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ABSTRACT 
 

The present study was designed to investigate the impact of high cholesterol 
diet on serum lipid profile and renal cortical structure in male albino rats. In addition, 
the possible effect of shark liver oil in reducing hypercholesterolemia induced renal 
cortical structural changes was studied in correlation with serum lipid profile. 

Results indicated that the highest decrease in rat serum triglycerides, total 
cholesterol, LDL-cholesterol and VLDL-cholesterol were in group feeding on ۲۰٪ shark 
liver oil for ۳۰ days of treatment (۲۸٫۲۰, ۲۳٫٦۰, ٥۰٫۳٤ and ۲۸٫۲۰٪, respectively).  On the 
other hand, the data showed that the highest increase in rat serum HDL-cholesterol 
was in ۲۰٪ shark oil feeding group (۷۲٫٤۷٪). 

Hypercholesterolemia induced prominent podocyte injury characterized by 
densely stained nuclei, vacuolated cytoplasm. Some renal corpuscles exhibited tuft 
attachment to Bowman's capsule. Tubular injury was also observed involving 
intracellular vacuoles and intensely stained nuclei. Also, partial loss of apical brush 
membrane and basal striation has been noticed in tubular epithelial cells. Shark liver 
oil dietary supplement noticeably corrected the changes in serum lipid profile and 
reduced hypercholesterolemia associated renal cortical damage to become 
comparable with that of the control. 

Also, shark liver oil could be considered as an excellent source of omega-۳-
fatty acids, squalene and other natural antioxidants which could be used as a good 
treatment for reducing hypercholesterolemia in serum lipids. 
These observations highlight the beneficial effect of shark liver oil, as a health 
supplement, in ameliorating the renal injury associated with hypercholesterolemia. 
These effects might be attributed to the antioxidant and hypolipidemic effects of shark 
liver oil.    
Keywords: Shark oil, Hypercholesterolemia, Renal Cortical and Triglycerides 
 

INTRODUCTION 
 
The fish oils, constitute an important source of omega-۳-

polyunsaturated fatty acids (PUFA).  The omega-۳ (PUFA) provides several 
benefits to the human health; they are essential for the development and 
function of certain organs and for several biochemical and physiological 
responses of the organism (Meyer et al., ۱۹۹۹). 

The consumption of omega-۳ (PUFA) prevents the appearance of 
cardiovascular diseases, due to the hypolipidemic (Harper and Jacobson, 
۲۰۰۱) and antithrombotic (Knapp, ۱۹۹۷) property of these fatty acids. 
         Hypercholesterolemia, recognized as contributing to atherosclerosis, is 
also considered as an independent risk factor for renal injury (Oda & Keane, 
۱۹۹۹). Numerous studies have shown that elevated plasma cholesterol can 
exacerbate renal disease (Vazquez-Perez, et al., ۲۰۰۱). 
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          Several previous studies have concerned with the effect of 
hypercholesterolemia on renal tissue for long periods with the end result of 
focal glomerulosclerosis and proteinuria that progress rapidly to renal failure 
(Deepa & Varalakshmi, ۲۰۰٦). However, there is little information about the 
early effect of hypercholesterolemia on renal injury (Joles, et al., ۲۰۰۰). 
          Shark liver oil, as a health supplement, has been suggested to be used 
in the treatment of infectious diseases (Szostak & Szostak-Wegierek, ۲۰۰٦) 
and in cancer therapy (Hajimoradi, et al., ۲۰۰۹). Shark liver oil is considered 
the richest source of squalene which has been reported to be hypolipidemic 
(Kelly, ۱۹۹۹) and anticarcinogenic (Reddy & Couvreur, ۲۰۰۹), in addition to its 
antioxidant and membrane stabilizing properties (Ko, et al., ۲۰۰۲). No 
available information has been obtained regarding the effect of shark liver oil 
on hypercholesterolemia-induced renal damage. 
           Therefore, the aim of the present work was to investigate the effect of 
a short term high cholesterol diet  (for ۱۰ days) on serum lipid profile and 
structure of the renal cortex of adult male albino rats and to evaluate the 
possible preventive effect of dietary supplement with shark liver oil in two 
different concentrations against the hypercholesterolemia-induced deleterious 
effects. 

 
MATERIALS AND METHODS 

 
Materials 
۱- Shark liver oil was obtained from Aden Gulf, Yemen. 
۲- Basal diet: Normal diet provided from animal house of Faculty of Medicine, 

Assiut University. 
۳- Rich Cholesterol diet contain basal diet + ۱ g Brain (gavage) 
Animals: 

Adult male albino rats weighing ۲۰۰-۲٥۰ gm, were obtained from the 
experimental animal house of Faculty of Medicine, Assiut University, Assiut, 
Egypt. 
 
