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ABSTRACT 
 
Background Obesity is the number one preventable risk factor for chronic kidney 
disease. Multiple observational studies have documented an association between 
obesity and risk of kidney disease even after adjustment for obesity-related co-morbid 
conditions, including diabetes mellitus. Because diet specially dietary fat has been 
recognized as contributing to the development and prevention of obesity, the influence 
of quantities and qualities of dietary fat on the pathogenesis of obesity related renal 
disorders has been studied. It has been known that tissues of porpoise contain unique 
structured-lipids as combination of iso-valeric acid (iso-C5:0) and ω-3 
polyunsaturated fatty acids (ω-3 PUFA). It is well known that ω-3 PUFAs have lipid-
lowering effects in animal and human studies. Omega3-polyunsaturated fatty acids 
can prevent or alleviate obesity-related disorders through the suppression of fatty 
acid synthesis, enhancement of fatty acid β-oxidation. In the present study the effect of 
structural-lipids from porpoise adipose tissue (porpoise oil) on lipid metabolism was 
investigated. Design In this study 4 groups of male albino rats (n=10/group): group 1 
received control diet 10.6% fat, group 2 received high fat diet (HFD) 53.15% fat, 
group 3 received HFD 53.15% fat with porpoise oil from start of induction of obesity 
and group 4 received HFD 53.15% fat and followed by addition of porpoise oil for 4 
weeks after induction of obesity. All groups were subjected to the assay of serum 
levels of total lipid profile, urea, creatinine, fasting glucose and insulin as well as the 
levels of free fatty acid (FFA), malondialdehyde (MDA) and nitric oxide (NO). Also, 
renal tissue levels of triacylglycerol (TAG), FFA, and MDA and NO as well as aldose 
reductase (AR) activity were assayed, with estimation of urinary albumin level. 
Results: There was statistically significant improvement in all parameters of renal 
function, oxidative stress and dyslipidemia under the effect of porpoise oil intake. 
Conclusions: The current results might lead us to better utilization of porpoise oil 
due to its content of ω-3 PUFA to reduce lipid deposition in the kidney tissue with 
improving its functions, therefore presenting an opportunity for developing new 
strategies to treat obesity. 
Key words: obesity, high fat diet (HFD), porpoise oil, free fatty acid (FFA), 
malondialdehyde (MDA), nitric oxide (NO), triacylglycerol (TAG), aldose reductase 
(AR),  omega-3 poly unsaturated fatty acids (n-3 PUFA) 
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INTRODUCTION 
 

Obesity is a condition of 
abnormal or excessive fat 
accumulation to the extent that 
increase the risk of suffering from 
type II diabetes mellitus, 
cardiovascular disease, cancer and 
renal diseases. Obesity is considered 
as a result of long-term energy 
imbalance and it has been linked to 
increased dietary intake, especially 
saturated fat, and sedentary lifestyle(1).  
Obesity in animal model is usually 
taken as any significant increase in 
body weight or energy content relative 
to control animals. The induction of 
obesity may be performed in animals 
by neuroendocrine, dietary or genetic 
changes (2). 

Oxidative stress is loss of the 
equilibrium between the generation of 
oxidants and antioxidant systems. 
Oxidative stress is an important 
mediator of damage to cell structures 
including cell membrane, lipids, 
nucleic acids and proteins. The major 
aldehyde product of lipid peroxidation 
is malondialdehyde (MDA) (3). 

In the kidney, a number of 
pathways generate reactive oxygen 
species (ROS) such as high 
intracellular glucose level, polyol 
pathway activation, inducible nitric 
oxide synthase (iNOS) and 
lipotoxicity contribute to localized 
tissue oxidative stress(4). Aldose 
reductase (AR), a key enzyme in the 
polyol pathway, catalyzes reduction of 
glucose to sorbitol whose intracellular 
accumulation might cause renal 
tubular reabsorption dysfunction(5). 

