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A B S T R A C T 

 

Pomegranate is a drought tolerant and long lived plant which grows popularly in arid and semiarid 

zones in the Mediterranean countries. Pomegranate was reported to have antimicrobial, anti-

inflammatory, anti-tumor, anti-hepatotoxic, antiviral, anti-diabetic activities and they can improve 

oral, skin and cardiovascular health. Sucrose is a non-reducing disaccharide made up of 50% 

glucose and 50% fructose and has a moderately high glycemic index. High-sucrose diets have been 

used in animal models to induce well-characterized metabolic dysfunctions including 

cardiovascular risk factors, insulin resistance, dyslipidemia and hypertension. The present research 

aimed to evaluate the effects of pomegranate grinded peel extract supplementation on blood 

parameters of male rabbits stressed by high sucrose diet for 4 months, Through evaluation of serum 

total lipids, triacylglycerols, total cholesterol, HDL-c, LDL-c, VLDL-c and atherogenic indices, in 

addition to serum urea, creatinine, glucose, testosterone, zinc and copper concentrations. High 

sucrose supplementation induced a significant increase in Serum total lipids, triacylglycerols, total 

cholesterol, LDL-c, VLDL-c, atherogenic indices, glucose, testosterone and copper concentrations, 

in addition to non-significant increase in serum urea, creatinine concentrations. On contrast, it 

exhibited a significant decrease in serum HDL-C and zinc concentrations. Pomegranate peel 

powder supplementation was able to mitigate and ameliorate stress induced by high sucrose ration 

and showed pronounced curative effect against hyperlipidemia and deviated serum atherogenic 

indices as well as maintained glucose, testosterone copper and zinc toward control levels. The 

results of the present study suggested that pomegranate has the potential to exert curative effects 

against hyperlipidemia.  

Keywords: Pomegranate, Sucrose, Hyperlipidemia, Oxidative stress. 

(http://www.bvmj.bu.edu.eg)           (BVMJ-35(1): 152-163, 2018) 

1. INTRODUCTION 

Pomegranate (Punica granatum) is used for 

the treatment of various sicknesses because of 

its bioactive compounds, antimicrobial, anti-

inflammatory, anti-tumor, anti-hepatotoxic, 

antiviral, anti-diabetic activities and they can 

improve oral, skin and cardiovascular health. 

Biological actions of pomegranate fruit that 

lead it to be considered as a healthy fruit are 

due to its potent phytochemicals contents that 
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scavenge wide spectrum of free radicals 

(Seyedeh et al., 2017). 

The pomegranate peel is rich in polyphenolic 

compounds resembling tannins (punicalagin 

pedunculagan, gallagic acid, ellagic acid and 

its esters of glucose and flavonoids (Sarker 

and Gohda, 2013). Moreover, Lansky and 

Newman, (2007) reported that the powerful 

phytochemicals contents of pomegranate fruit 

are responsible for its biological actions that 

lead it to be considered as a healthy fruit and 

act as scavenger of wide spectrum of free 

radicals. 

The anti-obesity effect of the pomegranate 

leaves extract after oral administration is 

linked to acting as appetite suppressant; it also 

acts as pancreatic lipase inhibitor in obese 

mice (Lei et al., 2007). The advantages of the 

pomegranate have been linked to the tannins 

increase weight loss fat oxidation and total 

antioxidant status and decrease serum glucose 

and insulin lipid peroxidation serum 

cholesterol oxidative stress and cholesterol: 

HDL-C ratio so PLE prevent and protect 

against diabetes obesity hypertension and 

cardiovascular disease Bialonska et al (2010) 

Ellagic acid has antimutagenic, antioxidant, 

and anti- inflammatory activity in bacterial 

and mammalian cell. It is indicated by 

epidemiological studies, that the incidence of 

coronary heart diseases is inversely 

proportional to the intake of the fruits due to 

the phenolic compounds antioxidant action of 

ellagic acid (Indria et al., 2000). 

Pomegranate fruit contains many phenolic 

compounds with high antioxidant activity, 

which may have useful health properties 

including flavonoids anthocyanins and 

hydrolysable tannins which attribuated to 

nearby 92% of pomegranate antioxidant 

activity, where the main component of 

pomegranate husk is Punicalagin, which is 

one of polyphenols of pomegranateare agents 

that have the ability for restraining ROS effect 

on the body and have protective activities 

against inflammation, cancer and 

atherosclerosis (Lee et al., 2008). 