Methods: 
Biological evaluation: 
۱- Experimental design: 

Forty male albino rats were isolated in clean properly ventilated cages 
under normal conditions with an appropriate temperature with free access of 
water.  Rats were divided into two groups according to the following scheme: 
G۱: Rats fed on basal diet (negative control) for forty days (n= ۱۰). 
G۲: Rats fed on a hypercholesterolemia diet for ten days (n= ۳۰). 
         Then, the second group was subdivided into three subgroups (n= ۱۰). 
G۲a: Rats fed on a hypercholesterolemia diet, then fed on basal diet to the 

end of experiment. (positive control). 
G۲b: Rats fed on a hypercholesterolemia diet, then fed on basal diet + ۱۰٪ 

shark liver oil to the end of experiment. 
G۲c: Rats fed on a hypercholesterolemia diet, then fed on basal diet + ۲۰٪ 

shark liver oil to the end of experiment. 

 ۸۱٦ 
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At the end of the experiment, blood samples were collected from the 
animals of different groups studied.  Then, animals were sacrificed and tissue 
specimens were taken from the right kidney and processed for histological 
examination of the renal cortex. 
۲- Biochemcial Examination  

Total cholesterol concentration was measured according to Allain et al. 
(۱۹۷٤) using commercially available kits (cholesterol C-test, ELITECH 
diagnostics, French). 

HDL cholesterol concentration was measured according to Lopes-
Virella et al. (۱۹۷۷) using commercially available kits (HDL-cholesterol test, 
ELITECH diagnostics, French). 

Triglyceride concentrations were measured colorimetrically at 
wavelength ٥٤٦ nm with commercially available kits (Triglycerides-test, 
ELITECH diagnostics, French), according to Bucolo and David (۱۹۷۳). 

The concentration of LDL cholesterol was calculated as the equation of 
Friedewald et al. (۱۹۷۲) as follows: 

LDL-cholesterol = [Total chol. – HDL-chol. – TG/٥]. 
The quotient TG/٥ are used as a measure of VLDL-cholesterol 

concentration.  The TG: VLDL-cholesterol ratio is constant at about ٥:۱ 
(Friedewald et al., ۱۹۷۲). 
۳- Histological Examination:  
۱- Tissue specimens were fixed in ۱۰٪  neutral formalin and processed for 

Harris Haematoxylin and Eosin (H&E) stain for general histological 
examination according to Drury and Wallington (۱۹۸۰). 

۲- Tissue specimens were fixed in ٤٪ gluteraldehyde, post fixed in osmium 
tetroxide, processed and embedded in epon. Semithin sections (۰٫٥ µm 
or ۱ µm) were stained with toluidine blue (Gupta, ۱۹۸۳) and examined by 
light microscope. 

 

RESULTS AND DISCUSSION 
 

The data presented in Tables (۱-٥) show the effect of adding shark 
liver oil in different levels to rat diets on serum lipids. 

Table (۱) showed that the highest decrease in rat serum triglycerides 
was in group feeding on ۲۰٪ shark oil for ۳۰ days of treatment (۲٥.۳۸%).  
Such finding are in agreement with Ruiz-Gutierrez et al. (۱۹۹۹) who reported 
that the decrement in rat serum triglycrides may have been due to inhibition 
of hepatic triacylglycerol synthesis, and stimulation of hepatic peroxisomal β-
oxidation. 

Data presented in Table (۲) showed that the highest decrease in rat 
serum total cholesterol was in group ۲c which treated with ۲۰٪ shark oil 
(۲۱.۸۲%); whereas lowest decrease was in group ۲b feeding on ۱۰٪ shark oil. 

Such trend are in agreement with Hirose et al. (۱۹۹۱) who found that 
sesamin lowered both serum and liver cholesterol levels by inhibiting 
absorption and synthesis of cholesterol simultaneously. Whereas there is a 
decrease in lymphatic absorption of cholesterol accompanying an increase in 
fecal excretion of neutral, but not acidic, steroids, particularly when the 
cholesterol-enriched diet is given. 

 ۸۱۷ 
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The beneficial effect of shark liver  oil in reducing serum total 
cholesterol level, which obviously appear in this investigation make this 
component having importance in hypercholesterolemia diet therapy. 

Tabulated data in Table (۳) showed that the highest increase in rat 
serum HDL-cholesterol was in ۲۰٪ shark oil group followed by ۱۰٪ shark oil 
group (٥٥.۹۳% and ۳٥٫۱۳%, respectively). 

