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ABSTRACT 

Cisplatin as an antineoplastic drug shows the considerable hepatotoxicity on the liver in high 

doses. The involvement of oxidative stresses has been identified in Cisplatin cytotoxicity. 

Due to the antioxidant properties of pomegranate peel, this study was designed to evaluate 

antioxidant effects of Pomegranate total peel extract (PPE) against oxidative stress induced 

by Cisplatin in rat. 

In this laboratory experimental study, 60 male Wistar rats were randomly divided into four 

groups. Group 1 was selected as a control. Groups 2 and 4 were gavaged by PPE (500 mg/kg) 

for 15 consecutive days. Groups 3 and 4 received single-dose Cisplatin (7.5 mg/kg) on the 

tenth day of experiment intraperitoneally and the administration of pomegranate peel 

continued during other 5 days in groups 2 and 4. Finally, the histological scores of 

Malondialdehyde (MDA), reduced Glutathione as well as activity of Superoxidase 

Dismutase, Catalase and Glutathione Peroxidase and Reductase enzymes were measured in 

homogenate of the hepatic tissue. Finally, these findings were compared with 

histopathological results. 

Pomegranate peel extract could increase the scores of hepatic antioxidants and decrease 

significantly amount of MDA in group 4. The histological changes were also consistent with 

enzymatic findings histopathologically. 
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Antioxidant function of pomegranate caused to protect rats liver against oxidative stress 

induced by Cisplatin. 

Keywords: Pomegranate peel, Cisplatin, oxidative stress, hepatic antioxidants, rat 

 

INTRODUCTION 

The human body daily is exposed to a lot 

of free radicals. Free radicals by the 

induction of undesirable oxidation damage 

to the cellular membrane, proteins, destroy 

DNA and lead to cell death [1]. 

Environmental pollution, stress, smoking, 

inadequate nutrition radiations are of 

external factors that lead to the production 

of free radicals [2] . However, free radicals 

are an integral part of the normal function 

in the body's cells. Cells need oxygen to 

produce energy in a process so called to 

the mitochondrial respiration that cells 

take oxygen, burn it and released energy 

and free radicals are produced during this 

process [3,4] .The human body is equipped 

with antioxidants immune system to 

counter free radicals. Glutathione 

Peroxidase, Catalase and Superoxidase 

Dismutase are antioxidant enzymes that 

neutralize the toxic intermediates prevent 

damage of free radicals [5]. Therefore, to 

cope with oxidative stress, there is need to 

consume adequate amounts of antioxidants 

which by neutralizing free radicals, 

maintain and rehabilitate function of cell 

within the normal range. Nowadays, 

researchers' attention has been shifted from 

traditional antioxidants such as vitamin C, 

vitamin E and beta-carotene towards other 

phytochemicals [6]. Including these 

phytochemicals can be noted polyphenol 

compounds that possess anti-cancer effects 

[7], anti-ischemic, anti-allergic, anti-

hepatotoxicity and anti-inflammatory [8]. 

Cisplatin is one of the most important anti-

cancer drugs that frequently are used to 

treat the different types of cancer. This 

drug has the potent anticancer property 

against a wide range of malignancies 

including ovarian, testicular, cervical, 

bladder, pulmonary cancers and other 

tumors resistant to anti-cancer therapeutic 

regimens. Despite of the clinical beneficial 

effects of Cisplatin in the treatment of 

carcinoma, this drug has numerous toxic 

side effects including nephrotoxicity, 

nervous system toxicity and ototoxicity 

[9]. The renal toxic effects of Cisplatin are 

very serious and using it is restricted to the 

dose so that in using from its high doses, 

hydrotherapy and co-administration of the 

diuretic medications in order to reduce its 

renal toxicity are recommended [10]. In 

the invasive therapeutic protocols which 

high doses of Cisplatin to inhibit tumor are 

used, also hepatotoxicity of drug appears. 
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It should be noted when low doses of drug 

are used repeatedly, hepatic toxic effects 

continue to occur [11]. However, 

hepatotoxicity induced by Cisplatin less 

has been considered and little information 

about the mechanisms predisposing this 

damage is available. It has been reported 

that oxidative stresses through production 

of reactive oxygen species (ROS) [12], the 

reduction of the antioxidant enzymes 

immune system including antioxidant 

enzymes and non-enzymatic molecule 

reduced Glutathione are fundamental 

changes that occur following treatment 

with Cisplatin [13]. Furthermore, 

dysfunction in the mitochondrial structure 

and function, the incidence of apoptosis 

[14] and involvement of prior-

inflammatory genes such as COX-2 and 

iNOS (inducible Nitric Oxide Synthetase) 

may have an important role in the 

mechanism of Cisplatin-induced 

hepatotoxicity [15]. Several studies to 

evaluate the protective effects of the 

different chemical compounds in order to 

reduce the toxic effects of Cisplatin have 

been conducted, but unfortunately some of 

the compounds which as Chemoprotector 

to reduce the adverse and toxic effects of 

Cisplatin in the therapeutic protocols are 

used, cause to reduce its anti-cancer effects 

and some other do not completely 

eliminate toxic effects of this drug [16]. 

In contrast to all toxic and harmful effects 

of drugs such as Cisplatin, compounds are 

found that can partly inhibit toxicity 

caused by misuse of such compounds. 

Including these compounds are the active 

substances of plant extracts. The 

determinant point is that in the hepatic 

damage, increasing score of free radicals is 

seen and the damage of the hepatic cells is 

due to increasing production of free 

radicals and reducing the functional 

potential of these cells. There are the 

different antioxidant agents of organs that 

protect them against oxidative agents [17].  

Pomegranate with the scientific name of L. 

Punica granatum from the family of 

Punicaceae is a plant that has been 

considered in traditional medicine of many 

nations, especially in the Middle East for 

many years [18]. Previous studies have 

shown different effects of this plant. 

Including this effects are effects of the 

anti-cancer [19,20,21,22], inhibiting 

apoptosis processes and cellular anti-

proliferation [23,24,25], anti-bacterial, 

anti-fungal and anti-virus [26,27,28], 

cardiovascular protection [29], decreasing 

blood pressure [30], anti-hyperlipidemia 

[31,32,33], anti-inflammation [34,35], 

anti-diabetes [33,36], protection against 

radiation UV [37,38,39], males infertility 

treatment and recovery of spermatogenesis 

[40], weight loss and obesity treatment 
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[41], neuroprotective, particularly in 

infants exposed to hypoxic conditions at 

delivery time [42,43,44] and Alzheimer 

treatment [45] which have been proven 

about pomegranate total extract and or 

compounds purified from it. 

This plant due to having high scores of 

polyphenolic unique combinations, the 

attention of many researchers has attracted 

in recent years [46]. Antioxidant high 

capacity of pomegranate in vitro is more 

related to high scores of polyphenolic 

compounds such as Ellagic acid, Gallic 

acid, Anthocyanins, Pany Kalagin and 

Pany Calin as well as flavonoid and anti-

cyanide compounds [47,48,49]. Studies 

have shown that these compounds function 

through chelating ions involved in the 

oxidation process and or eliminating free 

radicals [50]. Studies have also shown that 

pomegranate juice is rich in vitamin C that 

is effective in antioxidant activity of plant 

[51].  