Pomegranate extract has double anti-obesity 

effects through inhibiting activity of lipase in 

addition to suppressing intake of energy. Also 

the pomegranate extract and Sibutramine are 

used in health center as an appetite 

suppressant have the same works where the 

calorie intake of rat fed an HFD has been 

decreased markedly by the pomegranate 

extract in the same way but not of those fed a 

normal diet (Lei et al., 2007). 

Sucrose is a none reducing disaccharide made 

up of 50% glucose and 50% fructose and has 

a moderately high glycemic index of 80, 

about the same as pasteurized 

processed honey, 75, and more than raw 

honey, 35, (Healthy Sugar  Alternatives, 

2012). Most adverse effects of sucrose are 

related to its content of fructose (Watson et 

al., 2003). Rats fed a high-fructose diet 

(>60% of total calories) provide a cluster of 

abnormalities, which include hypertension, 

hypertriglyceridemia and glucose intolerance 

in addition to hyper-insulinemia which induce 

hypertension, hypertriglyceridemia, increased 

collagen deposition in the heart and kidneys 

associated with increased oxidant 

concentrations and decreased antioxidant 

defenses (Kamari et al., 2008). 

In this respect, fructose, as a component of 

sucrose, is a major ingredient of many 

processed foods and contributed to the 

development of obesity and dyslipidemia in 

humans (Bray, 2010). Indeed, diets rich in 

this sugar induce hepatic steatosis and plasma 

hyperlipidemia in rodents (Anuradha and 

Anurag, 2002). 

Chronic exposure to fructose causes 

hyperinsulinaemia and obesity through altered 

mechanisms that include the effect of fructose 

on ATP depletion and uric acid generation 

and increasing circulating C-peptide levels 

that are often associated with insulin 

resistance (Johnson et al., 2010), involvement 
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of the fructose transporter shows significantly 

higher expression levels in obese rats 

compared to lean controls and the hexosamine 

hypothesis, in which hexosamine flux is 

thought to be involved in regulating glucose 

pathways (Litherland et al., 2004).  

Aim of the work: Studying the biochemical 

role of pomegranate on high sucrose stressed 

rabbits.   

  

2. MATERIALS AND METHODS 

 

2.1. Ration and additives: 

Animals were fed on a basal ration throughout 

14 days acclimatization period of the 

experiment in the form of pelleted 

concentrated ration shown in the following 

table (1): 

1 Carbohydrates 58 % 5 Minerals 
1.49 

% 

2 Protein 
20.5 

% 
6 Calcium 

0.98 

% 

3 Lipid 
3.4 

% 
7 Phosphorus 

0.53 

% 

4 Cellulose 
3.1 

% 
8 Moisture 12% 

Total        100 % 

 

2.2. Pomegranate peel: 

After gathering fresh Pomegranate from fruit 

farm in Cairo-Alexandria desert road at the 

region of Borg El-Arab (Egypt), Fresh peel 

were carefully cleaned and washed by 

distilled water and dried, then were powdered 

and passed through mesh to increase their 

contact with powdered ration.  

2.3. Chemical composition of Pomegranate 

peel: Table (2) 

1 Moisture 
13.70 

% 
5 Fiber 

11.22 

% 

2 Protein 
3.10 

% 
6 

Total 

phenolic 

27.90 

% 

3 Carbohydrates 
39.05 

% 
7 Ash 

3.30 

% 

4 Fat 
1.73 

% 

 

Total   100 % 

 

Then the powder sent to ration manufacture to 

be pellet as 25 % of the ration ratio according 

to Maha (2017) as following: Table (3) 

1 
Pomegranate  

peel powder 

25 

% 
6 Minerals 

1.49 

% 

2 Carbohydrates 
38 

% 
7 Calcium 

0.98 

% 

3 Protein 
15.5 

% 
8 Phosphorus 

0.53 

% 

4 Lipid 
3.4 

% 
9 Moisture 12% 

5 Cellulose 
3.1 

% 

 

Total   100 % 

2.4. Feed additives: 

Sucrose is powdered and mixed with ration in 

25% concentration of the ration then pelleted 

according to (El-Tabbakh, 2014). Table (4)   