Adverse trend of rat serum HDL-cholesterol level shown in LDL-
cholesterol level, whereas data in Table (٤) showed that the highest decrease 
in rat serum LDL-cholesterol was in ۲۰٪ shark oil group subsequently ۱۰٪ 
shark oil group (٤۷.٤۷% and ٤۰.٤۲%, respectively). 

The trend of serum VLDL-cholesterol level in rat during experimental 
period is shown in Table (٥).  These results recorded the same trend with 
serum triglyceride trend, which previously discussed.  Specially it assumes, 
first, that virtually all of the plasma triglyceride is carried on VLDL, and 
second, that the (triglyceride : cholesterol) ratio of VLDL is constant at about 
٥:۱ (Friedewald et al., ۱۹۷۲). 

Such findings are in agreement with Kushiro et al. (۲۰۰۲) who found 
that dietary lignans not only decrease triacylglycerol synthesis but also 
decrease secretion of this lipid molecule as VLDL resulting in un alteration of 
hepatic triacylglycerol content. 

In conclusion, shark liver oils is an excellent sources of omega-۳-fatty 
acids and squalene.  Also, the presence of α-tocopherols and carotenes 
prove their exceptional nutritional characteristic for human food as well as for 
feed. 

Nutritional-wise, shark liver oil could be developed into an important 
source of several value-added biologic active compounds.  Also, it could be 
considered as a good treatment for decreasing serum total cholesterol, LDL-
cholesterol, VLDL-cholesterol and triglycerides, as well as increasing HDL-
cholesterol level in rats. 
 
Table (۱): Effect of adding shark liver oil on rat serum triglyceride. 

 
Treatments* 

After 
depletion 

period 

After 
hyprcholesterolemic 

period 

During 
repletion 

period 

 
Reduction 

% 
G ۱ ۱۳۲٫۱٦ -- ۱۳٤٫۰۰ -- 
G ۲a ۱۳۲٫۱٦ ۲۰٦٫٤۲ ۱۹۸٫٦۰ ۳٫۷۸ 
G ۲b ۱۳۲٫۱٦ ۲۰٦٫٤۲ ۱٦۲٫۸۲ ۱۸٫۰۳ 
G ۲c ۱۳۲٫۱٦ ۲۰٦٫٤۲ ۱٤۸٫۲۰ ۲٥٫۳۸ 

*  G۱: negative control      G۲a: Positive control 
   G۲b: Fed on ۱۰٪ shark liver oil.     G۲c: Fed on ۲۰٪ shark liver oil. 
 
Table (۲): Effect of adding shark liver oil on rat serum total cholesterol. 

Treatments* 
After 

depletion 
period 

After 
hyprcholesterolemic 

period 

During 
repletion 

period 

Reduction 
% 

G ۱ ۱۲۰٫۸۰ --- ۱۲۲٫۰۰ -- 
G ۲a ۱۲۰٫۸۰ ۱٦۲٫۳۰ ۱٥۸٫٦۰ ۲٫۲۸ 
G ۲b ۱۲۰٫۸۰ ۱٦۲٫۳۰ ۱۲٦٫۷۰ ۲۰٫۱۱ 
G ۲c ۱۲۰٫۸۰ ۱٦۲٫۳۰ ۱۲٤٫۰۰ ۲۱٫۸۲ 

 ۸۱۸ 
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Table (۳): Effect of adding shark liver oil on rat serum HDL-cholesterol. 

Treatments* 
After 

depletion 
period 

After 
hyprcholesterolemic 

period 

During 
repletion 

period 

Increase 
% 

G ۱ ۳٥٫۲۰ -- ۳۷٫٤۱ -- 
G ۲a ۳٥٫۲۰ ۲۷٫۹۰ ۳۰٫۸٦ ۱۰٫٦۱ 
G ۲b ۳٥٫۲۰ ۲۷٫۹۰ ٤۱٫۷۰ ۳٥٫۱۳ 
G ۲c ۳٥٫۲۰ ۲۷٫۹۰ ٤۸٫۱۲ ٥٥٫۹۳ 

 
Table (٤): Effect of adding shark liver oil on rat serum LDL-cholesterol. 

Treatments* 
After 

depletion 
period 

After 
hyprcholesterolemic 

period 

During 
repletion 

period 

Reduction 
% 

G ۱ ٥۹٫۱۷ -- ٥۷٫۷۹ -- 
G ۲a ٥۹٫۱۷ ۹۳٫۱۲ ۸۸٫۰۲ ٥٫٤۸ 
G ۲b ٥۹٫۱۷ ۹۳٫۱۲ ٥۲٤ ٫٤٤۰٫٤۲ 
G ۲c ٥۹٫۱۷ ۹۳٫۱۲ ٤٦٫۲٤ ٤۷٫٤۷ 

 
Table (٥): Effect of adding shark liver oil on rat serum VLDL-

cholesterol. 