Quality and quantity of dietary fat 
had different effects on the 

pathogenesis of obesity and its 
complications. Modification of fatty 
acid composition and/or their location 
in the glycerol backbone can improve 
the physical and/or physiological 
properties of dietary lipids, in 
particular, ω-3 polyunsaturated fatty 
acids (ω-3 PUFA)(6). Omega-3 poly 
unsaturated fatty acids from fish oil 
eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA) are 
more biologically potent than those 
from plants. Fish oil ω-3 PUFA affect 
eicosanoid metabolism and cytokine 
production (7). Porpoise oil contains 
structural lipids as combination of iso-
valeric acid (iso-C5) and ω-3 PUFA(8). 

Therefore, our aim was to 
develop obesity in rat by high fat diet 
(HFD) and to estimate the 
biochemical changes and mechanisms 
that link obesity with altered renal 
function to shed light on the effect of 
obesity on kidney and its 
improvement with porpoise oil to give 
a new hope for controlling the effect 
of obesity on the kidney functions.  
 
MATERIAL & METHODS 

 
The current work was carried 

out in accordance with the guidelines 
of the Ethical Committee of Medical 
Research of Faculty of Medicine 
Tanta University. All chemicals were 
obtained from Sigma Chemical 
Company, Bio-diagnostic Dokki, 
Giza, Egypt, Diamond Diagnostic, 
Egypt, Spinreact, Egypt and Sigma 
Scientific Service, Egypt. All the 
remaining chemicals were of the 
highest analytical grade. All the 
solutions used for enzyme assays were 
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prepared using deionized water to 
eliminate trace metal contaminations. 

The present study was carried out 
on 40 white male albino rats their 
weight ranged 110-116 grams. During 
the study, the animals were kept in 
wire mesh cages with ad libitum 
access to water. The room temperature 
was about 22-24°C and the animals 
were exposed to 12:12 hours light 
dark cycles. The animals were 
randomly divided into four equal 
groups. All animals were given one 
week to acclimate to lab conditions, 
during that time they were maintained 
on ad libitum (laboratory chow and 
water).  
Group I (control group): Ten rats 
given control diet (low fat diet), 
10.6% fat, 59.7% carbohydrate and 
27.3% protein during the entire study 
(12 weeks). Composition of the 
control diet (g/kg diet) was according 
to the formula of Dourmashkin et 
al.(9). 
Group II (obese group): Ten rats 
given HFD, 53.15% fat, 27.17% 
carbohydrate and 19.68% protein 
during the entire study (12 weeks). 
Composition of the HFD (g/kg diet) 
was according to the formula of 
Dourmashkin et al.(9). 
Control diet and HFD constituents 
were purchased from El-Gomhoria 
Company, Cairo, Egypt. High fat diet 
was preserved at 4°C until used. 
Obesity was induced in 12 weeks. 
Group III:  Ten rats received HFD 
for 12 weeks with porpoise oil intake 
from the start with a dose of I 
ml/kg/day by oral administration 
through nasogastric tube. 
Group IV: Ten rats received the high 
fat diet for 12 weeks followed by 
porpoise oil intake with a dose of I 

ml/kg/day by oral administration 
through nasogastric tube for another 4 
weeks with HFD. 
Sampling and tissue preparation:  

By the end of the experimental 
period, all fasting rats (8-12 hours) 
were sacrificed and blood and tissue 
samples were collected. 
Blood sampling:  

Sera were separated and stored in 
aliquots at -70°C till used for 
estimation of fasting plasma glucose 
by oxidase method using assay kit 
(Biodiagnostic, Egypt), serum urea 
and creatinine by colorimetric 
methods using commercial kits 
(Diamond Diagnostic, Egypt), total 
lipid profile including total cholesterol 
(TC), triglycerides (TG) and high-
density lipoprotein cholesterol (HDL) 
by colorimetric methods using assay 
kits (Biodiagnostic, Egypt). Low-
density lipoprotein cholesterol (LDL) 
concentration was calculated 
according to Friedewald et al.(1972)10. 
Insulin level was measured by 
Enzyme-Linked Immunosorbent 
Assay (ELISA) technique and 
calculation of homeostasis model 
assessment for insulin resistance 
(HOMA-IR)(11). Free fatty acid 
(FFA)(12), MDA(13) and nitric oxide 
(NO)(14) levels were measured 
according to Falholt et al. (1973),  
Ohkawa (1979) and Miranda et al. 
(2001) respectively. 
Urine sampling:  

