normal and a fibrosis-resistant 
rat strain. PLoS ONE, 10, e0127090 

68. Tziomalos, K.; Krassas, G.E. and 
Tzotzas, T. (2009): The use of sibutramine 
in the management of obesity and related 
disorders: an update. Journal of Vascular 
Health and Risk Management, 5(1):441–
452.  

69. William, D.B. and Carter, C.B. (1996): 
Transmission electron microscopy. A 
Textbook For Materials Science. 2nded. Pbl. 
Springer-Verlage. Berlin. Heidelberg, New 
York and London, pp. 721-65. 

70. Wilson, K. and Walker, J. (2000): 
Practical Biochemistry: Principles and 
Techniques. 5th ed. Pbl. Cambridge, 
Cambridge University Press. Pp. 630-689. 

71. Xiao, Y.; Qianchun, D.; Jiqu, X.; 
Fenghong, H.; Qingde, H.; Zhihua, Y. 
and Jine, Y. (2012): Effects of cold-
pressed and vitamin E-enriched flaxseed 
oils on lipid profile and antioxidant status 
in high-fat fed rats. Eur. J. Lipid Sci.  
Technol., 114: 461–468. 

72. Xu, Z.J.; Fan, J.G.; Ding, X.D.; Qiao, L. 
and Wang, G.L. (2010): Characterization 
of high-fat, diet-induced, non-alcoholic 
steatohepatitis with fibrosis in rats. Dig Dis 
Sci., 55: 931-40. 

73. Yang, H.J.; Kyeong-Mi, C.; Qing, L.; 
Seon, B.K.; Hyeong, J.; Myounghwan, 
K.; Sang-Kyung, S.; Seon-Gil, D., Eunju, 
S.; Gayoung, J.; Hwan-Soo, Y.; Bang, 
Y.H. and Mi, K.L. (2015): Anti-Obesity 
Effect of 6,8-Diprenylgenistein, an 
Isoflavonoid of Cudrania tricuspidata 
Fruits in High-Fat Diet-Induced Obese 
Mice. Nutrition, 7(12): 10480-10490. 

74. Zhuang, S.Y.; Wu, M.L.; Wei, P.J.; 
Cao, Z.P., Xiao, P. and Li, C.H. (2016):  
Changes in Plasma Lipid Levels and 
Antioxidant Activities in Rats after 
Supplementation of Obtusifolin. Planta 
Med., 82 (6):539-43. 

 



 
 

BASMA K. RAMADAN et al. 954 

القلب خواص  زیت بذرة قرع العسل علي  بعض  دور
   في الجرذان البیضاء البالغة  لدمویة والكليواألوعیة ا

  
  2سعید محمود یمانإ – 2محمد  فءوالر عبد سلوي – 1رمضان كمال بسمة

  3عبد العاطي عودة یناسإ

  األزھر جامعة -كلیة الطب (بنات) - 3یاالفارماكولوجو  2الھستولوجیا و 1اقسام الفسیولوجیا
  

وازن  لغذاءنوعا من اتعتبر السمنة خلفیة البحث:  ر المت ر األمرا. وھي الغی ن أكث ث  .شیوعا ضم حی
أمر رتبط ب ا ت دم وأنھ غط ال اع ض ل إرتف دة  مث بھ الاض عدی اع نس دمدإرتف ي ال ي  و .ھون ف ؤثر ف د ت ق

دھون أیضاً  التركیب الدقیق للكلیة ة بال ر المشبعة، . ویعتبر زیت بذرة قرع العسل من المصادر الغنی غی
   .لیافمضادات االكسدة واأل

ث:  أثیر دراسةالھدف من البح اول ت ذرة زیت تن ي  العسل قرع ب از عل دم،  والجھ ضبط  ضغط ال
  . الدھون عالیة المعالجة بوجبات الجرذان البیضاء الذكور البالغة و في الكليالدوري، و 

ھم البالغة، تم تقسیم البیضاء الذكور من الجرذان 30تم تنفیذ الدراسة الحالیة على مواد وطرق البحث: 
ىإلى ثالث مجموعات متساویة:  وازن   المجموعة األول ذاء مت ي غ ذت عل (المجموعة الضابطة): تغ

م تخضع ألي معالجات.  ةباإلضافة إلي تناول محلول ملحي و ل ة  المجموعة الثانی (المجموعة المتغذی
ة اسابیع  على الغذاء م إستبدال تو الغني بالدھون) : تغذت ھذه المجموعة علي غذاء متوازن لمدة أربع