Considering the extent of use from 

Cisplatin and due to being toxicity, misuse 

of this prevalent drug as a result of hepatic 

and renal impairment that can lead to 

death, achievement to appropriate 

solutions to prevent and decrease the 

possible toxicity poisonings caused by use 

of Cisplatin seems completely necessary. 

Unfortunately, despite the fact that until 

now preventive effects and detoxifying of 

some medicinal plants and their various 

ingredients affecting druge-induced 

hepatic damages has been investigated, but 

only a few extracts or active ingredient in 

the elimination of hepatotoxicity have 

been identified [52,53].Therefore, given 

the cheapness of medicinal plants, 

presence of their active compounds and 

ease of access to them [54,55], medicinal 

plants still can be a viable option in 

relation to researches to study hepatic 

detoxifying induced by effects of these 

drugs and or other toxic compounds 

[52,53]. 

Considering the therapeutic beneficial and 

numerous effects of pomegranate, it is 

believed that this plant can protect liver 

against oxidative and toxic effects of 

Cisplatin. In any case, according to the 

literature review, there isn't a study about 

the protective effects of pomegranate total 

extract against Cisplatin-induced 

hepatotoxicity.  

Therefore, present study first has been 

designed to evaluate the protective effects 

of pomegranate total extract against 

Cisplatin-induced hepatotoxicity. It should 

be explained that cause of selecting this 

plant, on one hand is because of its high 

antioxidant function that according to 

studies conducted is equal to 3 times the 

antioxidant effect of green tea extract [56] 

that so far, according to general belief in 
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scientific circles, green tea was considered 

almost the most powerful natural 

antioxidant. 

MATERIALS AND METHODS 

 This experimental study was conducted on 

60 Wistar rats with weight of 210 ± 30 g 

and age of 7 weeks. Rats from the 

breeding and keeping center of 

experimental animals 's Razi Vaccine & 

Serum Institution of Country North West 

were prepared and in the same condition 

and maintained in special cages of keeping 

rats for 12 hours of light and 12 hours of 

darkness in 23 ± 2 ° C temperature. 

Animals' feeding was conducted by special 

pellets for experimental animals and food 

and water were freely available. 1 week 

before the start of the study, animals were 

treated for compatibility with the 

environment. In this study, to investigate 

the renal protective effects of 

pomegranate, pomegranate peel extract as 

coated tablets with 225 mg weight that are 

available by product' Amin - Iran 

Pharmaceutical Company were used.  

The physiological serum was used to 

dissolve dried pomegranate extract. In this 

experimental study, animals were 

randomly divided into six groups of ten in 

individual cages. After 7 days of 

adaptation to environmental conditions, 

the rats were randomly divided into 4 

groups of 15 as follows: 

1) Healthy control group receiving 10 ml / 

kg sodium chloride 0.9% (Normal Control; 

NC) for 15 days; 

2) Group treated with pomegranate peel 

extract (Pomegranate Peel Extract (PPE)) 

for 15 days at a dose of 500 mg / kg /day 

food; 

3) Control group with the toxic drug of 

Cisplatin (Toxicant Control; Cis) for 15 

day, 0.9 % sodium chloride orally / 10 

days of Cisplatin intraperitoneal (Mylan - 

France) to the extent of 7.5 mg / kg in 10 

ml / kg normal saline [58]. 

4) Group treated with extract and toxicant 

(PPE + Cis): 15 days, pomegranate peel 

extract orally / 10 days of Cisplatin 

intraperitoneal. 

Histopathological studies: 

 At the end of the fifteenth day, all rats 

were killed by method of cervical 

decapitation. Rats liver samples were 

immediately removed and part of the left 

lobe diaphragmatic side of hepatic samples 

for stabilization were placed in 10% 

buffered formalin and then by using the 

common methods of histopathological 

passage and providing pathological 

sections, serial sections with 5  thickness 

were prepared and from each cut, a section 

and a total of 10 sections from each sample 

stained with hematoxylin-eosin 3 of each 

sample were provided. Amount of 

inflammation in the portal area, hepatic 
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cells necrosis and inflammatory cells 

infiltration in semi-quantitative scale 

according to the method proposed by Frei 

et al in 1984 were evaluated. Damage 

severity from 0 to 4 (0: no damage, 1: least 

damage, 2: mild damage, 3: moderate 

damage and 4: severe damage) was scored 

(Frei et al. 1984). All ratings with a 

magnification × 100 and in 5 microscopic 

fields from each section randomly were 

conducted by optical microscope of Nikon 

model (ECLIPSE E 200, made in Japan). 

Measurement of antioxidant activity: 

Concurrent with sampling liver for the 

histopathological studies, another part of 

rats liver in cold saline was washed and 

homogenate 10% in 1.15% 10% of the 

15/1 (w / v) KCl was prepared. 

Homogenate at a speed of 700 rpm and for 

10 min at 4 ° C was centrifuged and 

floating solution to measure score of lipid 

peroxidation by measuring the amount of 

Malondialdehyde (MDA) as well as to 

measure the activity of antioxidant 

enzymes Superoxide Dismutase (SOD), 

Catalase, Glutathione Peroxidase (GPx) 

and Glutathione Reductase (GR) was used. 

-MDA as a measure of lipid 

peroxidation in the form of TBARS 

(Thiobarbituric acid reacting 

substances) and by using from 

Esterbauer and Cheesman was 

measured and TBARS value was 

expressed as nanomol /mg protein 

[60]. 

-SOD activity [61] was measured by 

Nishikimi and was modified by the 

method of Kakkar [62]. Each unit of 

SOD activity as enzyme concentration 

required for inhibiting the production 

of color by 50%/ min under study 

condition was determined. 

-CAT activity by Claiborne method 

[63] and based on the decomposition 

of hydrogen peroxide was examined. 

-The activity of Glutathione Peroxidase 

by using from method's Rotruck et al 

[64] and based on the following 

reaction was measured and as         

µmol oxide Glutathione / min / mg 

protein was expressed. 

 H2O2  + 2GSH (Reduced 

Glutathione)  →2H2O + GSSG (Oxide 

Glutathione) 

Tested and oxidized Glutathione mol / 

min / mg protein was expressed. 

-The activity of Glutathione Reductase 

also by using from method's Mohandas 

et al according to the following 

reaction was measured: 

  NADPH + H
+
 + GSSG → NADP

+
  

+2GSH [65]. 

Quantitative data obtained as the mean ± 

standard deviation (Mean ± SD) were 

presented and significant difference 

between groups by statistical test's one-
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way Analysis Of Variance (ANOVA) and 

post hoc Tukey test at score 05/0α=  were 

examined. Differences in score p <0.05 

was considered significant. 

