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ABSTRACT 

Background: This study was carried to investigate the effects of pomegranate  

peels(Punic granatumL), on the blood lipid level, some physiological parameters 

as liver function, kidney function, histological properties of Heart in 

hypercholestrmic. 

 Rats were divided into 2 groups first group as negative group and the second 

group thypercholestrmic group which divided into 4 groups positive control, and 

3 thypercholestrmic groups,  fed on several diets containing 5%, 10%,15%  of 

pomegranate peels for 28 days. Peel was cleaned from impurities and washed 

with tap water. Drying Oven air dry at 45 °C  was used for 48 hours to dry the 

peel, then ground  in  a Multi  Mill  apparatus to passé through a 50 mesh sieve to 

obtain a fine peel powder . Bodyweight gain, feed intake and feed efficiency ratio 

were calculated at the end of experiment. Fasting blood sample were taken on 

day 28 for the determination of serum total cholesterol (TC) , serum triglycerides 

(TG) , HDL cholesterol,LDL cholesterol ,creatinine, serum urea, aspartate 

aminotransferase (AST) and glutamic pyruvic transaminase (GPT). The heart  of 

all animals were carefully removed and slices from them were fixed in 85% 

alcohol for 24 hours, and then processed for paraffin embedding. Histological 

sections, 7 micron-thick, were cut and stained with heamatoxylin and eosin. They 

were then microscopically examined to evaluate the effects of the three differ 

concentration of formalin on these organs. 

It was concluded that treatment using  pomegranate peel  (Punic granatum  L), 

reduced significantly    LDL-c ,Serum triglycerides in hypercholestremic rats 

which fed different levels of pomegranate peel and the decrease was the best as 

the level of supplement peels increased. 
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 رأصُش لشىس انشيبٌ ػهٍ يسزىٌ دهىٌ انذو نفئشاٌ انزجبسة

 سحر عبذ العسٌس خٍري، ** حسن محمد صبحً،،*  وفائً زكً عازر مٍخائٍل*

 علا علً علً **    ماجذة رمسي قسطنذي، **

 **انمبهشح -انًؼهذ انمىيً نهزغزَخ -لسى الإحزُبجبد انغزائُخ وانًُى

 رد الطبٍعٍت ،جامعت القاهرةقسم الموا *يؼهذ انجحىس الافشَمُخ

 الملخص العربى

َهذف هزا انجحش إنً إيكبَُخ إسزخذاو ثؼض يخهفبد انضًبس يضم لشىس انشيبٌ لإػذاد 

% يٍ انمشىس. فً هزح انزجشثخ  05%، 01% ،5وججبد غُُخ ثبلأنُبف ػٍ طشَك إضبفزهب ثُسجخ 

زشول انسبنت والأسثغ يجًىػبد رى رمسُى انفئشاٌ إنً خًسخ يجًىػبد انًجًىػخ الأونً هً انكُ

% كىنُسزشول نًذح أسجىػٍُ 0,5الأخشي فزى إصبثزهب ثئسرفبع انكىنُزسشول ورنك ثزغزَزهب ػهً 

ورشكذ إحذاهًب كًجًىػخ ضبثطخ يىججخ وانضلاس يجًىػبد الأخشي رى إضبفخ يسحىق لشىس 

%، 5خ وطحُهب( ثُست سبػ 54و نًذح 55انشيبٌ )ثؼذ رُظُفهب ثبنًبء ورجفُفهب ػهً دسجخ حشاسح 

َىو .فً َهبَخ انزجشثخ رى رثح انفئشاٌ  84%  ورى رغزَخ انفئشاٌ ػهً انىججبد نًذح %05، 01

ووظبئف  ,HDLC   ( وانكىنُسزشول TGولُبس يسزىي انذهىٌ فٍ انذو وانجهُسشَذاد انضلاصُخ )

 انكهً وانكجذ وإجشاء انفحص انهسزىنىثبصىنىجً نهمهت. 

بئج اَخفبض وصٌ انفئشاٌ ػُذ رغزَزهى ػهً انمشىس ونىحع أَضب أٌ الانُبف أوضحذ انُز        

انًىجىدح فً انمشىس ادد انً اَخفبض يسزىي كلا يٍ انكىنُسزشول انكهً وانجهُسشَذاد انضلاصُخ. 

 ولذ وجذ اٌ رُبول انُست انؼبنُخ يٍ انمشىس  رؤدي إنً َزبئج أفضم .