1 Sucrose 25 % 6 Minerals 
1.49 

% 

2 Carbohydrates 38 % 7 Calcium 
0.98 

% 

3 Protein 
15.5 

% 
8 Phosphorus 

0.53 

% 

4 Lipid 3.4 % 9 Moisture 12% 

5 Cellulose 3.1 %    

Total    100 % 

  

2.5. Experimental animals:  

A total number of eighty (80) male rabbits at 

age of 4 weeks old after winning and 

weighting about 500-600 gm, were used in 

the experimental investigation of this study, 

and obtained from the Laboratory Animals 

Research Center, Fac. Vet. Med., Benha 

University, rabbits were housed in separated 

metal cages, exposed to good ventilation, 

humidity and to a 12-hr light-dark cycle, and 

provided with a constant supply of standard 

pellet diet and fresh, clean drinking water ad 

libitum. 

2.6. Experimental design: 

Rabbits were allocated into four groups of 20 

rabbits in each, placed in individual cages and 

classified as following: (Group 1): 20 rabbits, 

served as control normal group, kept on basal 

ration only for 4 months; (Group 2): 20 

rabbits, served as sucrose stressed group, 
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reared on the 25% sucrose concentration 

ration for 4 months; (Group 3): 20 rabbits, 

reared on 25% pomegranate peel powder 

ration only for 4 months; (Group 4): 20 

rabbits, reared on equal amounts of 25% 

sucrose and pomegranate peel concentration 

powdered rations for 4 months. 

2.7. Sampling:  

Blood samples were collected from all 

animals monthly for four months, the first one 

after one month (from ear veins), the second 

after 2 months, the third sample after third 

month then the last after 4 months. Blood 

samples were collected in tubes without 

anticoagulant in clean, dry Wassermann tubes 

and left in slope position to clot at room 

temperature. The tubes were centrifuged at 

3000 rpm for 5 minutes and the non 

hemolyzed serum was carefully separated and 

transferred into clean dry eppendorf tube 

which kept frozen at -20°C until used for 

biochemical analysis.  

2.8. Determination of serum biochemical 

markers:  

Total lipids (Zőllner and Krish.,1962), 

Triacylglycerols (Stein, 1987), Total 

cholesterol (Searcy, 1969), HDL-C (Burstein 

et al., 1970), LDL-C (Friedewald et al., 1972), 

VLDL-C (Bauer, 1982), Atherogenic indices 

(Cardiac Risk Ratio (CRR), Atherogenic 

Index (AI), Atherogenic Coefficient (AC) 

(Dobiásová, 2004), Urea (Kaplan et al., 

1984), Creatinine (Schirmeister et al.,1984), 

Glucose (Caraway and Watts, 1987), 

Testosterone (Rommerts, 2004), Zinc 

(Johnsen and Eliasson 1987), Copper (Abe et 

al., 1989). 

2.9. Statistical analysis:  

The results were expressed as mean (±S.E.) 

and statistical significance was evaluated by 

one way ANOVA using SPSS (version 10.0) 

program followed by the post hoc test, least 

significant difference (LSD). Values were 

considered statistically significant when 

p<0.05. 

         

3. RESULTS 

The obtained data in Tables (5, 6) revealed 

that high sucrose ration exhibited a significant 

increase in serum total lipids, triacylglycerols, 

total cholesterol, LDL-c, VLDL-c 

concentrations and serum atherogenic indices, 

in addition to serum glucose, testosterone and 

copper concentrations, accompanied with a 

non-significant increase in serum urea, 

creatinine concentrations. On contrast, it 

exhibited a significant decrease in serum 

HDL-C and zinc concentrations in sucrose 

stressed rabbits, when compared with control 

group. 

Administration of pomegranate peel powder 

as treatment to high sucrose stressed group, 

resulted in significant decreases in serum total 

lipids, triacylglycerols, total cholesterol, 

LDL-c, VLDL-c concentrations and serum 

atherogenic indices, in addition to serum 

glucose, testosterone and copper 

concentrations, accompanied with a 

significant decrease in serum urea, creatinine 

concentrations. On contrast, it exhibited a 

significant increase in serum HDL-C and zinc 

concentrations, in comparison with sucrose 

stressed group. 