Random urine samples were 
obtained for assay of urinary albumin 
according to the method of Wrenn et 
al.(15) using commercial kits 
(Biodiagnostic, Egypt). . 
Tissue sampling:  

At the end of the experiment, rats 
were sacrificed by decapitation and 
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the abdomen was opened, kidneys and 
visceral adipose tissue were removed. 
Kidney was taken, cleared of the 
adhering fat, weighed, washed by ice 
cold saline, dried by filter paper and 
the lipids were extracted according to 
Folch et al.(16). Kidney was  spliced 
into 3 pieces and stored at - 70oC, then 
underwent homogenization with a 
potter- Elvenhjem tissue homogenizer 
(30 up and down strokes) in phosphate 
buffer saline (PBS) 50 mM pH (7.4) 
for estimation of protein content 
according to the colorimetric methods 
of Lowry et al.(17) as well as TG, FFA 
levels according to the methods 
reported previously, potassium 
phosphate buffer 10 mM pH (7.4) for 
estimation of MDA and NO levels 
according to the methods reported 
previously and 5 mM PBS pH (6.2) 
containing 10 mM mercaptoethanol 
for estimation of AR activity 
according to Song et al.(18). The crude 
tissue homogenate was centrifuged at 
10,000 rpm, for 15 minutes in cold 
centrifuge, and the resultant 

supernatant was used for the previous 
different estimations.  
Statistical analysis:  

All the statistical analyses were 
processed using Statistical Program of 
Social Sciences (SPSS) for windows, 
version 10.0. Values of the measured 
parameters were expressed as mean 
value ± SD and the difference 
between the four groups was 
determined using ANOVA test, and 
the significance was considered at p 
values <0.05.  
 

RESULTS 
  

Figure (1) shows a comparison of 
body weight (BW) gain of rats in 
grams throughout the experimental 
study each separated by 2 weeks 
interval among all studied groups 
using ANOVA-test. There was 
significant difference between them 
(p-value <0.05) with significantly 
higher increase in the body weights of 
the group receiving HFD alone more 
than control group. Administration of 
porpoise oil minimizes the increase in 
body weight. 
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Figure (1) Comparison of BW gain in grams of rats throughout the experimental 

study separated by 2 weeks interval among all studied groups. 
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Table (1) shows that body, kidney and visceral adipose tissue weights increased 
significantly in rats on the HFD alone compared with body weight of control group, 
while treatments with porpoise oil significantly reduced this gain during the treatment 
period with porpoise oil. 
 
Table (1): Comparison between all studied groups as regard body, kidney and 
visceral adipose tissue weights 

 GI  
(n=10) 

GII 
 (n=10) 

GIII 
(n=10) 

GIV 
(n=10) 

F. 
test 

p. 
value  

Body weight (g.) 124.3+8.6 261.4+20.5 178.2+11.3 213.7+14.9 6.362 0.008* 
Kidney weight (g.) 0.6+0.04 2.11+0.32 1.24+0.19 1.85+0.34 2.410 0.033* 
Visceral  adipose tissue (g.) 3.21+0.74 19.3+7.5 12.3+2.7 17.4+8.6 3.626 0.013* 

* Significant at P-value < 0.05  
 
 

Table (2) shows significant increase in urinary albumin level, serum levels of 
urea, creatinine, TAG, total cholesterol (TC), low density lipoprotein-cholesterol 
(LDL-C) with low level of high density lipoprotein-cholesterol (HDL-C) in rats on 
the HFD alone compared with control group. While, administration of porpoise oil 
significantly improved these changes with more improvement occurs in the group 
received porpoise oil from the start of induction of obesity.  
 