 

 -الكلماث الكاشفت :

  وظبئف انكجذ -وظبئف انكهً -رشاٌ جهُسشَذ -كىنُسزشولان -لشىس انشيبٌ 
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INTRODUCTION 
 Pomegranate (Punica granatum L.) is an important fruit crop of tropical 

and subtropical regions of the world. Pomegranate fruit is consist of three parts: 

the seeds (about 3% of the weight of the fruit); the juice (about 30% of the fruit 

weight)، and the peels which include the husk and interior network membranes. 

Health benefits of pomegranate peel (antioxidant, antimicrobial, anti 

inflammatory, anticancer and other biological activities) recently reviewed by 

Prakash and Prakash (2011).    

Hyperlipidemia contributes significantly in the manifestation and 

development of atherosclerosis and coronary heart diseases (CHD). 

Cardiovascular diseases, including atherosclerosis are the most common cause of 

mortality and morbidity worldwide (Yokozawa et al., 2003). Several factors, 

such as diet rich in saturated fats and cholesterol, age, family history, 

hypertension and life style play a significant role in causing heart failure. The 

high levels of cholesterol particularly LDL cholesterol are mainly responsible for 

the onset of CHDs (Farias et al., 1996 and Yokozawa et al., 2003).  

AIM OF THE STUDY 

This study aimed to evaluate the effect of pomegranate peel on the blood 

lipid level, some physiological parameters as liver function, kidney function, and 

histological properties of Heart in hypercholestrmic rats.  

MATERIALS AND METHOD: 
MATERIAL:   

  Pomegranate fruits (punica granatum L ) were obtained from local 

market. Preparation of peel was cleaned from impurities and washed with   tap 

water. Drying Oven air  at 45 °C was used for 48 hours to dry peels, then it was 

ground   in  a Multi  Mill  apparatus and passed through a 50 mesh sieve to obtain 

a fine peel powder.                                                                                                                                                  

Rats  :- Fifty four adult male albino rats, Sprague dawley strain, mean weight 

was 200±10 g were obtained from Research Institute of Ophthalmology Medical 

Analysis Department, Giza, Egypt. The animals were divided into five groups 

and housed individually in stainless steel cages, fitted with a wire mesh bottoms 

and front in room maintained at 25 – 30°C with about 50% relative humidity. 

The room was lighted daily photoperiod of 12 h light and 12 h dark. During the 

conditioning period and throughout the trial food and tap water were provided 

adlibitum.   

Rats were divided into2 groups and were housed individually in the wire cage.  

First group: fed on basal diet.  Second group (hypercholestrmic rats). 

Hypercholesterolemia was induced in normal healthy adult male albino rats by 

feeding on hyperlipidemic diet (1.5% cholesterol and +10% lard) for 2 weeks, 

then fasting blood serum obtained and total cholesterol, VLDL, LDL, HDL and 

TG level were estimated. 

Grouping of rats: - First group: 6 rats fed on basal diet only (G1) the negative 

control.  
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Second group (hyperchlestrmic rats ): hypercholestrmic albino were divided in 

to 4 group 6 rats in each group as follows:  

The positive control (G2): Fed on basal diet as (hypercholestrrmic control).   

Group G3:  Fed on basal diet +5% pomegranate peel instead of starch.  

Group G4:  Fed on basal diet +10% pomegranate peel instead of starch.  

GroupG5:  Fed on basal diet +15% pomegranate peel instead of starch. 

Diet: The basal diet was prepared according to AIN(1993).The vitamin mixture 

and the salt mixture were prepared according to AIN(1977).   

 The organ weight was taken on the day of sacrifice (final). The testicles were 

separated through dissection after trimming off the attached tissues and weighed 

using volume displacement method.  

 Biochemical analysis Blood: 

At the start of the experimental period the animals were fasted for 12 h. 

Weekly blood samples were taken from retro orbital. Blood samples were 

collected in a clean dry centrifuge tube from hepatic vein, and try these in 1 week 

and in 2 week of experimental period. 