Treatments* 
After 

depletion 
period 

After 
hyprcholesterolemic 

period 

During 
repletion 

period 

Reduction 
% 

G ۱ ۲٦٫٤۳ -- ۲٦٫۸۰ -- 
G ۲a ۲٦٫٤۳ ٤۱٫۲۸ ۳۹٫۷۲ ۳٫۷۸ 
G ۲b ۲٦٫٤۳ ٤۱٫۲۸ ۳۲٫٥٦ ۱۸٫۰۳ 
G ۲c ۲٦٫٤۳ ٤۱٫۲۸ ۲۹٫٦٤ ۲٥٫۳۸ 

*  G۱: negative control      G۲a: Positive control 
   G۲b: Fed on ۱۰٪ shark liver oil.     G۲c: Fed on ۲۰٪ shark liver oil. 
 
General histological examination: 

In control animals (Group I), the renal cortex is characterized by the 
presence of renal corpuscles, proximal convoluted tubules (PCT) and distal 
convoluted tubules (DCT).Each renal corpuscle consists of a glomerular 
capillary tuft surrounded by capsular space and Bowman's capsule. The PCT 
is lined by a high cuboidal epithelium with deeply stained acidophilic 
cytoplasm and rounded nuclei. The DCT is lined by low cuboidal cells with 
pale acidophilic cytoplasm and rounded nuclei. The DCT exhibits a wider 
lumen than that of PCT (Fig.۱). In semithin sections; the glomerular 
capillaries are defined by the prominent glomerular basement membrane. 
Podocytes invest the capillary loops and have pale nuclei and extensive 
branching pale stained cytoplasm. The pariet al. layer of Bowman's capsule 
is lined by simple squamous epithelium. The mesangial cells are identifiable 
by their densely stained nuclei and surrounding deeply stained mesangium 
(Fig. ۲). The cells lining the PCT have apical brush border and well defined 
basal striations. Their nuclei are central and pale with prominent nucleoli. The 
cells of DCT have no apical brush border and their nuclei appear apical in 
position (Fig. ۳).   

 ۸۱۹ 
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The renal cortices of non treated high cholesterol diet-fed animals 
(Group IIa) exhibit structural changes mainly involving the renal corpuscles 
with some affection of PCT & DCT. Many renal corpuscles show attachment 
of the glomerular tufts to Bowman's capsule with a noticeable reduction of the 
urinary space. Both PCT & DCT show numerous intracellular vacuoles. Some 
exfoliated cells are observed in the lumen of some renal tubules (Fig. ٤). In 
semithin sections, many podocytes have intensely stained nuclei and 
vacuolated cytoplasm. Mesangial cells and their matrix appear relatively 
unchanged (Fig. ٥). Some nuclei of the tubular epithelial cells appear 
intensely stained. Many PCTs show partial loss of their apical brush 
membranes and basal striations (Fig. ٦). 

In the renal cortex of ۱۰٪ shark oil treated high cholesterol diet-fed 
animals (Group IIb), most renal corpuscles show absence of adhesions 
between the glomerular capillary tufts and Bowman's capsule. Less vacuoles 
are observed in the cytoplasm of tubular epithelial cells with fewer exfoliated 
cells in the lumen of PCT & DCT in comparison with those of the renal cortex 
of group IIa animals (Fig. ۷). In semithin sections, most podocytes exhibit 
pale stained nuclei with no vacuoles in their cytoplasm (Fig. ۸). The renal 
tubules show better structural preservation compared with those of group IIa 
animals. Most of their tubular cells have pale stained nuclei. The integrity of 
apical brush border is more preserved in many PCTs (Fig. ۹). 

In the renal cortex of ۲۰٪ shark oil treated high cholesterol diet-fed 
animals (Group IIc), most renal corpuscles and tubules appear relatively 
normal with a more or less similar structure to that of control animals (Fig. 
۱۰).Examination of the renal cortex of group IIc animals show a relatively 
normal appearance of the podocytes of most renal corpuscles (Fig. ۱۱). Few 
tubular epithelial cells show vacuoles in their cytoplasm. The integrity of 
apical brush borders and basal striations are more preserved in most PCTs 
(Fig.۱۲). 