RESULTS 

Histopathology results: 

 According to Tables 1, 2 and 3 that show 

the microscopic observations of rats liver 

in the studied groups quantitatively, the 

cellular and lobular structure of the rats 

liver studied in groups 1 (NC) and 2 (PPE) 

seemed normal. But in rats liver of group 3 

(CIS), volume of the inflammatory cells 

associated with inflammatory cells average 

infiltration around the central vein, portal 

veins congestion,  cytoplasm vacuolization 

of the hepatic cells as well as hemorrhage 

in the interstitial space and the scattered 

foci of hepatocytes necrosis  in different 

sections of the hepatic  lobes was 

observed. In group 4 (PPE + CLP), 

treatment by pomegranate peel extract 

clearly prevented from incidence of the 

histopathological changes in the hepatic 

tissue of rats studied. However, in some 

rats, the poor degenerative changes 

especially in around the central vein is 

seen and outline was similar to the control 

group. 

 
Table 1: Effect of pomegranate peel extract on the interstitial infiltration score of inflammatory cells in 

the hepatic tissue of rats in Cisplatin-induced hepatotoxicity 

 

 

 

 

 

 

 

 

 

0: No injuries, 1: Minimum damage, 2: Mild impairment, 3: Moderate damage and 4: Severe injury 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

 

Table 2: Effect of pomegranate peel extract on score of hepatocytes necrosis in the hepatic tissue of rats in 

Cisplatin-induced hepatotoxicity 

Therapy Groups 
Score of hepatocytes necrosis NC PPE CIS PPE + CIS 

15 14 0 3 Score 0 

0 1 0 4 Score 1 

0 0 1 2 Score 2 

0 0 6 3 Score 3 

0 0 8 3 Score 4 

0: No injuries, 1: Minimum damage, 2: Mild impairment, 3: Moderate damage and 4: Severe injury 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

 

Table 3: Effect of pomegranate peel extract on score of congestion and inflammation in the portal area's 

the hepatic tissue of rats in Cisplatin-induced hepatotoxicity 

Therapy Groups Score of congestion and inflammation 

in the portal area's 
NC PPE CIS PPE + CIS 

Therapy Groups Interstitial infiltration score of 

inflammatory cells NC PPE CIS PPE + CIS 

14 13 0 6 Score 0 

1 2 0 3 Score 1 

0 0 2 2 Score 2 

0 0 5 3 Score 3 

0 0 8 1 Score 4 
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13 15 0 4 Score 0 

2 0 0 5 Score 1 

0 0 3 2 Score 2 

0 0 5 2 Score 3 

0 0 7 2 Score 4 

0: No injuries, 1: Minimum damage, 2: Mild impairment, 3: Moderate damage and 4: Severe injury 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

 

 
RESULTS ANTIOXIDANT 

FACTORS: 

 According to Figures 1, 2, 3, 4, 5 and 6 as 

well as Table 4, the values of 

Malondialdehyde, Glutathione and 

antioxidant enzymes in group NC 

(recipient of normal saline) and PPE 

(recipient of pomegranate peel extract) 

didn’t show a significant difference with 

each other but in the CIS group (recipient 

of Cisplatin), MDA score has been 

increased significantly (p<0.01) in 

comparison with the control group. On the 

other hand, the amounts of Catalase, 

Glutathione Peroxidase, Glutathione 

Reductase, Superoxide Dismutase and 

reduced Glutathione have been decreased 

significantly (p<0.001) in comparison with 

the control group.  

But in PPE + CIS (group 4), treatment 

with pomegranate peel extract prevented 

from the reducing amounts of Catalase, 

Glutathione Peroxidase, Glutathione 

Reductase, Superoxide Dismutase and 

reduced Glutathione caused by Cisplatin. 

Pomegranate peel also prevented from the 

increase of Malondialdehyde so that the 

significant difference between this group 

and the control group (NC) was not 

observed. 
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Figure 1: Comparison of rat liver MDA scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group / : p < 0.001  Compared with Cisplatin Group 
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Figure 2: Comparison of rat liver GSH scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group  / : p < 0.001 Compared with Cisplatin Group 
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Figure 3: Comparison of rat liver SOD scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group  / : p < 0.001 Compared with Cisplatin Group 
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Figure 4: Comparison of rat liver Catalase scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group/ : p <  0.001  Compared with Cisplatin Group 
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Figure 5: Comparison of rat liver GPx scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group / : p < 0.001  Compared with Cisplatin Group  
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Figure 6: Comparison of  rat liver GR scores in the therapeutic groups 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

: p < 0.001 Compared with the control group  / : p < 0.001 Compared with Cisplatin Group 

 

 

Table 4: Effect of pomegranate total peel extract on antioxidant activity of rat liver in damage induced by 

Cisplatin. (Values are presented as Mean ± SD.) 

MDA 

(nmol/g 

protein) 

GSH 

(μg/mg 

protein) 

SOD 

(U/mg 

protein) 

Catalase 

(U/mg 

protein) 

GPx 

(U/mg 

protein) 

GR 

(U/mg 

protein) 

Groups 

0.2±5.1 0.2±11.3 0.3 ±26.3 1.9±70.9 2.1±16.1 2.1±113.5 NC 

0.4±5.3 0.6±11 0.1±27.1 2.1 ±65.5 1.1±15.7 2.6±110.2 PPE 

0.1±6.4 0.4±5.8 0.6 ±19.5 3.6 ±40.5 0.6±9.8 3.5±61.5 CIS 

0.6±5.4 0.1±7.9 0.2±24.7 3.5 ±67.9 1.3±14.3 1.8 ±98.1 PPE + CIS 

GPx: Glutathione peroxidase, GR: Glutathione reductase, SOD: Superoxide dismutase, GSH: Reduced 

Glutathione, MDA: Malondialdehyde 

NC:  Normal Control, PPE:  Pomegranate Peel Extract, CIS: Cisplatin 

 

DISCUSSION AND CONCLUSION 

The liver is one from vital organs which 

has the distinctive and essential role in 

detoxification of Xenobiotics, 

environmental pollutants and chemical 

medications. Acute hepatic failure is 

caused by the various factors, including 

viral hepatitis, toxic damages of liver 
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induced by toxins, medications and 

ischemia. 

Liver is the first defense barrier's body 

against damage caused by corroded factors 

(Xenobiotics). Liver damage is caused by 

these agents often as hepatic necrosis 

(Hepaticnecrosis). Oxidative damages 

have fundamental role in the hepatic tissue 

damages that can be caused by drugs and 

toxins. However, the hepatic damages are 

caused by viral factors as well as are 

immune-mediated mainly through the 

activation of apoptotic cell death pathway 

[66]. Antioxidants are substances that 

providing presence in foods and the body, 

even in small amounts, can protect body 

against various types of oxidative damages 

caused by reactive oxygen species [67]. 