       At the end of the 4 weeks of experimental period, the animals were fasted for 

12 h. They were anesthetized with diethyl ether. Incisions were made into the 

abdomen and blood was drawn from hepatic vein. Blood sample was taken on 

EDTA as whole blood sample for determination blood petsher. Blood samples 

were immediately collected in dry clean tubes form the portal vein and left to clot 

at room temperature. Another part tube without anticosulant takes for separation 

of serum by centrifugation at 4000 r.p.m for 10 minutes. The collected samples 

were analyzed for the following Biochemical parameters. Serum Cholesterol 

Allain et al (1974). Determination of serum triglycerides Fossatip and 

Prancipel(1982), high density lipoprotein (HDL) Cholesterol Burstein(1970), 

Determination of phospholipids Zolliner and Eberhagal, (1965) Determination 

of free fatty acids. (Falholt et al1973) and Total Lipids of liver the method which 

was used according to Bligh and Dyer (1959). Creatinine was determined 

according to the method described by Bohmer (1971). Urea was determined 

according to the method described byPatton and Crouch (1977). Aspartate 

aminotransferase (AST) and Alkaline phosphate (ALT) activities were measured 

according to method described by Reitman and Frankel (1957). 

Histological study:  All animals were sacrificed under anathesia on the 4
th

 week 

of experiment. The heart of all animals was dissected removed and fixed in 10% 

formalin solution. The fixed specimens were then trimmed, washed and 

dehydrated in ascending grades of alcohol. These specimens were cleared in 

xylene, embedded in paraffin, sectioned at 4 – 6 microns thickness and stained 

with Hematoxylen and Eosin (H&E ) then examined microscopically according 

to Carle`ton (1979). 

Statistical analysis: Statistical analysis was carried out according to Snedecor 

and Cochran (1972), as the mean ± standard deviation (SD). Statistical analyses 

was  preformed with statistical package for social science   for windows (spss , 

version 11.0, Chicago , DL-USA).The data were analyses  by one- way analyses 
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of variance (ANOVA). To compare the difference between groups, post hoc 

listing was performed by L.S.D test.  

RESULTS AND DISCUSSION 
Data In Table (1)show the effect of feeding different levels of pomegranate 

peel  on feed intake, efficiency ratio (FER) and Body weight gain (BWG) in  

hypercholestrmic rats. FI decrease in all groups when compared with positive 

and negative control groups. On the other hand  ,FER in all hypercholestrmic 

groups increased when compared with the positive group, especially G4 (10% 

peels).BWG showed a gradual increase as the level of supplement increased. 

These results are in accordance with those of Abdel-Rahim, et al., (2013). 

    Data In Table (2) reflects the effect of feeding different levels of  

pomegranate peel on relative weight of the organs of hypercholestrmic rats. The 

obtained data illustrated that  hypercholestrmic rats had a gradual decrease of 

relative kidney weight ,heart weight  and liver weight .But spleen weight  

inG3,G4 increased while decrease in G5. The statistical analysis showed a low 

significant correlation between treatments and organs ratio compared with the 

positive control. On the other hand, the supplemented  hypercholestrmic groups 

had a significant decrease in liver  and kidney by feeding rats on pomegranate 

peel. This may be due to peels polyphenols which increased the antioxidant 

capacity against the free radical in some organs. These results are in accordance 

with those of Oluremi et al., (2008) 

Table (3) showed the feeding effect of different levels of pomegranate peel 

on liver lipids of hypercholestrmic rats. Lipids  of hypercholestrmic rats which 

fed on different levels of  pomegranate peels showed a gradual decrease as the 

level of supplemented increased. The Table illustrated a decrease of liver 

phospholipids, varies among pomegranate peel feeding levels. The obtained data 

showed a gradual decrease of liver content of free fatty acids as a result of 

increased feeding pomegranate peel as supplemented in the diets. HDL-

cholesterol of liver showed a gradual increase as the feeding supplemented 

pomegranate peel increased when compared with the positive control. These 

results are in agreement with those reported by Abdel-Rahim et al.(2013) , 

Neyrinck et al. (2013) and Zhou Zhong; et al. (2012). 

Dietary supplementation of pomegranate peel could be used  to have a 

favorable effect on improved CF digestibility coefficient, blood level profile, the 

semen quality and antioxidant status. Addition of pomegranate peel may have an 

extra protective effect according to its contents of natural antioxidants Fayed, et 

al.,(2012). These results suggest that WIFF (The water-insoluble fiber-rich 

fraction).  Could be a potential cholesterol-lowering ingredient in human diets or 

new formulations of fiber-rich functional foods. Chau et al.,( 2004). 

     Table (4) showd the effect of feeding different levels of pomegranate peel on 

liver functions of hypercholestrmic rats. There were decreases in aspartame 

amino transferase (AST) levels ,and a gradual decrease of alanine amino 

transferase (ALT) level  as supplement level increased  compared with the 
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positive control group. Chau et al. (2004) reported that pomegranate Peel is rich 

in polyphenols that exhibit antioxidant and anti-inflammatory capacities in vitro.   