The results of the present work demonstrated the deleterious effects of 
short-term high cholesterol diet feeding (for ۱۰ days) on rat serum lipid profile 
and renal cortical structure. 
The structural renal damage primarily involved the renal corpuscles which 
revealed densely stained nuclei and vacuolated cytoplasm of many 
podocytes. The podocyte injury observed in the present work was in 
accordance with the work of Attia, et al. (۲۰۰٤), who studied the effect of 
hypercholesterolemia inducing diet in rats. However, in hyperlipidemic Apo E 
null mice (an experimental model for spontaneous hyperlipidemia) podocytes 
showed normal electron microscopic structure (Bruneval, et al., ۲۰۰۲). This 
controversy may be due to different rodent models used in these studies. 
Podocyte injury would progress to detachment of podocyte from the 
glomerular basement membrane (Kriz, et al., ۱۹۹۸) and thus could explain 
the attachment of glomerular tufts to the Bowman's capsule (Shirato, et al., 
۱۹۹٦).  

Similarly, glomerular tuft adhesion to the Bowman's capsule was 
observed in rabbits fed hypercholesterolemia inducing diet for ۱۲ weeks 
(Vazquez-Perez, et al., ۲۰۰۱). 
 

 ۸۲۰ 
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Fig. ۱: A photomicrograph of the renal cortex of a control rat. The renal 

corpuscle shows the glomerulus (G) with its capillary tufts surrounded 
by capsular space and Bowman's capsule (arrow). The epithelium of 
PCT is lined by high cuboidal cells with intensely stained acidophilic 
and rounded nuclei (P). The DCT is lined by low cuboidal cells with pale 
stained cytoplasm and rounded nuclei (D).( H&E x٤۰۰) 

Fig.۲: A photomicrograph of the renal cortex of a control rat showing a part of a 
renal corpuscle. Glomerular capillaries are defined by the prominent 
glomerular basement membrane. Podocytes (P) have extensive 
branching pale stained cytoplasm & pale stained nuclei. Note the 
mesangial cells (M) and the squamous cells of Bowman's capsule 
(arrow) (Toluidine blue   x۱۰۰۰) 

Fig.۳: Another photomicrograph of the renal cortex of a control rat. The cells of 
PCT (P) have apical brush border & well formed basal striations. Their 
nuclei are central and pale with prominent nucleoli. The DCT (D) 
exhibits a wider lumen with pale apical nuclei and no brush border in 
their lining cells.   (Toluidine blue   x۱۰۰۰) 

 ۸۲۱ 
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Fig. ٤: A photomicrograph of the renal cortex of a non treated high cholesterol 

diet-fed rat. Notice the attachment of glomerular capillary tufts to 
Bowman's capsule (arrow) with a noticeable reduction of the capsular 
space. Numerous intracellular vacuoles can be noticed in many of the 
tubular cells involving both PCT &DCT (asterisk). ( H&E   x٤۰۰) 

Fig. ٥: A photomicrograph of the renal cortex of a non treated high cholesterol 
diet-fed rat. Many podocytes have intensely stained nuclei and 
vacuolated cytoplasm (P). Mesangial cells (M) and their matrix appear 
relatively unchanged. (Toluidine blue   x۱۰۰۰) 

Fig. ٦: Another photomicrograph of the renal cortex of a non treated high 
cholesterol diet-fed rat. Some tubular cells have intensely stained 
nuclei (arrow). Notice the partial loss of apical brush border and basal 
striation of PCTs. (Toluidine blue   x۱۰۰۰) 

 ۸۲۲ 
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Fig. ۷: A photomicrograph of the renal cortex of a ۱۰٪ shark oil treated high 

cholesterol diet-fed rat. No adhesion can be observed between the 
glomerular capillary tufts and Bowman's capsule. Less vacuoles are 
noticed in the tubular cells of PCT &DCT compared to those of non 
treated high cholesterol diet-fed rats. Few exfoliated cells are seen in 
the lumen of some renal tubules. ( H&E   x٤۰۰) 

Fig. ۸: A photomicrograph of the renal cortex of a ۱۰٪ shark oil treated high 
cholesterol diet-fed rat. Podocytes (P) exhibit pale stained nuclei with 
no vacuoles in their cytoplasm. (Toluidine blue   x۱۰۰۰)                                                                                                                                                                                                                                          

Fig. ۹: Another photomicrograph of the renal cortex of a ۱۰٪ shark oil treated 
high cholesterol diet-fed rat showing pale stained nuclei of tubular 
epithelial cells. Notice the more preservation of the apical brush border 
of PCTs. (Toluidine blue   x۱۰۰۰) 

 ۸۲۳ 
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Fig. ۱۰: A photomicrograph of the renal cortex of a ۲۰٪ shark oil treated high 

cholesterol diet-fed rat. The renal corpuscle and tubules appear 
relatively normal. ( H&E   x٤۰۰) 

Fig. ۱۱: A photomicrograph of the renal cortex of a ۲۰٪ shark oil treated high 
cholesterol diet-fed rat showing the relatively normal appearance of 
glomerular podocytes. (Toluidine blue x۱۰۰۰) 