 
Table (2): Statistical comparison between all studied groups as regards lipid profile, 
renal function tests and urinary albumin level 

 GI (n=10) GII 
 (n=10) 

GIII 
(n=10) 

GIV  
(n=10) 

F. test p. value 

Urinary Albumin 
level (mg/24 hours) 

10.63+0.63 33.88+0.96 15.79+0.68 21.63+1.29 6.362 0.001* 

Urea level (mg/dl) 20.3+1.4 38.1+0.85 22.36+2.43 22.4+1.7 3.620 0.007* 
Creatinine, (mg/dl) 0.4+0.06 0.82+0.17 0.51+0.08 0.52+0.10 4.712 0.014* 
TAG level (mg/dl) 86.3+2.7 330.4+10.8 216.1+7.5 263.7+3.7 7.623 0.001* 
TC  level (mg/dl) 79.5+3.2 311.4+13.2 167.8+9.6 260.1+5.7 4.421 0.010* 
LDL level-C  (mg/dl) 25.3+1.9 233.1+8.6 91.4+5.3 182.4+4.7 5.302 0.019* 
HDL-C level (mg/dl) 36.1+2.9 23.4+5.3 32.2+2.7 26.4+2.8 4.622 0.048* 

* Significant at P-value < 0.05  
 

Table (3) shows that serum levels of glucose, insulin, MDA and FFA were 
significantly raised as well as the calculated HOMA-IR, while NO levels were 
significantly lowered in rats on the HFD alone compared with control group. These 
alterations were ameliorated by administration of porpoise oil with more 
improvement occurs in the group received porpoise oil from the start of induction of 
obesity. 
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Table (3): Statistical comparison between all the studied groups as regard serum 
levels of  MDA, FFA, NO, fasting glucose and fasting insulin as well as the 
calculated of HOMA-IR. 

 GI (n=10) GII (n=10) GIII 
(n=10) 

GIV (n=10) F. test p. 
value  

Fasting glucose 
(mg/dl) 

86.5+7.2 139.5+6.8 111.2+3.3 123.4+6.2 5.326 0.008* 

Fasting insulin level 
(µIU/ml) 

5.10+0.86 33.5+4.2 12.1+1.2 22.3+2.6 3.963 0.019* 

HOMA.IR 1.06+0.11 11.3+1.5 3.28+0.93 6.68+1.47 3.654 0.013* 
MDA (nmol/ml) 2.71+0.63 4.92+0.67 3.68+0.91 3.96+0.47 2.152 0.047* 
FFA level 22.10+0.59 41.26+1.22 25.74+0.12 31.26+1.14 2.963 0.028* 
NO level (µmol/l) 2.84+0.32 1.91+0.24 2.10+0.30 1.82+0.09 4.996 0.027* 

* Significant at P-value < 0.05  
 
 

Table (4) shows that tissue levels of TG, FFA and MDA as well as AR activity 
were significantly raised, while tissue NO level was significantly lowered in rats on 
the HFD alone compared with control group. These alterations were ameliorated by 
administration of porpoise oil with more improvement occurs in the group received 
porpoise oil from the start of induction of obesity. 
 
 
Table (4):  Statistical comparison between all studied groups as regards to 
kidney tissue TAG ,FFA, NO ,MDA level  and AR enzyme activity 

 GI 
 (n=10) 

GII 
(n=10)  

GIII 
(n=10) 

GIV 
(n=10) 

F. 
test 

p. 
value 

TG level (mg/g. tissue) 5.99+0.37 12.10+0.58 8.51+0.63 10.73+0.29 1.336 0.147 
FFA level (mg/g. tissue) 6.11+0.99 12.10+0.42 8.56+0.37 10.63+0.47 5.632 0.005 
NO level (µmol /g. tissue) 1.43+0.38 0.76+0.09 0.91+0.20 0.81+0.08 6.326 0.001 
MDA level (nmol/ g. tissue) 1.24+0.25 6.75+1.47 3.58+0.62 3.01+0.42 3.226 0.017 
AR activity (umol NADPH/ 
min-1/g-1protein) 

0.61+0.07 1.52+0.21 0.76+0.11 0.70+0.10 3.556 0.042 

* Significant at P-value < 0.05  
 
 

DISCUSSION 
 

Obesity is a complex metabolic 
disorder characterized by an excess of 
body fat and represent one of the 
major public health problems, dietary 
factors, particularly the consumption 

of HFD is considered a risk factor for 
its development (19). 

Hypercaloric diet is the simplest 
obesity-induction model, and closely 
resembles the reality of obesity in 
humans. Rat model is a useful tool for 
inducing experimental obesity as they 
will readily gain weight when fed 
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HFD containing more saturated fat, 
and due to great similarity between 
the genomes of rodents and 
humans(20). 