     Table (5) reflects the effect of feeding on different levels of pomegranate peel 

supplement on kidney functions of hypercholestrmic rats. Data recorded a 

gradual decrease in serum creatinine , as the feeding level of pomegranate peel 

increased . Urea showed a gradual decrease with the increase of supplement peels 

level when compared with the positive control group. These results are in 

agreement with those reported by Adler et al. (2007). 

Data in Table (6)recorded the effect of feeding on different levels of 

pomegranate peel on blood lipid in hypercholestrmic rats ,showed a gradual 

decrease in blood lipid as the level of supplement increased. Also, a gradual 

decrease of triglyceride, VLDL as a result of increased feeding pomegranate 

peels in the diets.While LDL decreased in G3 and G4 but increased in G5.Also 

total cholesterol decreased in G4, but increased in G5. HDL-cholesterol showed a 

gradual increase as the feeding supplement pomegranate peel increased when 

compared with the positive control. These results are in agreement with those 

reported by Adler et al. (2007) and Allain (2004) who reported that 

pomegranate peel decreased blood lipid profile. 

In conclusion, supplementation with pomegranate peels reduced serum 

cholesterol and triglycerides concentration and the reduction was better with the 

increase in peel concentrations. 

 

 

  

Table (1): Effect of feeding on different levels of pomegranate peels on feed 

intake, food efficiency ratio (FER) and body weight gain (BWG) of 

hypercholesterolemic rats. 

LSD G5 

15% 
G4 

10% 
G3 

5% 
G2 

(+ve) 
G1 

(-ve ) 

Groups 

Parameter 

1.405 9.78
b
0.

86 

8.38
b
0.

84 

8.54
b
0.

83 

9.67
b
 

0.72 

14.32
a
 

0.56 

FI 

MeanSD 

0.0041 

 
0.11

c
0.

004 

0.13
b
0.

002 

0.10
d
0.

001 

0.10
d
0.

001 

0.14
a
0.

002 

FER  

Mean SD 

2.262 33.17
b


0.96 

30.12
c


0.98 

28.28
c


0.99 

29.12
c


1.84 

42.27
a


1.22 

BWG(g\d) 

Mean SD 

*Mean SD 

 Different letters on the numbers mean significant differences at P<0.05. 

Feed intake (Fl). Food efficiency ratio (FER). Body weight gain (BWG). 
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Table (2): Effect of feeding on different levels of pomegranate peel on relative 

organs weight of hypercholesterolemic rats (g). 

LSD G5 

15% 
G4 

10% 
G3 

5% 
G2 

(+ve) 
G1 

(-ve ) 

Groups 

Feeding period 

0.804 5.02
c


0.03 

6.58
b


0.87 

6.12
b
0.

43 

8.34
a
 

0.18 

5.92
b


0.05 

Liver 

0.3113 0.9
c
 

0.03 

1.27
b


0.19 

1.15
bc
0

.33 

1.78
a
 

0.02 

0.98
c


0.01 

Kidney 

0.235 0.53
c


0.02 

1.00
b


0.01 

1.03
b
0.

12 

0.76
c
 

0.19 

1.43
a


0.18 

Spleen 

0.0113 0.77
a


0.08 

0.67
c


0.03 

0.64
d
 

0.04 

0.76
a
 

0.15 

0.75
a


0.19 

Heart 

*MeanSD  

Different letters on the numbers mean significant differences at P<0.05. 

Table (3): Effect of feeding on different levels of pomegranate peel on 

liver lipid of hypercholesterolemia (mmoI/L). 

LSD 
G5 

15% 
G4 

10% 
G3 

5% 
G2 

(+ve) 
G1 

(-ve ) 

Groups 

Lipid profile 

0.243 2.33
c


0.46 

2.55
c


0.78 

2.80
b


0.56 

3.10
a


0.95 

2.01
d


0.93 

Total 

cholesterol 

0.464 1.15
ab

0.17 

1.32
ab


0.16 

1.38
ab

0.19 

1.62
a


0.43 

1.11
b


0.22 

Triglycerides 

0.113 1.14
d


0.78 

1.31
c


0.56 

1.40
b


0.34 

1.55
a


0.14 

1.14
d 

0.13 

Phospholipids 

0.153 1.42
a


0.18 

1.52
b


0.67 

1.61
b


0.34 

1.77
a


0.33 

1.52
a


0.66 

Free fatty acids 

0.010 0.96
b


0.04 

0.94
c


0.02 

0.92
d


0.03 

0.88
e


0.05 

0.98
a


0.13 

HDL-cholesterol 

**Mean SD 

 Different letters on the numbers mean significant differences at P<0.05. 