Fig. ۱۲: Another photomicrograph of the renal cortex of a ۲۰٪ shark oil treated 
high cholesterol diet-fed rat showing vacuoles (v) in the cytoplasm of 
few tubular epithelial cells with more preservation of the apical brush 
border and basal striations of most proximal tubular cells. (Toluidine 
blue   x۱۰۰۰) 

 ۸۲٤ 
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Regarding the renal tubules, variable degrees of damage have been 
observed in the renal cortex of HCD fed rats. These include intracellular 
vacuoles, intensely stained nuclei, partial loss of apical brush membrane in 
proximal convoluted tubules (PCT) and loss of basal striation in both PCT 
and distal convoluted tubules (DCT). This was in agreement with Bobulescu, 
et al. (۲۰۰۸) who studied the effect of renal lipid accumulation on rat proximal 
tubular cells. It has been reported that renal tubular damage may occur 
primarily by lipemic oxidative injury and cellular dysfunction (Sudhahar, et al., 
۲۰۰۸). Also, renal tubular damage has also been suggested to be secondary 
to hypercholesterolemia-induced glomerular damage and proteinuria leading 
to tubular luminal obstruction by protein casts (Rasch, et al., ۲۰۰۲).  

Shark liver oil has been administered orally in this work to HCD fed rats 
in two different concentrations (۱۰٪ & ۲۰٪) for one month. It revealed a 
noticeable reduction of hypercholesterolemia-induced renal structural 
changes in most renal corpuscles and tubules with the restoration of serum 
lipid profile to normal values. The use of the low concentration (۱۰٪ shark 
liver oil) showed substantially low renal damage, whereas nearly normal renal 
architecture was observed following the use of the high concentration (۲۰٪ 
shark liver oil). These results indicate a cytoprotective effect of shark liver oil 
against hypercholesterolemia-induced renal damage which is most probably 
mediated through its antioxidant properties and hypolipidemic effect. This 
effect of shark liver oil may be attributed to its great content of squalene 
(Vazquez-Perez, et al., ۲۰۰۱). Squalene is suggested to have cholesterol 
lowering effect and an antioxidant effect (Farvin, et al., ۲۰۰٤).  
In conclusion, shark liver oil administration effectively restored most of high 
cholesterol diet-induced deleterious effects suggesting that this medicinal 
supplement can play a therapeutic role against both disturbed serum lipid 
profile and renal cortical damage associated with dietary 
hypercholesterolemia. The effect was better with ۲۰٪ than ۱۰٪ shark liver oil 
administration. The possible prophylactic effect of shark liver oil supplement 
with high cholesterol diet feeding for longer duration remains to be elucidated.      
 
 

REFERENCES 
 
 

Allain, C.C.; Poon, L.S.; Chan, C.S.G.; Richmond, W. and Fu, P.C. (۱۹۷٤). 
Enzymatic determination of total serum cholesterol. Clin. Chem. ۲۰, ٤۷۰-٤۷٥. 

Attia DM, Feron O, Goldschmeding R, Radermakers LH, Vaziri ND, Boer P, 
Balligand J-L, Koomans HA and Joles JA (۲۰۰٤): Hypercholesterolemia in 
rats induces podocyte stress and decreases renal cortical nitric oxide 
synthesis via an angiotensin II type ۱ receptor-sensitive mechanism. J Am. 
Soc. Nephrol, ۱٥:۹٤۹-۹٥۷. 

Bobulescu IA, Dubree M, Zhang J, McLeroy P and Moe OW (۲۰۰۸): Effect of renal 
lipid accumulation on proximal tubule Na/H exchange and ammonium 
secretion. Am J Physiol Renal Physiol, ۲۹٤: F۱۳۱٥-F۱۳۲۲. 

Bruneval P, Bariety J, Belair M-F, Mandet C, Heudes D and Nicoletti A (۲۰۰۲): 
Mesangial expansion associated with glomerular endothelial cell activation 
and macrophage recruitment is developing in hyperlipidemic apoE null mice. 
Nephrol Dial Transplant, ۱۷: ۲۰۹۹-۲۱۰۷. 

 ۸۲٥ 



Seleim, Magda A. A. and Amel M. M. Abdel-Hafez   

Bucolo, G. and David, H. (۱۹۷۳). Quantitative determination of serum triglycerides 
by the use of enzymes. Clin. Chem. ۱۹, ٤۷٤-٦۸۲. 

Deepa PR and Varalakshmi P (۲۰۰٦): Favourable modulation of the inflammatory 
changes in hypercholesterolemic atherogenesis by a low-molecular-weight 
heparin derivative. Int J Cardiol, ۱۰٦: ۳۳۸-۳٤۷. 