Medicinal plants due to their availability, 

minimal side effects and economies as the 

worthy alternatives of synthetic drugs have 

always been considered and since the last 

few decades, in particular have been 

regarded by researchers. Biological 

substances with plant origin constitute a 

branch from modern pharmacotherapy of 

diseases.  

Although, there are the various 

pharmacologic agents to treat a variety of 

diseases, but most patients are not able to 

tolerate the side effects of chemical drugs 

and on the other hand, most plants leave 

very few side effects on patients. 

Oxidative stress is achieved from an 

imbalance between the production of free 

radicals in vivo and antioxidant defense 

mechanisms. 

In organisms, peroxidation of lipids 

contained in walls of living cells is 

including the most important goals of free 

radicals. Under this condition, not only the 

structure of wall and its function are 

affected, but also some of oxidation-

induced products for example, 

Malondialdehyde (MDA) can react with 

biomolecules and Cytotoxic and genotoxic 

effects show. 

Therefore, the high presence of free 

radicals particularly, peroxides has a key 

role in the pathogenesis of a number of 

diseases such as diabetes, cardiovascular 

disease, cancer, aging and other diseases 

[68]. Although, nowadays, the synthetic 

antioxidants especially in the food industry 

widely are used, many of these compounds 

have adverse effects for human health 

[69,70].  

For example, there are very much 

evidences that confirms the toxicity and 

dietary adverse effects of synthetic 

antioxidants added to foodstuff such as 

butyl hydroxy Anisole, butyl hydroxy 

toluene and third beta hydroxy Kinon. In 

addition, the risk of hepatic damage and 

incidence of cancer in laboratory animals 
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are from the disadvantages of using 

synthetic antioxidants [69,71]. 

Due to this fact, natural antioxidants that 

there are mainly medicinal herbs, fruits 

and vegetables, has found many advocates 

among consumers and it seems that are 

very important in prevention of a number 

from diseases. Considering that plants are 

one from the important sources of 

antioxidants, researches in this area are 

increasing.  

Plants that are rich in antioxidant 

compounds can protect cells from 

oxidative damages [72]. Natural 

antioxidants increases power of the plasma 

antioxidants and reduce the risk of some 

diseases such as cancer, cardiac diseases 

and stroke [73]. Secondary metabolites 

derived from plants such as total phenol 

and flavonoid have a strong potential to 

remove free radicals which in all various 

parts of the plant such as leave, fruit, seed, 

root and peel are present [74]. Therefore, 

given the high prevalence of chronic and 

degenerative diseases, it is reasonable to 

use plants and especially, the plants that 

have high total phenol and flavonoid to 

meet antioxidants required of body. 

In the present study, the increase in score 

of Malondialdehyde (MDA) and reduce of 

Glutathione reserve score (GSH) in hepatic 

liver following encounter with Cisplatin 

indicate that oxidative stress caused by 

free radicals is one of the possible 

mechanisms involved in the 

pathophysiology of Cisplatin-induced 

hepatotoxicity. 

Researches' Partibha et al (2006) have 

shown that lipid peroxidation and 

depletion of reduced Glutathione (GSH) 

following treatment with Cisplatin in 

hepatic liver of rat happens that this 

finding is similar to our study results [75]. 

Reduced Glutathione is a important 

component of non-enzymatic antioxidant 

system and plays an important role in 

controlling the toxic effects of Cisplatin 

[76].  

Therefore, reduce of Glutathione score can 

discussed as a direct factor in Cisplatin-

induced lipid peroxidation. The role of 

oxidative stress and involvement of 

reactive oxygen species (ROS) in the 

pathogenesis of Cisplatin-induced 

hepatotoxicity have been demonstrated 

[77]. Koc et al studies have shown that 

Cisplatin inhibits the activity of Sup 

eroxide Dismutase, Catalase and 

Glutathione Peroxidase enzymes and 

increases Malondialdehyde score in rat 

liver [78].  

In our study, changes in antioxidant 

immune system and score of 

Malondialdehyde in hepatic liver of rats 

were observed following treatment with 

Cisplatin which these results are consistent 
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with the results of their study. Decrease in 

SOD activity is a sensitive index of hepatic 

cells damage. 

This enzyme is one of the most important 

factors in the enzymatic antioxidant 

defensive system.  Superoxide Dismutase 

removes Superoxide anion by converting it 

to hydrogen peroxide and thus, reduces its 

toxic effects [79]. In the present study, the 

score of Superoxide Dismutase in rats 

treated with Cisplatin due to abundant 

formation of Superoxide anions was 

decreased significantly and then, enzymes 

activity of hydrogen peroxide scraper i.e. 

Catalase and Glutathione Peroxidase also 

in these rats was significantly decreased. It 

seems that the inactivation of Superoxide 

Dismutase (SOD) Superoxide increased 

anions leads to deactivation of Catalase 

and Glutathione Peroxidase enzymes. 

Catalase by hydrogen peroxide 

decomposition protects tissues against 

very active radicals of hydroxyl. 

Therefore, the decrease in CAT activity 

may lead to some devastating effects 

caused by Superoxide and hydrogen 

peroxide radicals [80]. Glutathione 

Reductase is a hepatic cytosolic enzyme 

which is involved in reducing of 

Glutathione oxide (GSSG) as a final 

product of Glutathione Peroxidase activity 

on reduced Glutathione (GSH) [81]. 

In our study, consumption of pomegranate 

total peel extract prevented the reduction 

of Superoxide Dismutase, Catalase, 

Glutathione Peroxidase caused by 

Cisplatin. This event may happen as a 

result of the removal of radicals by the 

extract which has caused the preservation 

and conservation of these enzymes. 

Furthermore, following treatment with 

Cisplatin, a significant decrease was 

achieved in score of Glutathione 

Peroxidase which led to the availability of 

Glutathione Reductase to substrate, and 

thus, decreased activity of Glutathione 

Reductase. It seems that pomegranate total 

peel extract with Cisplatin again 

establishes activity of Glutathione 

Reductase and causes consumption of 

Glutathione oxidize to form reduced 

Glutathione and increasing the 

detoxification of active metabolites by 

conjugation with reduced Glutathione.  

The results of present study confirm report 

of other researchers about antioxidant 

effects and free radical elimination of 

antioxidant plant compounds [82]. In 

researches that by Ajith et al have been 

conducted about the protective effects of 

polyphenolic compounds contained in 

plants against Cisplatin nephrotoxicity, 

have been shown that this extract through 

reduce of oxidative stresses applies its own 

protective role against Cisplatin so that 
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reduces the amount of MDA and increases 

score of reduced Glutathione and 

antioxidant enzymes activity of the 

immune system such as Superoxide 

Dismutase, Catalase and Glutathione 

Peroxidase [83].  

The action mechanism of these compounds 

in their study is consistent with the results 

of present study. Chaturvedula et al (2011) 

have emphasized presence of high scores 

of polyphenolic compounds in this plant 

[46]. Furthermore, according to studies' 

Wang et al (2004), Seeram et al (2005) and 

Lansky et al (2006), high antioxidant 

capacity of pomegranate in vitro is more 

related to high score of polyphenolic 

compounds such Ellagic acid, Gallic acid, 

Anthocyanins, Pany Kalagin and Pany 

Calin and flavonoid and antioxidant 

compounds [47,48,49]. 