The obtained data in Tables (5, 6) revealed 

that, supplementation of pomegranate peel 

powder only to normal rabbits exhibited a 

significant increase in serum total lipids, 

triacylglycerols, VLDL-c concentrations and 

serum atherogenic indices, in addition to 

serum zinc and copper concentrations. On 

contrast, it exhibited a significant decrease in 

serum total cholesterol, HDL-C, LDL-C, urea, 

creatinine glucose, testosterone and 

concentrations, in comparison with control 

normal group.   
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Table (5): Effect of pomegranate peel powder treatment on blood biochemical parameters in 

experimental sucrose induced stress in male rabbits: 

 
Animal  

groups  

Total 

lipids 

mg/dl 

TAG 

mg/dl 

T.Choles 

mg/dl 

HDL-

C 

mg/dl 

LDL-

C 

mg/dl 

VLDL-

C 

mg/dl 

CRR AI AC 

After 

1
st
   

month 

Control 

normal 

223.2 

±5.33
d
 

33.97 

± 

1.73
d
 

45.84 

± 3.24
b
 

26.64 

± 

0.83
a
 

13.14 

± 

2.99
ab

 

6.79 

± 0.35
d
 

1.42 

± 

0.13
c
 

0.10 

± 

0.03
c
 

0.76 

± 

0.13
c
 

Sucrose 

induced stress 

350.28 

±8.20
a
 

149.31 

± 5.04
a
 

59.13 

± 4.72
a
 

11.34 

± 

1.85
c
 

14.40 

± 

0.80
ab

 

29.86 

± 3.60
a
 

4.69 

± 

0.81
a
 

0.96 

± 

0.09
a
 

3.79 

± 

0.81
a
 

Pomegranate 

only 

249.64 

±5.94
c
 

51.93 

± 4.69
c
 

35.88 

± 1.29
c
 

14.04 

± 

14.04
c
 

10.34 

± 

1.83
b
 

19.65 

± 2.90
c
 

1.62 

± 

1.00
c
 

0.80 

± 

0.02
b
 

0.81 

± 

0.09
c
 

Sucrose + 

Pomegranate 

298.64 

±7.65
b
 

97.59 

± 

3.61
b
 

53.44 

±2.07
ab

 

21.06 

± 

21.06
b
 

12.32 

± 

1.81
a
 

22.52 

± 0.72
b
 

2.36 

± 

0.24
b
 

0.74 

± 

0.03
b
 

1.63 

± 

0.24
b
 

After 

2
nd

  

month 

Control 

normal 

230.04 

±4.48
d
 

*48.15 

± 

1.80
d
 

54.00 

±3.87
b
 

24.32 

± 

22.32
b
 

13.80 

± 

2.53
b
 

9.63 

± 0.36
d
 

2.23 

± 

0.29
b
 

0.30 

± 

0.01
c
 

1.33 

± 

0.29
b
 

Sucrose 

induced stress 

366.84 

±6.75
a
 

* 

218.57 

± 7.88
a
 

64.92 

±3.24
a
 

10.07 

± 

0.90
c
 

*21.42 

± 

2.17
a
 

*43.71 

± 2.78
a
 

4.37 

± 

0.30
a
 

1.09 

± 

0.02
a
 

3.47 

± 

0.30
a
 

Pomegranate 

only 

261.58 

±5.11
c
 

96.52 

± 4.50
c
 

*49.50 

±2.71
c
 

*21.06 

± 

1.49
b
 

11.48 

± 

1.26
b
 

21.67 

± 0.78
c
 

2.23 

± 

0.27
b
 

0.65 

± 

0.02
b
 

1.78 

± 

0.27
b
 

Sucrose + 

Pomegranate 

314.14 

±7.90
b
 

154.24 

± 

3.94
b
 

54.51 

± 2.83
ab

 

*22.62 

± 

1.10
a
 

18.22 

± 

0.99
a
 

27.85 

± 0.79
b
 

1.79 

± 

0.11
c
 

0.67 

± 

0.02
b
 

0.89 

± 

0.11
c
 

After 

3
rd

   

month 

Control 

normal 

266.08 

±3.72
d
 

86.58 

± 

1.04
bc

 

65.40 

± 2.75
ab

 