Drury RAB and Wallington EA (۱۹۸۰): Carelton's Histology Technique, ٥th Edition. 
Oxford University Press, Oxford. New York. Toronto, ۱۲۹-۱۳۰. 

Farvin KHS, Anandan R, Kumar SHS, Shiny KS, Sanakar TV and Thankappan TK 
(۲۰۰٤): Effect of squalene on tissue defense system in isoproterenol-induced 
myocardial infarction in rats. Pharmacol Res, ٥۰: ۲۳۱-۲۳٦. 

Friedewald, W.T.; Levy, R.I. and Fredrickson, D.S. (۱۹۷۲). Estimation of the 
concentration of low-density Lipoprotein cholesterol in plasma without use of 
the preparative ultracentrifuge.  Clin. Chem. ۱۸, ٤۹۹-٥۰۲. 

Gupta PD (۱۹۸۳): Ultrastructural study on semithin section. Science Tools, ۳۰: ٦-۷. 
Hajimoradi, M.; Hassan, Z.M.; Pourfathollah, A.A.; Daneshmandi, S. and 

Pakravan, N. (۲۰۰۹). The effect of shark liver oil on the tumor infiltrating 
lymphocytes and cytokine pattern in mice. J. Ethnopharmacol, ۱۲٥-٥٦٥ :٦۷۰. 

Harper, C.R. and Jacobson, T.A. (۲۰۰۱). The fats of life: The role of omega-۳ fatty 
acids in the prevention of coronary heart disease.  Archives of International 
Medicine, ۱٦۱, ۲۱۸٥-۲۱۹۲. 

Hirose, N.; Inoue, T.; Nishihara, K.; Sugano, M.; Akimoto, K.; Shimizu, S. and 
Yamada, H. (۱۹۹۱). Inhibition of cholesterol absorption and synthesis in rats 
by sesamin. J. Lipid Res. ۳۲, ٦۲۹-٦۳۸. 

Joles JA, Kunter U, Janssen U, Kriz W,Rabelink, TJ, Koomans HA and Floege J 
(۲۰۰۰): Early mechanisms of renal injury in hypercholesterolemic or 
hypertriglyceridemic rats. J Am Soc Nephrol, ۱۱: ٦٦۹-٦۸۳. 

Kelly, G.S. (۱۹۹۹). Squalene and its potential clinical uses. Altern Med Rev., ۱: ۲۹-
۳٦. 

Knapp, H.R. (۱۹۹۷). Dietary fatty acids in human thrombosis and hemostasis. 
American J. of Clinical and Nutrition, ٦٥, ۱٦۸۷٥-۱٦۹۸٥. 

Ko, T.F.; Weng, T.M. and Chiou, R.Y. (۲۰۰۲). Squalene content and antioxidant 
activity of Terminalia catappa leaves and seeds.  J. Agric. Food Chem., ٥۰: 
٥۳٤۳-٥۳٤۸. 

Kriz W, Gretz N and Lemley KV (۱۹۹۸): Progression of glomerular diseases: Is the 
podocyte the culprit? Kidney Int, ٦ :٥٤۸۷-٦۹۷. 

Kushiro, M.; Masaoka, T.; Hageshita, S.; Takahashi, Y.; Ide, T. and Sugano, M. 
(۲۰۰۲). Comparative effect of sesamin and episesamin on the activity and 
gene expression of enzymes in fatty acid oxidation and synthesis in rat liver.  
J. Nutr. Biochem. ۱۳, ۲۸۹-۲۹٥. 

Lopes-Virella, M.F.; Stone, P.; Ellis, S. and Coiweil, J.A. (۱۹۷۷). Cholesterol 
determination in High-Density Lipoproteins separated by three different 
methods. Clin. Chem. ۲۳, ۸۸۲-۸۸٤. 

Meyer, B.J., Tsivis, E., Howe, P.R.C.L. and Calvert, G.D. (۱۹۹۹). Polyunsaturated 
fatty acid content of food: differentiating between long and short chain 
omega-۳ fatty acids.  Food Australia, ٥۱, ۸۱. 

Oda H and Keane WF (۱۹۹۹): Recent advances in statins and the kidney. Kidney 
Int, ۷۱(Suppl ٦۲): S۲-S٥. 

 ۸۲٦ 



J. Food and Dairy Sci., Mansoura Univ., Vol. ۱ (۱۲), December, ۲۰۱۰ 

Rasch R, Nyengaard JR, Marcussen N and Meyer TW (۲۰۰۲): Renal structural 
abnormalities following recovery from acute puromycin nephrosis. Kidney 
Int, ٦۲: ٤۹٥-٦۰٦. 