In a study by Nugteren et al (1987) has 

been shown that these compounds through 

chelating ions involved in the oxidation 

process and or by eliminating free radicals 

function [50]. Ellagic acid and Gallic acid 

are from compounds contained in the peel 

pomegranate that Ellagic acid is a dimer 

derivative of Gallic acid and mainly is 

found in high plants such as fruits and 

dried fruits [84,85]. Elliott et al (1999) 

showed that Ellagic has of anti-mutation, 

antiviral skin bleaching and antioxidant 

property and currently in  Country of 

Japan as an antioxidant is added to food 

[86]. 

The study's El-Nemr et al (1990) has 

shown that pomegranate juice is rich in 

vitamin C which is effective in antioxidant 

activity of plant [51]. Mavlyanov et al 

(1997) also have known the presence of 

vitamin C high scores along with phenolic 

compounds such as Poonykalazyn, Poony 

Calin, Gallic acid, Lagic acid Anthocyanin 

involved in antioxidant powerful function 

of pomegranate [87].  

These compounds mainly are observed in 

fresh fruit formed [88,89] and with 

enlargement of the fruit, its antioxidant 

activity is also reduced that is due to the 

reduction in the amounts of ascorbic acid 

and its phenolic compounds [90]. It has 

been also shown that the amounts of 

phenolic compounds and ascorbic acid 

vary among various pomegranate cultivars 

[91]. 

In relation to the pharmacological effects 

of these compounds, Ignarro et al (2006) 

determined that pomegranate juice can 

prevent oxidative damage of nitric oxide 

and cause to enhance nitric oxide 

biological function [92]. In addition, in the 

study's Schubert et al (2002), inhibiting the 

activity of nuclear factor Kappa - Beta 

(NF-ĸB) as a natural antioxidant in 

vascular endothelial cells by pomegranate 

has been proven [93]. Zafar Rasceel 
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(2009) noted in a study that the 

pomegranate fruit extract can prevent 

activity of MAP Kinase (MAPK) and 

factor Kappa - Beta (NF-ĸB) in human 

Ku812cellular class [94]. It was found in a 

study Lunn et al (2006) that Ellagi Tannins 

contained in pomegranate juice can cause 

to inhibit inflammatory signals in cancer 

cells of colon increased [95].  

It was determined in study's Aviram et al 

(2002) that flavonoids contained in 

pomegranate juice extract can prevent 

LDL oxidation and cardiovascular diseases 

in mouse and human [96]. Hayek et al 

(2001) claimed that the prescription of 

pomegranate juice supplement in 

atherosclerotic mice causes to reduce 

macrophage lipid peroxidation and inhibit 

the accumulation of cholesterol and 

atherosclerosis in them [97].  

Also, it was showed in a study conducted 

by Aviram et al (2000) in human and 

atherosclerotic mice that pomegranate 

juice consumption causes to reduce 

oxidative stress, platelet aggregation and 

the low-density lipoproteins [98]. 

According to what was said, probably 

pomegranate peel extract through its own 

antioxidant properties protects liver against 

the toxic oxidative effects of Cisplatin.   

Therefore, after conducting clinical trials 

and obtaining positive results, 

pomegranate peel total extract can as a 

herbal medicine to prevent hepatic 

oxidative damages caused by Cisplatin in 

patients with cancer be recommended and 

used as an available source with 

antioxidant property as supplement and 

food additive and or through 

pharmaceutical industries simultaneously 

with Cisplatin. Whether or not this plant 

causes to reduce the therapeutic effect of 

Cisplatin remains unknown in this study 

and possibility to compare from view of 

effects in subjects that are with neoplasia 

has not been provided. 

Furthermore, how to affect the different 

doses of extract and identify accurately the 

main active substance or substances, 

location as well as molecular and cellular 

mechanism or mechanisms involved in its 

pharmacological action remains unknown 

and requires future and wider studies. 

REFERENCES 

[1] Balkwill F, Charles KA, Mantovani A. 

smoldering inflammation in the initiation 

and promotion of malignant disease. 

Cancer cell 2005;7, 211-217. 

[2] Adams LS, Seeram NP, Aggarwal BB. 

pomegranate juice, total pomegranate 

ellagitannins and punicalagin suppress 

inflammatory cell signaling in colon 

cancer cells. Journal of agricultural and 

food chemistry 2006;54, 980-985. 

[3] Lansky EP, newman RA. punica 

granatum (pomegranate) and its potential 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4462 

IJBPAS, July, 2015, 4(7) 

for prevention and treatment of 

inflammation and cancer. Journal of 

ethnopharmacology 2007;109, 177-206. 

 [4] Schubert SY, lansky EP, Neeman I. 

antioxidant and eicosanoid enzyme 

inhibition properties of pomegranate seed 

oil and fermented juice flavonoids. Journal 

of ethnopharmacology 1999;66, 11-17. 

[5] Adams LS, Seeram NP, Aggarwal BB. 

pomegranate juice, total pomegranate 

ellagitannins and punicalagin suppress 

inflammatory cell signaling in colon 

cancer cells. Journal of agricultural and 

food chemistry 2006;54, 980-985. 

[6] Levin GM, Pomegranate (Punica 

granatum) plant genetic resources in 

Turkmenistan, Plant Genetic Resources 

Newsletter1994; 97, 31. 

[7] Lansky EP, Pomegranate supplements 

prepared from pomegranate material 

including pomegranate seeds, US Patent 

2000;6,060,063 . 

[8] Julie J, Therapeutic Applications of 

Pomegranate (Punica granatum L.): A 

Review, Alternative Medicine Review, 

2008;13, 128. 

[9] Rabik CA, Dolan ME. Molecular 

mechanisms of resistance and toxicity 

associated with platinating agents. Cancer 

Treat Rev 2007; 33(1): 9-23. 

 [10] Borch RF, Markman M. Biochemical 

modulation of cisplatin toxicity. 

Pharmacol Ther 1989; 41(1-2): 371-80. 

 

[11] Lee KJ, Choi JH, Khanal T, et al. 

Protective effect of caffeic acid phenethyl 

ester against carbon tetrachlorideinduced 

hepatotoxicity in mice. Toxicology 2008; 

248(1): 18-24. 

 

[12] Chirino YI, Pedraza-Chaverri J. Role 

of oxidative and nitrosative stress in 

cisplatin-induced nephrotoxicity. Exp 

Toxicol Pathol 2009; 61(3): 223-42. 

[13] Sadzuka Y, Shoji T, Takino Y. Effect 

of cisplatin on the activities of enzymes 

which protect against lipid peroxidation. 

Biochem Pharmacol 1992; 43(8): 1872-5. 