Table (4): Effect of feeding on different levels of pomegranate peels on liver 

functions of hypercholesterolemic rats. 

LSD G5 

(15%) 
G4 

(10%) 
G3 

(5%) 
G2 

(+ve) 
G1 

(-ve ) 

Groups 

Liver functions 

1.888 
25.95

c
0.

8 

31.40
b

0.3 

31.63
b


0.9 

35.00
a

0.9 

27.70
c

1.2 
GPT(ALT) 

2.068 
48.28

d
1.

11 

77.50
a

1.3 

61.33
c


1.02 

68.00
b

0.5 

28.00
e

1.5 
GOT(AST) 

*Mean SD 

Different letters on the numbers mean significant differences at P<0.05. 
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Photo (1): Heart of rat from group 

G1 showing heart tissue with 

normal preserved elongated 

spindle cells cardiac cells 

arranged transverse and long 

tvdinal pattern with normal 

vascular arrangement. (H& E.  ×  

100). 

 

Photo (2): Heart of rat from group 

G2 photomicrography showed 

heart tissue with normal 

preserved elongated spindle. Cells 

cardiac cells arranged transverse 

and long tvdinal pattern with 

normal vascular arrangement 

(H& E. × 100). 

Table (5): Effect of feeding on different levels of pomegranate peels on kidney 

functions of hypercholesterolemic rats. 

LSD G5 

(15%) 
G4 

(10%) 
G3 

(5%) 
G2 

(+ve) 
G1 

(-ve ) 

Groups 

Kidney 

functions 

0.1329 
0.45

b
0.

06 

0.49
b
0.

03 

0.47
b
0.

04 

0.52
ab
0

.02 

0.57
a
0.

03 

Creatinine 

(mg/100ml) 

1.476 
55.17

c


0.56 

59.00
b


0.18 

54.30
c


1.2 

61.40
a


0.95 

51.17
d


1.1 

Urea 

(mg/100ml) 

*MeanSD  

Different letters on the numbers mean significant differences at P<0.05. 

 
 

Table (6): Effect of feeding on different levels of pomegranate peel    on 
blood lipid of hypercholesterolemic rats (mmoI/L). 

LSD 
G5 

(15%) 
G4 

(10%) 
G3 

(5%) 
G2 

(+ve) 
G1 

(-ve ) 
Groups 

Lipid profile 
1.905 78.00

a

1.04 
61.83

d 

0.98 
71.67

b

0.78 
70.00

b


1.20 
67.17

c

1.18 
Total 
cholesterol 

2.469 78.50
c

1.43 
68.33

d

1.04 
78.67

c

1.02 
261.00

a

2.18 
84.67

b

1.02 
Triglycerides 

0.858 58.50
b

0.34 
41.50

d

0.56 
63.17

a

0.65 
29.60

e


0.88 
48.83

c

0.91 
HDL-c 

4.089 57.17
a

0.25 
36.17

d

0.40 
40.17

d

0.33 
54.60

b


0.35 
45.50

c

0.25 
LDL-c 

0.8605 15.70
c

0.77 
13.66

d

0.36 
15.73

c

0.43 
52.20

a


0.32 
16.90

b

0.33 
VLDL-c 

*Mean SD 
 Different letters on the numbers mean significant differences at P<0.05 
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Photo (3) : Heart of rat from group 

G3 showing heart tissue with 

normal preserved elongated 

spindle cells cardiac cells arranged 

transverse and long tvdinal pattern 

with normal vascular arrangement 

( H& E .× 100). 

 

Photo (4): Heart of rat from group 

G4 photomicrography showed 

heart tissue with normal 

preserved elongated spindle .cells 

cardiac cells arranged transverse 

and long tvdinal pattern with 

normal vascular arrangement. 

(H& E. × 100). 

Photo (5): Heart of rat from group 

G5 photomicrography showed 

heart tissue with normal preserved 

elongated spindle .cells cardiac 

cells arranged transverse and long 

tvdinal pattern with normal 

vascular arrangement. (H& E. × 

100). 

  

 

Microscopically, Heart of rat from all groups (negative positive and 

hpositive and hypercholestrmic groups) showed no histopathological 

changeswere mentioned. 
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