Reddy, L.H. and Couvreur, P. (۲۰۰۹). Squalene: a natural triterpene for use in 
disease management and therapy.  Adv. Drug Deliver Rev., ٦۱: ۱٤۱۲-۱٤۲٦. 

Ruiz-Gutierrez, V.; Perez-Espinosa, A.; Vazquez, C.M. and Santa-Maria, C. (۱۹۹۹).  
Effects of dietary fats on lipid composition and antioxidant enzymes in rat 
liver. British J. Nutr. ۸۲, ۲۳۳-۲٤۱. 

Shirato I, Hosser H,Schulze M,Susani M, Kerjaschki D and Mooney A (۱۹۹٦): The 
development of focal segmental glomerulosclerosis in Masugi nephritis is 
based on progressive podocyte damage. Virchows Arch, ٤۲۹: ۲٥٥-۲۷۳. 

Sudhahar V, Kumar SA, Varalakshmi P and Sujatha V (۲۰۰۸): Protective effect of 
lupeol and lupeol linoleate in hypercholesterolemia associated renal 
damage. Mol Cell Biochem, ۳۱۷: ۱۱-۲۰. 

Szostak WB and Szostak-Wegierek S (۲۰۰٦): Health properties of shark oil.Przegl 
Lekarski, ٦۳: ۲۲۳-۲۲٦. 

Vazquez-Perez S, Aragoncillo P, de las Heras N, Navarro-Cid J, Cediel E, Sanz-
Rosa D, Ruilope LM, Diaz C, Hernandez G, Lahera V and Cachofeiro V 
(۲۰۰۱): Atorvastatin prevents glomerulosclerosis and renal endothelial 
dysfunction in hypercholesterolemic rabbits. Nephrol Dial Transplant, 
۱٦(Suppl ۱): ٤۰-٤٤. 

 
تأثیر استخدام زیت كب�د الح�وت ف�ى تص�حیح التغیی�ر الح�ادث ف�ى قش�رة الكل�ى الن�اتج 

 الكولیستیرول فى الدم لذكور الفئران الألبینو عن زیادة نسبة
 **أمل مرزوق محمد عبد الحافظ و* ماجدة عبد الحمید أحمد سلیم

 جامعة أسیوط  -كلیة الزراعة -قسم علوم وتكنولوجیا الأغذیة   *
 جامعة أسیوط -كلیة الطب –قسم الھیستولوجى  **

 

 
خدام الوجبات الغذائیة ذات المستوى المرتف�ع م�ن الكولیس�تیرول أجریت ھذه الدراسة لتوضیح تأثیر است

بالإض�افة إل�ى ت�أثیر اس�تخدام . على لیبیدات الدم فى ذكور الفئران الألبینو وت�أثیر ذل�ك عل�ى تركی�ب خلای�ا الكل�ى
 .زیت كبد الحوت فى خفض لیبیدات الدم المسبب للتدھور فى خلایا الكلى

ی�وم ف�ى تغذی�ة الفئ�ران أدى  ۳۰لفترة % ۲۰یت كبد الحوت بتركیز وقد أوضحت النتائج أن استخدام ز
إل��ى انخف��اض واض��ح ف��ى تركی��ز ك��ل م��ن الجلس��ریدات الثلاثی��ة والكولیس��تیرول الكل��ى والكولیس��تیرول م��نخفض 

 .بینما حدث زیادة واضحة فى الكولیستیرول مرتفع الكثافة،الكثافة
ومن جھة أخرى وجد أن الزیادة فى كولیستیرول الدم أدى إل�ى إص�ابة واض�حة ف�ى خلای�ا قش�رة الكل�ى 
الت��ي تمی��زت بزی��ادة اص��طباغ الانوی��ة وح��دوث فج��وات بالس��یتوبلازم وك��ذلك وج��د أن بع��ض الجس��یمات الكلوی��ة 

ات داخ�ل الخلای�ا كما لوحظ إصابة الأنابی�ب الت�ي اش�تملت عل�ى فج�و. أوضحت التصاق الخصل لمحفظة باومان
 .بالإضافة إلى فقد جزئي للسطح العلوي والتخطیطات السفلیة للخلایا الطلائیة المبطنة للأنابیب الكلویة

بصفة عامة نجد أن اس�تخدام زی�ت كب�د الح�وت أدى إل�ى تحس�ین مس�توى لیبی�دات ال�دم وك�ذلك تص�حیح 
 . بیعيالتغییر الحادث فى تركیب قشرة الكلى لتصبح مقاربة للتركیب الط

 
 قام بتحكیم البحث
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