[14] Martins NM, Santos NA, Curti C, et 

al. Cisplatin induces mitochondrial 

oxidative stress with resultant energetic 

metabolism impairment, membrane 

rigidification and apoptosis in rat liver. J 

Appl Toxicol 2008; 28(3): 337- 44. 

[15] Kim SH, Hong KO, Chung WY, et al. 

Abrogation of cisplatin-induced 

hepatotoxicity in mice by xanthorrhizol is 

related to its effect on the regulation of 

genetranscription. Toxicol Appl Pharmacol 

2004; 196(3): 346-55. 

[16] Aamdal S, Fodstad O, Pihl A. Some 

procedures to reduce cis-platinum toxicity 

reduce antitumor activity. Cancer Treat 

Rev 1987; 14(3-4): 389-95. 

[17] R. Sondhir and K.D. Gill, 

Hepatoprotective effect of Liv-52 on 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4463 

IJBPAS, July, 2015, 4(7) 

ethanol induced liver damage in rats, 

Indian journal of experimental bilogy, 37, 

1999, 762-766.  

[18] Gurib-Fakim A. Medicinal plants: 

traditions of yesterday and drugs of 

tomorrow. Mol Aspects Med 

2006;27:1e93. 

[19] Afaq F, Saleem M, Krueger CG, Reed 

JD, Mukhtar H. Anthocyanin-and 

hydrolyzable tannin-rich pomegranate fruit 

extract modulates MAPK and NF-kB 

pathways and inhibits skin tumorigenesis 

in CD-1 mice. Int J Cancer 

2005;113:423e33. 

[20] Lansky EP, Harrison G, Froom P, 

Jiang WG. Pomegranate (Punica 

granatum) pure chemicals show possible 

synergistic inhibition of human PC-3 

prostate cancer cell invasion across 

Matrigel. Invest New Drugs 

2005;23:121e2. 

[21] Lansky EP, Jiang W, Mo H, et al. 

Possible synergistic prostate cancer 

suppression by anatomically discrete 

pomegranate fractions. Invest New Drugs. 

2005;23:11-20. 

[22] Albrecht M, Jiang W, Kumi-Diaka J, 

et al. Pomegranate extracts potently 

suppress proliferation, xenograft growth, 

and invasion of human prostate cancer 

cells. J Med Food 2004;7:274-283. 

[23] Malik A, Mukhtar H. Prostate cancer 

prevention through pomegranate fruit. Cell 

Cycle. 2006;5:371-373. 

[24] Malik A, Afaq F, Sarfaraz S, et al. 

Pomegranate fruit juice for 

chemoprevention and chemotherapy of 

prostate cancer. Proc Natl Acad Sci U S A. 

2005;102:14813-14818. 

[25] Seeram NP, Adams LS, Henning SM, 

et al. In vitro antiproliferative, apoptotic 

and antioxidant activities of punicalagin, 

ellagic acid and a total pomegranate tannin 

extract are enhanced in combination with 

other polyphenols as found in pomegranate 

juice. J Nutr Biochem 2005;16:360e7. 

[26] Braga , Shupp JW, Cummings C, Jett 

M, Takahashi JA, Carmo LS, Chartone-

Souza E, Nascimento AM. Pomegranate 

extract inhibits Staphylococcus aureus 

growth and subsequent enterotoxin 

production. LCJ Ethnopharmacol 2005 Jan 

4; 96(1-2):335-9 

[27] Li Y, Ooi LS,Wang H, But PP, Ooi 

VE. Antiviral activities of medicinal herbs 

traditionally used in southern mainland 

China. Phytother Res 2004 Sep; 

18(9):718-22. 

[28] Vasconcelos LC, Sampaio MC, 

Sampaio FC, Higino JS. Use of Punica 

granatumas an antifungal agent against 

candidosis associated with denture 

stomatitis. Mycoses 2003 Jun; 46 (5-

6):192-6. 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4464 

IJBPAS, July, 2015, 4(7) 

[29] Sumner MD, Elliott-Eller M, Weidner 

G, et al. Effects of pomegranate juice 

consumption on myocardial perfusion in 

patients with coronary heart disease. Am J 

Cardiol 2005;96:810-814. 

[30] Aviram M, Dornfeld L. Pomegranate 

juice consumption inhibits serum 

angiotensin converting enzyme activity 

and reduces systolic blood pressure. 

Atherosclerosis 2001;158:195-198. 

[31] Fuhrman B, Volkova N, Aviram M. 

Pomegranate juice inhibits oxidized LDL 

uptake and cholesterol biosynthesis in 

macrophages. J Nutr Biochem 

2005;16:570e6. 

[32] Esmaillzadeh A, Tahbaz F, Gaieni I, 

et al. Cholesterol-lowering effect of 

concentrated pomegranate juice 

consumption in type II diabetic patients 

with hyperlipidemia. Int J Vitam Nutr Res 

2006;76:147-151. 

[33] Huang TH, Peng G, Kota BP, et al. 

Pomegranate flower improves cardiac lipid 

metabolism in a diabetic rat model: role of 

lowering circulating lipids. Br J Pharmacol 

2005:145:767-774. 

[34] A novel mechanism for the inhibition 

of NF-kappaB activation in vascular 

endothelial cells by natural antioxidants. 

Schubert SY, Neeman I, Resnick N. 

FASEB J 2002 Dec; 16(14):1931-3. 

 [35] F Afaq, M Saleem, CG Krueger, JD 

Reed, and H Mukhtar. Anthocyanin- and 

hydrolyzable tannin-rich pomegranate fruit 

extract modulates MAPK and NF-kappaB 

pathways and inhibits skin tumorigenesis 

in CD-1 mice. Int J Cancer 2005; 

113(3):423-33. 

[36] Rosenblat M, Hayek T, 69. Aviram 

M. Anti-oxidative effects of pomegranate 

juice (PJ) consumption by diabetic patients 

on serum and on macrophages. 

Atherosclerosis 2006;187:363-371. 

[37] Afaq F, Malik A, Syed D, et al. 

Pomegranate fruit extract modulates UV-

B-mediated phosphorylation of mitogen-

activated protein kinases and activation of 

nuclear factor kappa B in normal human 

epidermal keratinocytes. Photochem 

Photobiol 2005;81:38-45. 

[38] Syed DN, Malik A, Hadi N, et al. 

Photochemopreventive effect of 

pomegranate fruit extract on UVA-

mediated activation of cellular pathways in 

normal human epidermal keratinocytes. 

Photochem Photobiol 2006;82:398-405. 

 [39] Kasai K, Yoshimura M, Koga T, et 

al. Effects of oral administration of ellagic 

acid-rich pomegranate extract on 

ultraviolet-induced pigmentation in the 

human skin. J Nutr Sci Vitaminol (Tokyo) 

2006;52:383-388. 

[40] Turk G, Sonmez M, Aydin M, et al. 

Effects of pomegranate juice consumption 

on sperm quality, spermatogenic cell 

density, antioxidant activity, and 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4465 

IJBPAS, July, 2015, 4(7) 

testosterone score in male rats. Clin Nutr 

2008;27:289-296 

[41] Lei F, Zhang XN, Wang W, et al. 