18.90 

± 

1.65
a
 

14.18 

± 

1.81
a
 

17.31 

± 1.00
d
 

3.21 

± 

0.42
b
 

0.60 

± 

0.02
b
 

2.31 

± 

0.43
b
 

Sucrose 

induced stress 

383.76 

±6.08
a
 

206.65 

± 2.38
a
 

70.04 

± 1.70
a
 

8.64 

± 

0.97
b
 

15.40 

± 

1.53
a
 

39.33 

± 0.47
a
 

7.65 

± 

88.20
a
 

1.23 

± 

0.03
a
 

6.75 

± 

0.88
a
 

Pomegranate 

only 

299.36 

±8.30
c
 

74.70 

±1.80
c
 

57.89 

± 1.94
c
 

15.66 

± 

1.22
a
 

12.78 

± 

1.22
a
 

25.90 

± 0.37
c
 

3.77 

± 

0.36
c
 

0.63 

± 

0.03
b
 

2.97 

± 

0.36
b
 

Sucrose + 

Pomegranate 

336.68 

±4.46
b
 

117.40 

± 

3.71
b
 

64.05 

± 1.66
ab

 

19.04 

± 

1.36
a
 

12.50 

± 

0.90
a
 

32.48 

± 0.74
b
 

3.15 

± 

0.27
b
 

0.54 

± 

0.04
bc

 

2.25 

± 

0.27
b
 

After 

4
th
   

month 

Control 

normal 

291.28 

±4.05
d
 

94.37 

± 

1.13
d
 

71.28 

±2.99
ab

 

20.60 

± 

1.79
a
 

14.71 

± 

1.97
a
 

18.86 

± 1.09
b
 

3.49 

± 

0.45
bc

 

0.65 

± 

0.02
b
 

2.51 

± 

046
bc

 

Sucrose 418.29 254.34 76.34 7.91 17.69 42.86 8.33 1.34 7.35 
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induced stress ±6.62
a
 ± 2.59

a
 ±1.85

a
 ± 

1.05
b
 

± 

1.66
a
 

± 0.51
a
 ± 

96.13
a
 

± 

0.03
a
 

± 

0.95
a
 

Pomegranate 

only 

333.55 

±9.04
c
 

121.42 

± 1.96
c
 

63.10 

±2.11
c
 

17.06 

± 

1.32
a
 

13.93 

± 

1.32
a
 

26.33 

± 

0.40
bc

 

4.10 

± 

0.39
b
 

0.68 

± 

0.03
b
 

3.32 

± 

0.39
b
 

Sucrose + 

Pomegranate 

368.26 

±4.86
b
 

149.36 

± 

4.04
b
 

69.81 

±1.80
ab

 

20.75 

± 

1.48
a
 

13.62 

± 

0.98
a
 

33.87 

± 0.80
c
 

3.43 

± 

0.29
bc

 

0.58 

± 

0.04
bc

 

2.45 

± 

0.29
bc

 

Data are presented as (Mean ± S.E), S.E = Standard error. Mean values with different superscript 

letters in the same column are significantly different at (P<0.05).* Means a significant difference 

between periods of treatment (P<0.05). 

 

Table (6): Effect of pomegranate peel powder treatment on blood biochemical parameters in 

experimental sucrose induced stress in male rabbits: 

 
Animal  

groups  

Urea 

mg/dl 

Creatinine 

mg/dl 

Glucose 

mg/dl 

Testosterone 

ng/ml 

Zinc 

µg/dl 

Copper 

µg/dl 

After 

1
st
   

month 

Control normal 
22.50 ± 

1.60
a
 

0.59 ± 

0.03
a
 

78.07 ± 

2.15
b
 

1.23 ± 0.04
b
 

164.47 ± 

2.21
b
 

22.05 ± 

1.48
b
 

Sucrose induced 

stress 

22.95 ± 

0.58
a
 

0.63 ± 

0.03
a
 

91.26 ± 

2.11
a
 

1.45 ± 0.13
a
 

131.02 ± 

3.31
d
 

32.22  ± 

1.49
ab

 

Pomegranate only 
18.4 ± 

0.93
b
 

0.56 ± 

0.02
a
 

73.35 ± 

1.50
c
 

0.91 ± 

0.03b
c
 

179.77 ± 

1.85
a
 

29.88 ± 

0.99
b
 

Sucrose + 

Pomegranate 

17.32 ± 

1.48
b
 

0.38 ± 

0.02
b
 

75.11 ± 

2.66
b
 

1.08 ± 0.02
c
 

146.87 ± 

2.78
c
 

30.09 ± 

0.97
a
 

After 

2
nd

  

month 

Control normal 
27.00 ± 

0.97
ab

 