ة  ق أنبوب ن طری ھذا الغذاء بغذاء عالي الدھون لمدة ثمانیة اسابیع، باإلضافة إلي تناول محلول ملحي ع
ة.   دة المغذی ة المع ة المجموع ذاءالثالث ب الغ ل بجان رع العس ذرة ق ت ب ة بزی ة معالج ي  (مجموع الغن

رع العسل تم إعطائھا  بالدھون): تغذت علي غذاء عالي الدھون لمدة ثمان أسابیع، و بعدھا زیت بذرة ق
  عن طریق أنبوبة المعدة المغذیة.ملیلیتر/كجم) لمدة أربعة اسابیع  100(

د     م تحدی ة ت ة التجرب راتالفى نھای دم في تغی م، ومتوسط ضغط ال  ضربات القلبو وزن الجس
ن أرسم القلب، و تو رع العسل م ذرة ق ي  75ثیر جرعات مختلفة من زیت ب م/مل میكروجرا 1200ال

و ذلك في الشرائط الحلزونیة المعزولة من األرنب علي اإلنقباض األورطي المستحدث بالنورإیبینفرین 
ي  .البلدي ي و الكولیستیرول ف دم (نسب الكولیستیرول الكل ھذا باإلضافة إلي قیاس مستویات دھنیات ال

ة)،و ي الكثافة البروتین الدھني منخفض الكثافة و الكولیستیرول في البروتین الدھني عال  الدھون الثالثی
د وو دة (المانولدھی ادات االكس اثیون)، مض ك ، والجلوت ید النیتری اتینین، وأوكس ا والكری دالالت والیوری

م ) وجزیئات اإللتصاق بخالیا األوعیة الدمویة6-نخر الورم ألفا واإلنترلیكون ملاإللتھابات (عا ). كما ت
 .بالمجھر الضوئي واإللكترونيأخذ عینات من الكلى لتحضیرھا وفحصھا 
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ائج ران النت ي الفئ رع العسل ف ذرة ق ت ب ي أن االستخدام العالجي لزی ائج البحث الحالي ف تلخص نت : ت
ي و ضغط الدم و ضربات القلب بدالالت إحصائیة،و أدي إلي خفض وزن الجسمعالیة الدھون  أیضا إل

ان ھ ورإیبنیفرین و ك ن دواء الن ة م ات الناتج یط التقلص ا أدي تثب ائیة.  كم ة إحص أثیر ذو دالل ذا الت
ة و  دھون الثالثی ي و ال تیرول الكل تویات الكولیس اض مس دھني وإلنخف روتین ال ي الب تیرول ف الكولیس

الي  دھني ع روتین ال ي الب تیرول ف ع الكولیس ا إرتف ائیة، بینم ة إحص ھ دالل ا ل ة إنخفاض نخفض الكثاف م
افة إ ذا باالض ك.  ھ ید النیتری ة و أكس ادات الكثاف تویات مض ي مس ائیة ف ة إحص اض ذو دالل ي إنخف ل

اتینیین)، وو االكسدة (المانولدھید)، ا والكری ا، وظائف الكلي (الیوری ورم ألف االنترلیكون وعامل نخر ال
، مع زیادة ملحوظة في مستویات عامل 1-إلي جزیئات اإللتصاق بخالیا األوعیة الدمویة  باإلضافة ،6

ب . و االكسدة الجلوتاثیون. ن التركی ى تحس رع العسل أدى إل وب ق أظھر الفحص النسیجي أن زیت حب
ران  ي الفئ ي ف ف البین ة والتلی ذت على النسیجي للكلیة، كما إنخفض مدى تلف األنسجة الكلوی ي  تغ  الت

  .الغني بالدھون الغذاء

دھون الضاإلستنتاج:  یض نسبة ال ي تخف ا ف د یلعب دورا ھام ي إستخدام زیت بذرة قرع العسل ق ارة ف
ب ،وضغط الدم، والجسم،  ي، و ضربات القل ض دالالت اإللتھابووظائف الكل ذا  .بع ي ھ باإلضافة ال

ي،  ریان األورط ي الش أثیره عل ي وت ا إل ة و أیض ة الدموی دار األوعی دم بج ا ال اق خالی ة إلتص إحتمالی
ت لع ذا الزی تخدام ھ یة بإس ن التوص ك یمك ي ذل ة.  و عل ابات الكلوی ن اإلص الل م ن اإلق د م الج العدی

  أمراض القلب و األوعیة الدمویة وأمراض الكلي بشكل عام، وتصلب الشرایین بشكل خاص.
  
  

  