Obesity is an important 
independent risk factor for kidney 
disease because of renal intracellular 
lipid accumulation, obesity associated 
hypertension, hyperglycemia, 
dyslipidemia and oxidative stress (21). 

In the present study, a HFD 
containing 53.15% of its calories from 
fat as vegetable oil was used to induce 
obesity in albino rats. Obesity was 
induced within 12 weeks. The body, 
kidney and visceral adipose tissue 
weights gained by rats on HFD 
formula, was significantly more than 
that gained by those on control diet 
(10.6% of its calories is derived from 
fat). This may be due to HFD-induced 
hyperphagia and the high energy 
value of HFD (22) , such result is in 
accordance with that of Akiyama et 
al.(23). Visceral and renal fat 
accumulation through consumption of 
HFD may contribute to increased 
intra-renal pressure and physically 
compress the kidneys (24). 

Our results showed a significant 
decrease in whole body, kidney and 
visceral adipose tissue weights from 
oral administration of porpoise oil 
especially in the group fed porpoise 
oil from the start of obesity induction 
(group 3) than those fed porpoise oil 
for 4 weeks after obesity induction 
(group 4). Mathai et al.(25) reported 
that ω-3 PUFA supply may control the 
food intake, especially in conditions 
of reduced glucose availability in the 
cells as in diabetes mellitus. Different 
forms of dietary fat were reported to 
change the expression of neuropeptide 

genes involved in energy homeostasis 
in different way (26).  

Influx of FFA in the proximal 
tubule normally occurs via 
reabsorptive endocytosis of filtered 
albumin. Increased filtration of FFA-
bearing albumin and/or an increased 
FFA/albumin ratio may contribute to 
proximal tubule FFA overload and 
renal lipotoxicity. Lipotoxicity is the 
accumulation of excess lipids in 
tissues other than adipose tissues. 
Lipotoxicity cause cellular 
dysfunction mainly due to direct toxic 
effects of FFA which cause loss of 
mitochondrial membrane potential 
with ATP depletion, activation of 
apoptosis, and peroxynitrite 
generation(27). Organ weight 
measurement is important to access 
general toxicity because any change in 
organ weight is a sensitive indicator of 
toxicity (28).  

This current study revealed that 
obese rats on HFD had significantly 
higher serum levels of TC, TG, LDL-
C, serum and tissue FFA and renal 
tissue TG, and low level of HDL-C, 
compared to control group, a finding 
in accordance with that of Woo et 
al.(29) and Kochikuzhyil et al.(30).  
This may be due to dietary lipid 
ingestion and insulin resistance which 
enhances the lipolytic activity of 
visceral adipocytes increasing FFA 
release and their supply to the liver 
resulting in increased VLDL synthesis 
and secretion31. Decreased HDL-C 
level may be due to increased HDL 
catabolism as a result of insulin 
resistance  and increased FFAs levels 
which increased hepatic lipase activity 
to remove lipids from LDL and H\DL 
making them denser  and smaller 32.  
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Porpoise oil supplementation 
produced significant decreases in 
serum levels of TC, TG, LDL-C, 
serum and tissue FFA and renal tissue 
TG, while there was significant 
increases in HDL-C in obese rats with 
more improvement in group fed  
porpoise oil from the start of obesity 
induction than group fed porpoise oil 
for 4 weeks after induction. From the 
current data, it could be suggested that 
porpoise oil has hypolipidemic action. 
This could be explained by 
suppression of hepatic lipogenesis, 
enhanced fatty acid oxidation in the 
liver and skeletal muscle as well as 
enhancing the flux of glucose to 
glycogen by ω-3 PUFA content of 
porpoise oil(33). These studies were 
extensively reviewed and 
reported(34,35). 

 The current study also revealed 
higher level of urinary albumin, 
fasting blood glucose, fasting plasma 
insulin and HOMA-IR in rats on HFD 
than the control ones, which parallels 
the results obtained by Lu et al.(36) 
and Afonso et al.(37) These results 
could be attributed to nutrient 
overload, inflammation, oxidative 
stress, deficiency of active insulin 
receptors causing hyperinsulinemia38. 
Hyperinsulinemia causes 
downregulation of the insulin 
receptors, later on exhaustion of the β 
cell function and overt type II diabetes 
mellitus occurs. Increasess in insulin, 
FFA, and/or glucose levels cause 
more oxidative stress and more 
ionpairment of both insulin action and 
secretion39.  