0.54 ± 

0.03
a
 

84.64 ± 

2.73
b
 

1.67 ± 0.17
b
 

171.67 ± 

4.05
b
 

25.71 ± 

0.97
c
 

Sucrose induced 

stress 

30.60 ± 

1.32
a
 

0.61 ± 

0.05
a
 

120.15 ± 

1.87
a
 

1.98 ± 0.25
a
 

145.27 ± 

5.67
d
 

43.40 ± 

1.23
a
 

Pomegranate only 
23.40 ± 

1.28
bc

 

0.51 ± 

0.05
a
 

78.75 ± 

16.44
c
 

0.96 ± 0.06
c
 

185.40 ± 

2.52
a
 

34.65 ± 

0.68
b
 

Sucrose + 

Pomegranate 

20.47 ± 

1.61
c
 

0.45 ± 

0.03
b
 

97.98 ± 

2.18
b
 

1.11 ± 0.05
c
 

158.37 ± 

2.58
c
 

40.32 ± 

0.54
a
 

After 

3
rd

   

month 

Control normal 
28.80 ± 

0.97
a
 

0.69 ± 

0.07
a
 

93.60 ± 

2.79
c
 

1.87 ± 0.22
b
 

190.50 ± 

5.70
b
 

27.77 ± 

2.51
c
 

Sucrose induced 

stress 

29.70 ± 

1.32
a
 

0.72 ± 

0.03
a
 

143.05 ± 

1.49
a
 

2.88 ± 0.36
a
 

153.35 ± 

3.75
d
 

45.90 ± 

1.51
a
 

Pomegranate only 
24.30 ± 

1.68
b
 

0.65 ± 

0.01
a
 

81.00 ±  

3.03
d
 

0.98 ± 0.03
c
 

202.17 ± 

4.95
b
 

46.60 ± 

1.12
a
 

Sucrose + 

Pomegranate 

23.40 ± 

1.42
b
 

0.63 ± 

0.03
b
 

110.32 ± 

2.85
b
 

1.01 ± 0.05
c
 

166.20 ± 

6.25
c
 

43.65 ± 

2.02
a
 

After 

4
th
   

month 

Control normal 
29.31 ± 

1.05
a
 

0.75 ± 

0.07
a
 

102.02 ± 

3.04
c
 

1.79 ± 0.32
b
 

210.91 ± 

6.21
b
 

30.23 ± 

2.00
c
 

Sucrose induced 

stress 

32.37 ± 

1.41
a
 

0.78 ± 

0.03
a
 

162.32 ± 

1.62
a
 

2.95 ± 0.33
a
 

162.15 ± 

4.08
d
 

52.12 ± 

1.98
a
 

Pomegranate only 
26.48 ± 

1.83
b
 

0.70 ± 

0.01
b
 

88.29 ± 

3.30
d
 

1.27 ± 0.25
c
 

211.64 ± 

5.39
a
 

49.13 ± 

3.00
a
 

Sucrose + 25.50 ± 0.68 ± 127.54 ± 0.99 ± 0.30
c
 181.85 ± 48.67 ± 



Abdelmaksoud et al. (2018). BVMJ-35(1): 152-163 

158 
 

Pomegranate 1.17
b
 0.03

b
 3.10

b
 6.81

c
 2.19

a
 

 

4. DISCUSSION 

The aim of this experimental study was 

to evaluate the potential benefit of 

pomegranate peel powder supplementation on 

sucrose stressed rabbits, on some biochemical 

parameters levels. 

The obtained data in table 5 showed 

that, the high sucrose feeding significantly 

increased serum total lipids, Tg and TC in all 

periods, the increasing effect still after 

withdrawal time also. This was agree with 

(El-Tabakh, 2014) who report that, the 

increment in total lipids may attributed to 

Fructose which has been shown to increase 

plasma concentrations of triacylglycerols and 

cholesterol.  

In this respect, fructose, as a component 

of sucrose, is a major ingredient of many 

processed foods and has been proposed to 

contribute to the development of obesity and 

dyslipidemia in humans (Gross et al., 2004). 

Indeed, diets rich in this sugar induce hepatic 

steatosis and plasma hyperlipidemia in 

rodents (Anuradha and Anurag, 2002). In this 

context a short-term consumption of a high-

sucrose diet increases the triglyceride levels in 

liver and in plasma (Busserolles et al., 2002b). 

Moreover, Hypertriglyceridemia after simple 

carbohydrate feeding, such as fructose and/or 

sucrose, results from the induction of De-

Novo lipogenesis, the enhanced rate of 

hepatic VLDL-triglyceride synthesis and a 

decrease in peripheral triglyceride clearance 

(Suzuki and Hara 2004).  