Evidence of antiobesity effects of the 

pomegranate leaf extract in high-fat diet 

induced obese mice. Int J Obes (Lond) 

2007;31:1023-1029. 

[42] Huang BY, Castillo M. Hypoxic-

ischemic brain injury: imaging findings 

from birth to adulthood. Radiographics 

2008;28:417-439. 

[43] Loren DJ, Seeram NP, Schulman RN, 

Holtzman DM. Maternal dietary 

supplementation with pomegranate juice is 

neuroprotective in an animal model of 

neonatal hypoxic-ischemic brain injury. 

Pediatr Res 2005;57:858-864. 

[44] West T, Atzeva M, Holtzman DM. 

Pomegranate polyphenols and resveratrol 

protect the neonatal brain against hypoxic-

ischemic injury. Dev Neurosci 

2007;29:363-372. 

[45] Hartman RE, Shah A,Fagan AM,et al. 

Pomegranate juice decreases amyloid load 

and improves behavior in a mouse model 

of Alzheimer's disease. Neurobiol Dis 

2006;24:506-515. 

[46] Chaturvedula V, Prakash S, Prakash 

L.Bioactive Chemical Constituents from 

Pomegranate (Punica granatum) Juice, 

Seed and Peel-A Review. Int. J. Res. 

Chem. Environ. 2011;1, 1-18. 

[47] Wang R.F., Xie W.D., Zhang Z., Xing 

D.M., Ding Y., Wang W ,.Ma C., Du 

L.J.,Bioactive compounds from the seeds 

of Punica granatum (Pomegranate), J. Nat. 

Prod. 2004;67, 2096. 

[48]  Seeram NP, Adams LS, Henning 

SM, et al. In vitro antiproliferative, 

apoptotic and antioxidant activities of 

punicalagin, ellagic acid and a total 

pomegranate tannin extract are enhanced 

in combination with other polyphenols as 

found in pomegranate juice. J Nutr 

Biochem 2005;16:360e7. 

[49] Lansky EP. Beware of pomegranates 

bearing 40% ellagic acid. J Med Food 

2006;9:119e22. 

[50] Nugteren DH, Christ-hazelhof. 

Naturally occurring conjugated octa 

decatrienoic acids are strong inhibitors of 

prostaglandin biosynthesis. Prostaglandis. 

1987;33, 403-417. 

[51] El-Nemr SE, Ismail IA, Ragab M. 

Chemical composition of juice and seeds 

of pomegranate fruit. Nahrung 

1990;34:601e6. 

[52] Jannu V, Baddam PG, Boorgula AK, 

Jambula SR. A review on hepatoprotective 

plants. Int J Drug Devel Res 2012; 4(3): 1-

8. 

[53] Sidana J, Deswal G, Nain P, Arora K. 

Liver toxicity and hepatoprotective herbs. 

Int J Pharm Sci Rev Res 2011; 9(1): 116-

121. 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4466 

IJBPAS, July, 2015, 4(7) 

[54] Middleton E Jr, Kandaswami C, 

Theoharides TC. The effects of plant 

flavonoids on mammalian cells: 

implications for inflammation, heart 

disease, and cancer. Pharmacol Rev 2000; 

52(4): 673-751. 

[55] Saleem TSM, Chetty CM, Ramkanth 

S. Rajan VST, Kumar KM, Gauthaman K. 

Hepatoprotective Herbs-A Review. Int J 

Res Pharm Sci 2010; 1(1): 1-5. 

[56] Gil M.I., Tomas-Barberan F.A., Hess-

Pierce B., Holcroft D.M., Kader A.A., 

Antioxidant activity of pomegranate juice 

and its relationship with phenolic 

composition and processing, J. Agric. 

Food Chem., 2000;48, 4581. 

[57] Ajaikumar KB, Asheef M, Babu BH, 

Padikkala J. the inhibition of gastric 

mucosal injury by punica granatum L. 

(pomegranate) methanolic extract. Journal 

of ethnopharmacology 2005;96, 171-176. 

[58] Yousef MI, Saad AA, El-Shennawy 

LK. Protective effect of grape seed 

proanthocyanidin extract against oxidative 

stress induced by cisplatin in rats. Food 

Chem Toxicol 2009; 47(6): 1176-83. 

 [59] Frei A, Zimmermann A, Weigand K. 

The N-terminal propeptide of collagen 

type III in serum reflects activity and 

degree of fibrosis in patients with chronic 

liver disease. Hepatology 1984; 4(5): 830-

4.  

[60] Esterbauer H, Cheesman KH. 

Determination of aldehydic lipid 

peroxidation products: Malonaldehyde and 

4-hydroxynonenal. Methods Enzymol 

1990; 186: 407-21. 

 [61] Nishikimi M, Rao NA, Yagi K. The 

occurrence of superoxide anion in the 

reaction of reduced phenazine 

methosulphate and molecular oxygen. 

Biochem Biophys Res Commun 1972; 

46(2): 849-54.  

[62] Kakkar P, Das B, Viswanathan PN. A 

modified spectrophotometric assay of 

superoxide dismutase. Indian J Biochem 

Biophys 1984; 21(2): 130-2.  

 [63] Claiborne A. Catalase activity. In: 

Boca Raton FL. CRC Handbook of 

methods for oxygen radical research. 

Florida: CRC Press, Boca Raton; 1985: 

542.  

[64] Rotruck JT, Pope AL, Ganther HE, et 

al. Selenium: Biochemical role as a 

component of glutathione peroxidase. 

Science 1973; 179(73): 588-90. 

[65] Mohandas J, Marshal JJ, Duggin GG, 

et al. Low activities of glutathione-related 

enzymes as factors in the genesis of 

urinary bladder cancer. Cancer Res 1984; 

44(11): 5086-91. 

[66] Rebecca T. Hepatoprotection via the 

Il-6/Stat3 pathway. J. Clin. Invest., 

2003;112: 978-980. 



Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4467 

IJBPAS, July, 2015, 4(7) 

[67] Sanchez-Moreno C, Larrauri JA and 

Saura-Calixto F. Free radical scavenging 

capacity and inhibition of lipid oxidation 

of wines, grape juices and related 

polyphenolic constituents. Food Res. Int., 

1999;32: 407-412. 

 [68] Nige E. Cellular oxidative process in 

realation to renal disease. Nephrology. 

2005; 25: 13-22. 

 [69] Zhang J, Yuan K and Zhou WL. 

Studies on the active components and 

antioxidant activities of the extracts of 

Mimosa pudica Linn. From southern 

China. Pharmacogn Mag. 2011; 7(25): 35-

39. 

[70] Wojcik M, Burzynska-Pedziwiatr I 

and Wozniak LA. A review of natural and 

synthetic antioxidants important for health 

and longevity. Curr Med Chem. 2010; 

17(28): 3262-3288. 