Porpoise oil administration to 
HFD fed rats reduced significantly 
urinary albumin, blood glucose and 
plasma insulin level and HOMA-IR 

index, with more improvement in 
group fed porpoise oil from the start 
of induction than group fed porpoise 
for 4 weeks after induction. These 
results are in accordance with those 
obtained by Storlien et al.(40).  This  
effect may be due to improvement of  
insulin action by ω-3 PUFA contents 
of porpoise oil, through suppression of  
hepatic lipogenesis, reducing the 
hepatic output of TG, inducing FA 
oxidation, decreasing inflammatory 
cytokines, reducing expression of 
iNOS, decreasing ROS production 
and  improving glucose uptake and 
glycogen synthesis (41,42). 

Lifestyle and diet play an 
important role in the development of 
kidney disease. The obese rats showed 
a highly significant increase in the 
concentration of serum urea and 
creatinine in HFD group compared 
with the control group, a finding 
which is in agreement with the result 
of Cindik et al.(40). The oral 
administration of porpoise oil led 
highly significantly decrease in serum 
levels of urea and creatinine in group 
fed porpoise oil from the start of 
induction than group fed porpoise for 
4 weeks after obesity induction. The 
effect of porpoise oil on renal lipid 
metabolism could serve as a new 
therapeutic approach, as it counters 
the renal changes associated with 
metabolic syndrome, and has 
beneficial effects on renal function.  

Nitric oxide is synthesized 
continuously in the endothelium from 
L-arginine by endothelial nitric oxide 
synthase (eNOS). It plays an 
important role in maintaining basal 
vascular tone, inhibits platelet and 
leukocyte adhesion to vascular 
endothelium, and inhibits proliferation 
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of smooth muscle cells through its 
effect on the soluble Guanylate 
Cyclase signaling pathway (44). It 
plays an important role in the 
regulation of renal blood flow to the 
renal medulla and in the tubular 
regulation of sodium excretion.(45). 
The current study revealed lower level 
of NO in serum and kidney tissue in 
rats on HFD than the control ones. 
This may be due to NO inactivation 
by ROS and decreased NO synthase 
activity. Nitric oxide deficiency may 
contribute to renal vascular congestion 
and the renal dysfunction 
progression(46). 

The oral administration of 
porpoise oil led to highly significantly 
increase in serum and kidney tissue 
NO levels in the group fed porpoise 
oil from the start of obesity induction 
than group fed porpoise for 4 weeks 
after obesity induction. This effect 
may be due to increased vascular 
synthesis of NO, decreased oxidative 
stress, improvement of dyslipidemia 
and hyperglycemia associated with 
administration of porpoise oil that 
results in replenish of NO level to 
normal (47). 

Aldose reductase catalyzes 
reduced nicotinamide adenine 
dinucleotide phosphate (NADPH) 
dependent reduction of glucose to 
sorbitol. This current study revealed 
higher level of renal tissue AR activity 
in rats on HFD than the control ones. 
This may be due to hyperglycemia 
and increased intracellular glucose 
level which activate polyol pathway 
that cause accumulation of sorbitol (48). 
Sorbitol decreases the activity of Na+-
K+-ATPase as well as increased 
expression of cytokines and proteins 
including transforming growth factor 

(TGF-β) and fibronectin which cause 
thickening of the glomerular basement 
membrane and renal tubular 
reabsorption defect48.  

The oral administration of 
porpoise oil led to highly significant 
decrease in kidney tissue AR activity 
in the group fed porpoise oil from the 
start of obesity induction than group 
fed porpoise oil for 4 weeks after 
obesity induction this effect is due to 
decreased blood glucose level and the 
improvement in insulin sensitivity of 
the glomerular cells (49). 