The obtained results revealed that, the 

high sucrose plus Pomegranate peel lead to 

significant decrease in serum total lipid, 

triglycerides and total cholesterol in compared 

to group fed with high sucrose diet only. The 

decreasing effect still after withdrawal time 

also. This came in accordance with the data of 

Paniagua et al., (2007) who mentioned that, 

the pomegranate peel diet prevents central 

body fat accumulation and decreases 

postprandial adiponectin expression induced 

by a carbohydrate rich diet in insulin-resistant 

subjects. And studies show a direct beneficial 

role for olive oil in improving plasma lipids in 

the treatment of metabolic syndrome (Alonso 

et al., 2006). Also Pomegranate peel 

improved insulin resistance, increased the 

release of TG from the liver and decreased the 

flux of FFAs from peripheral adipose tissue 

back to the liver (Maha, 2017) who reported 

that, the administration of pomegranate peel 

resulted in reductions of total cholesterol 

concentration and transaminases activity in 

serum of the oleuropein group compared to 

ethanol-treated rats.  

The present data reported that, the high 

sucrose feeding significantly decrease the 

serum HDL-C in group fed on high sucrose 

diet in comparing with others at all in three 

periods of the experiment. Furthermore, high 

sucrose diet significantly increases LDL-c 

after 60 days of treatment. These results agree 

with Maurya and Srivastava (2008) reported 

that, glucose intolerance and insulin resistance 

is associated with dyslipidemia characterized 

by a high TG in test group, significant high 

levels of TC, LDL-C, non-esterified fatty acid 

and glycerol in high fructose diet hamsters 

with a significant low level of HDL-c. In 

addition in subjects consuming fructose, 

significantly increased circulating levels of 

remnant lipoproteins, small dense LDL, and 

oxidized LDL (Stanhope et al., 2007). 

The obtained data also revealed that 

pomegranate peel significantly increase serum 

HDL-c after 60 and 120 days of treatment and 

after withdrawal time also, this may be 

explained in studies which suggest that an 

oxidation reaction is involved in small, dense 
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LDL formation of Small, dense LDL are more 

prone to oxidation and to enter into the 

arterial wall more readily than larger buoyant 

LDL particles, thus, accelerating the 

development of atherosclerosis (Lee et al., 

2008).  

In addition, the particle size of the LDL 

lipoprotein is influenced by the dietary fat. 

Low-fat diets lead to a decrease in the mean 

LDL size compared to high-fat diets. 

However, increase the LDL particle size more 

than a carbohydrate-rich diet, this effect being 

influenced by the apo E genotypes. Moreover 

Pomegranate peel been shown to be less 

susceptible to oxidation. This binding is 

directly related to an increase of the LDL 

resistance to oxidation (Lan et al., 2009). 

These results agree with (Sarker and Gohda, 

2013) who reported that, intake of 

Pomegranate peel is associated with 

significantly increased HDL-cholesterol 

concentrations and PON activity.  

The postulated data were agree with 

Salwe-kartik et al., (2015) who found that 

pomegranate peel decreasing LDL-c and the 

anti-atherosclerotic effect of Pomegranate 

peel ex¬tract was also demonstrated in rabbits 

on a high-lipid diet. As Animals in the high-

lipid diet group had higher levels of TC, 

TAG, and LDL cholesterol, as well as a thick 

layer of lipid disposition in the aortic intema. 

These results support pomegranate peel has 

anti-atherosclerotic effect, most likely related 

to suppression of inflammation. Similarly the 

Pomegranate peel extract decreased the 

concentration of TG and LDL-cholesterol and 

improved the level of HDL-cholesterol that 

has been linked to a lower risk of coronary 

heart disease (Rosenblat et al. 2006). 

These results reported that, high sucrose 

diet has no significant effect on blood urea 

and serum creatinine level in compared to 

control group.  