Obesity per se may induce 
systemic oxidative stress through 
increased ROS production via obesity 
associated hyperglycemia, 
hyperinsulinemia, FFA, increased 
NADPH oxidase and decreased 
antioxidant enzymes. ROS generated 
in oxidative stress activate nuclear 
factor kappa-B (NF- ĸB) that triggers 
the transcription of several mediators 
of inflammation with more ROS genĸ 
eration (50). This current study also 
revealed higher level of MDA in 
serum and kidney tissue from HFD 
rats than the control ones, indicating 
oxidative stress in the renal tissue 
which causes lipid peroxidation. Our 
results are in agreement with the 
results of Olusi et al.(51) and 
Amirkhizi et al.(52). The oral 
administration of porpoise oil showed 
that MDA in serum and kidney tissue 
were highly significantly decreased in 
group fed porpoise oil from the start 
of obesity induction than group fed 
porpoise oil for 4 weeks after obesity 
induction this can be explained by 
amelioration of oxidative stress state 
by porpoise oil administration.  

From these data it could ve 
suggested that HFD might cause renal 
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oxidative stress and renal lipotoxicity 
which are associated with lower renal 
NO, so HFD can initiate glomerular 
vasoconstriction and renal lipotoxicity 
favouring nephropathy. 
  

CONCLUSION 
 
Collectively, feeding HFD to rats 
resulted in significant elevation in 
body weight, visceral fat weight, 
blood levels of glucose, insulin , 
TAG, TC, LDL-C, serum and renal 
tissue MDA, serum and renal tissue 
FFA, renal tissue TAG  and AR 
activity with significant decrease in 
serum and renal NO levels in our 
obesity model. All of these parameters 
implicated in renal disorders and 
produce adverse effects on kidney. 

Administration of porpoise oil 
improved these changes as it improves 
blood glucose level, insulin 
sensitivity, dyslipidemia, lipid 
peroxidation which is cytotoxic by 
reducing free-radical production and 
by increasing NO 
production/availability. NO improves 
renal vascular tone so that kidney 
function is improved. Porpoise oil can 
protect the kidney from deleterious 
effect of bad feeding habit and obesity 
but further studies is required to 
explain whether these effects is due to 
ω-3 PUFA component alone or other 
component of porpoise share these 
effects. 

 Our data offer novel insights into 
potential mechanisms of renal 
dysfunction in obesity and 
demonstrate the efficacy of porpoise 
oil in renal protection and weight 
management.  
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  تأثير زيت الدولفين علي كلي الجرزان التي 
  تتناول وجبة عالية الطاقة غنية بالدھون

  
  ولاء عرفة كشك‘ نعمة علي سليمان

  جامعة طنطا - كلية الطب قسم الكيمياء الحيوية الطبية 
  

سѧم أكبѧرمن والتى يكون فيھا نسبة النسيج الѧدھنى فѧى الج، تعد السمنة أحد امراض التمثيل الغذائى : مقدمة البحث
معظم الأخطار الصحية المتعلقة بالسمنة تزداد زيادة مضطردة مع زيѧادة الѧوزن ، وتعѧد السѧمنة ، المعدل الطبيعى

من أھم العوامل المؤدية الѧى أمѧراض الكلѧي و تعѧد انѧواع الѧدھون المختلفѧة التѧي يѧتم تناولھѧا لھѧا تѧاثير كبيѧر علѧي 
زيѧت الѧدلفين و ھѧو زيѧت غنѧي بالاحمѧاض الدھنيѧة  .ض الكلѧيالمشاكل الصحية المصاحبة للسمنة و خاصة امѧرا

و التѧѧي لھѧѧا تѧѧاثير كبيѧѧر فѧѧي تقليѧѧل نسѧѧبة الѧѧدھون فѧѧي الѧѧدم وذلѧѧك بمنѧѧع تكѧѧوين  ٣متعѧѧددة غيرالتشѧѧبع مثѧѧل الاوميجѧѧا 
الاحمѧѧاض الدھنيѧѧة وكѧѧذلك تحفيѧѧز عمليѧѧة اكسѧѧدة الاحمѧѧاض الدھنيѧѧة وھѧѧي العمليѧѧة التѧѧي  تتسѧѧبب بحѧѧدوث المشѧѧاكل 

  . احبة للسمنة و التي تنعكس علي جميع اغشية الجسم ومنھا اغشية الكليالمرضية المص
يھدف ھذا البحث الي القاء الضوء على فاعلية زيت الѧدلفين ضѧد التѧأثير الضѧار للسѧمنة علѧى الكلѧي ، كمѧا 

ھѧذه  تھدف الدراسة ايضا الي عمل نموذج للسمنه باستحدام وجبة عالية الطاقة غنية بالѧدھون ومعرفѧة اثѧار تنѧاول
الوجبة في مدى احѧداث السѧمنة و علѧي بعѧض الѧدلائل الحيويѧة الخاصѧة بالالتھѧاب الѧذي يحѧدث فѧي جميѧع اغشѧية 

  . الجسم نتيجة للسمنة ومنھا اغشية الكلي 
مѧن  ١٠: المجموعѧة الأولѧي: أجريت الدراسة علѧى أربعѧة مجموعѧات مѧن ذكѧور الجѧرزان البيضѧاء :خطة البحث

. يحتوى على كافة العناصѧر الغذائيѧة المناسѧبة، الجرذان يمثلوا مجموعة الضبط عن طريق تغذيتھا بغذاء متوازن
. الطاقѧѧة غنيѧѧة بالѧѧدھون مѧѧن الجѧѧرذان التѧѧى تمѧѧت اصѧѧابتھا بالسѧѧمنة بتغѧѧذيتھا بوجبѧѧة عاليѧѧة١٠: المجموعѧѧة الثانيѧѧة
من الجرذان التى تمت اصابتھا بالسمنة بتغذيتھا بوجبة عالية الطاقة غنية بالѧدھون و كѧذلك  ١٠: المجموعة الثالثة

مѧن الجѧرذان التѧى تمѧت اصѧابتھا بالسѧمنة بتغѧذيتھا  ١٠:  المجموعة الرابعة. تناول زيت الدلفين مع بداية التجربة
  .اسابيع ٤لدھون و كذلك تناول زيت الدلفين بعد حدوث السمنة لمدة بوجبة عالية الطاقة غنية با

اسѧѧبوع مѧѧع التسѧѧجيل الѧѧدورى لمѧѧدى الزيѧѧادة فѧѧى وزن الجسѧѧم كѧѧل اسѧѧبوعين و  ١٢وقѧѧد تمѧѧت عمليѧѧة التغذيѧѧة لمѧѧدة 
الحصول علي عينات بول عشѧوائية مѧن جميѧع المجموعѧات الخاضѧعة للتجربѧة وتمѧت عمليѧة الѧذبح وتجميѧع الѧدم 

  :وقد اجريت الاختبارات التالية.الدم وكذلك تم الحصول على كلي الجرذانوفصل مصل 
 قياس مستوى الالبومين في البول .  
 قياس مستوى السكر و ھرمون الانسولين الصائم وكذلك مستوي البولينا و الكرياتينين في مصل الدم . 
 وانسجة الكلي قياس مستوى البروتينات الدھنية ، والاحماض الدھتية الحرة فى مصل الدم. 
 قياس مستوي ثنائى الدھيد المالون فى مصل الدم و انسجة الكلي . 
 قياس مستوي اوكسيد النيتريك في مصل الدم و انسجة الكلي. 
 قياس نشاط انزيممختزل الالدوزفي انسجة الكلي . 

  :وقد أسفرت الدراسة عن النتائج الأتية
جزء من الكيفيѧة التѧى تجعѧل السѧمنة أحѧد أھѧم العوامѧل  التغيرات التى تمت ملاحظتھا أثناء الدراسة توضح

فان الѧدور الѧذى يلعبѧه زيѧت الѧدلفين فѧي ، ومن ناحية أخرى، التى تؤدى الى ارتفاع نسبة الاصابة بأمراض الكلي
تحسين ھذه الاثار الضارة للسمنة وتحسين وظائف الكلي و كذلك تقليل نسبة الѧدھون المتراكمѧة فѧي انسѧجة الكلѧي 

ممѧا يجعلѧه  امѧل جديѧد لعѧلاج الاخطѧار  ٣حتوائه علي الاحماض الدھنية متعددة غير التشبع مثل الاومجا وذلك لا
  .المصاحبة لمرض السمنة

 