There is a significant decrease in blood 

urea and serum creatinine level in group fed 

on sucrose plus Pomegranate peel. This result 

agrees with (Seyedeh et al., 2017) who found 

that, the supplementation with pomegranate 

peel extracted exhibited on 

antihyperlipedemic action, reduced the lipid 

peroxidation process and enhanced the 

antioxidant defense system. Moreover, there 

was significant decrease blood glucose level 

in groups fed on sucrose plus olive leaves and 

sucrose plus Pomegranate peel in compared to 

control group. This result may attributed to 

the  hypoglycemic effect of Pomegranate peel 

which is confirmed by (Maha, 2017) who 

mentioned that, in streptozotocin (STZ)-

induced diabetic rats, Pomegranate peel 

extract decreases serum concentrations of 

glucose implying that Pomegranate peel 

extract is more effective than glibenclamide 

and may be of use as an antidiabetic agent.  

The significant increase in testosterone 

level in group fed on high sucrose diet. This 

increment may contribute to increase caloric 

consumption which has been shown to elevate 

testosterone level, while decrease caloric 

intake depresses it (El-Tabakh, 2015). 

The obtained data belonging to the 

effect of Pomegranate peel on testosterone 

concentration nearly agree with those 

obtained by El- Gharawi, (2018) who found 

that pomegranate peel extract significantly 

decreased  serum testosterone as well as 

sperm count, sperm motility, the weight of 

prostate, testis, epididymis, seminal vesicle, 

weights of the testicle and seminal vesicle. 

Moreover, Pomegranate peel is known as a 

phytoestrogen plant compound since it 

contains Lignans and phenolic compounds 

(Lan et al, 2009). Also, (Maha 2017) reported 

that, the Pomegranate peel is phytoestrogen 

which may has an inhibitory effect on the 

enzyme 17B-hydroxy steroid hydrogenase; 
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therefore, the synthesis of testosterone in 

adrenal cortex is reduced. 

The significant decrease in groups fed 

on sucrose plus Pomegranate peel may 

attributed to hypocholesterolemic effect of 

Pomegranate peel according to (Alirezaei et 

al., 2011) which may be decrease the 

testosterone testicular synthesis. L´opez-

Miranda et al., (2006) reported that, the 

inhibition of de-novo synthesis pathway of 

cholesterol biosynthesis negatively affects 

testosterone level in addition to cholesterol 

concentration in the tissues, body weight gain 

and ALT with no successful compensatory 

mechanism as related with testosterone level.  

The obtained results revealed that, high 

sucrose diet induce hyperlipidemia at all 

periods of the experiment. Thus 

hyperlipidemia decrease serum zinc 

concentration according to Ramalingam and 

Subrahmanyam (2012) who found that, serum 

zinc levels significantly reduced in high fat 

fed rabbits than the control group. 

The recorded results also revealed that, 

Pomegranate peel treatment did not alleviate 

zinc deficiency in groups (3 and 4) when 

compared to group fed on sucrose only. This 

may be attributed to potent antioxidant effect 

of Pomegranate peel that prevent zinc 

depletion in oxidative process occurred in 

hyperlipidemic state, this is supported by 

Maha (2017) who reported that, the positive 

impact of treatment with crude Pomegranate 

peel on the antioxidant enzymes GPx, GRx, 

CAT and SOD observed could be explained 

with two possible  mechanisms . First, the 

antioxidative effect of Pomegranate peel may 

prevent further glycosylation and peroxidation 

of proteins by interacting with free radicals 

and hence minimizing their noxious effects. 

Second, Pomegranate peel may induce protein 

synthesis of these enzymes that explains the 

observed elevated activity after treatment. 

Adekunle et al., (2013) reported that an 

increase in serum and tissue concentrations of 

lipids was accompanied by elevated serum 

copper concentration. Moreover, the increased 

concentration of lipid peroxides 

(Malondialdehyde) which is an index of 

oxidative stress was found in rats given 

atherogenic diet. There is evidence that 

copper and zinc have pro-oxidant and 

antioxidant properties, respectively, so that 

their imbalance may be expected to condition 

oxidative stress status (Guo and Wang, 2013). 

So, the significant decrease in serum copper 

level in groups kept on high sucrose diet plus 

Pomegranate peel when compared with group 

fed on high sucrose diet only may be 

attributed to Pomegranate peel is 

hypolipidemic and antioxidant effect. 

5. CONCLUSION 

The findings of the present study 

demonstrated that pomegranate provided an 

effective treatment of hyperlipidemia due to 

sucrose induced stress in rabbits, since this 

compound was able to ameliorate serum 

biochemical parameters. We recommended 

that, we can take advantage of the great 

therapeutic effects of pomegranate by its 

administration for patients suffering from 

hyperlipidemia. 
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