[71] Williams GM, Iatropoulos MJ, 

Whysner J. Safety assessment of butylated 

hydroxyanisole and butylated 

hydroxyltoluene as antioxidant food 

additives. Food Chem Toxicol. 

1999;37:1027-1038. 

[72] Kumaran A, Karunakaran RJ. 

Antioxidant and free radical scavenging 

activity of an aqueous extract of Coleus 

aromaticus. Food Chemistry. 2006;97:109-

114. 

[73] Prior RL, Cao G. Antioxidant 

phytochemicals in fruits and vegetables. 

Diet and health implications Hortic Sci. 

2000;35:588-592. 

[74] Mathew S, Abraham TE. In vitro 

antioxidant activity and scavenging effects 

of Cinnamomum verum leaf extract 

assayed by different methodologies. Food 

Chem Toxicol. 2006;44:198-206. 

[75] Partibha R, Sameer R, Rataboli PV, et 

al. Enzymatic studies of cisplatin induced 

oxidative stress in hepatic tissue of rats. 

Eur J Pharmacol 2006; 532(3): 290-3. 

[76] Hanigan MH, Devarajan P. Cisplatin 

nephrotoxicity: Molecular mechanisms. 

Cancer Ther 2003; 1: 47-61. 

 [77] Rabik CA, Dolan ME. Molecular 

mechanisms of resistance and toxicity 

associated with platinating agents. Cancer 

Treat Rev 2007; 33(1): 9-23. 

[78] Kim SH, Hong KO, Chung WY, et al. 

Abrogation of cisplatin-induced 

hepatotoxicity in mice by xanthorrhizol is 

related to its effect on the regulation of 

genetranscription. Toxicol Appl Pharmacol 

2004; 196(3): 346-55. 

 [79] Aimbire F, Penna SC, Rodrigues 

M, Rodrigues KC, Lopes-Martins 

RA, Sertié JA. Effect of hydroalcoholic 

extract of Zingiber officinalis rhizomes on 

LPS-induced rat airway hyperreactivity 

and lung inflammation. Prostaglandins 

Leukot Essent Fatty Acids. 2007 Oct-

Nov;77(3-4):129-38. Epub 2007 Oct 17. 

http://www.ncbi.nlm.nih.gov/pubmed?term=Aimbire%20F%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Penna%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Rodrigues%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Lopes-Martins%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Lopes-Martins%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed?term=Serti%C3%A9%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=17923400
http://www.ncbi.nlm.nih.gov/pubmed/17923400
http://www.ncbi.nlm.nih.gov/pubmed/17923400
http://www.ncbi.nlm.nih.gov/pubmed/17923400


Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4468 

IJBPAS, July, 2015, 4(7) 

[80] Kavoli Haghighi M,Tooliat T. 

Ginger(Zingiber officinale Roscoe). 

Journal of Medicinal Plants 2002;1(1): 19-

28.  

[81] Lee KJ, Choi JH, Khanal T, et al. 

Protective effect of caffeic acid phenethyl 

ester against carbon tetrachlorideinduced 

hepatotoxicity in mice. Toxicology 2008; 

248(1): 18-24. 

[82] Franciscoa M, Morenob DA, Carteaa 

ME, et al. Simultaneous identification of 

glucosinolates and phenolic compounds in 

a representative collection of vegetable 

Brassica rapa. J Chromatogr A 2009; 

1216(38): 6611-19. 

 

[83] Ajith TA, Nivitha V, Usha S. 

Zingiber officinale Roscoe alone and in 

combination with alpha-tocopherol protect 

the kidney against cisplatin-induced acute 

renal failure. Food Chem Toxicol. 2007 

Jun;45(6):921-7. Epub 2006 Nov 29. 

[84]  Amakura Y, Okada M, Tsuji T, 

Yasuhide T. High-performance liquid 

chromatographic determination with 

photodiode array detection of ellagic acid 

in fresh and processed fruits. J. 

Chromatography 2000; 625: 87– 93. 

[85] Fan L, Dong X, Lan X, Yu Z, Wei W, 

Lu Z, Li D. Pharmacokinetic study of 

ellagic acid in rat after oral administration 

of pomegranate leaf extract. J. 

Chromatography 2003; 796: 189– 194. 

[86] Elliott G. Application of antioxidant 

vitamins in foods and beverages. Food 

Technology 1999; 53: 46– 48. 

[87] Mavlyanov S, Islambekov S, 

Karimdzhanov A, Ismailov A: 

Polyphenols of pomegranate peels show 

marked anti tumor and anti-viral action. 

Khim Prir Soedin. 1997; 33: 124– 126. 

[88] Aviram M, Dornfeld L, Kaplan M. 

Pomegranate juice flavonoids inhibit low –

density lipoprotein oxidation and 

cardiovascular diseases: studies in 

atherosclerotic mice and in humans. Drugs 

Exp. Clin. Res. 2000; 28: 49- 62. 

[89]Mavlyanov S, Islambekov S, 

Karimdzhanov A, Ismailov A: 

Polyphenols of pomegranate peels show 

marked anti tumor and anti-viral action. 

Khim Prir Soedin. 1997; 33: 124– 126. 

[90] Noda Y, Kaneyuki T, Mori A, Packer 

A. Antioxidant activities of pomegranate 

fruit extract and its anthocyanidin: 

delphinidin, cyanidin and pelargonidin. J. 

Agriculture Food Chemistry 2002; 50: 

166- 171. 

 [91] Sarkhosh A, Zamani Z, Fatahi R. 

Antioxidant capacity, phenol, anthocyanin 

and ascorbic acid contents in some Iranian 

pomegranates. 2007. 

[92] Ignarro LJ, Byrns RE, Sumi D, de 

Nigris F, Napoli C. Pomegranate juice 

protects nitric oxide against oxidative 

destruction and enhances the biological 

http://www.ncbi.nlm.nih.gov/pubmed?term=Ajith%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=17210214
http://www.ncbi.nlm.nih.gov/pubmed?term=Nivitha%20V%5BAuthor%5D&cauthor=true&cauthor_uid=17210214
http://www.ncbi.nlm.nih.gov/pubmed?term=Usha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17210214
http://www.ncbi.nlm.nih.gov/pubmed/17210214


Eilyad Issabeagloo et al                                                                                                          Research Article 

 

 
4469 

IJBPAS, July, 2015, 4(7) 

actions of nitric oxide. Nitric Oxide. 2006; 

15(2):93-102. 

[93] Schubert SY, Neeman I, Resnick N. 

A novel mechanism for the inhibition of 

NF kappaB activation in vascular 

endothelial cells by natural antioxidants. 

FASEB J, 2002;16(14):1931-3. 

[94] Rasheed Z, Akhtar N, Anbazhagan 

AN, Ramamurthy S, Shukla M, Haqqi 

TM.Polyphenol-rich pomegranate fruit 

extract (POMx) suppresses PMACI 

induced expression of pro-inflammatory 

cytokines by inhibiting the activation of 

MAP Kinases and NF-κB in human 

KU812 cells. J Inflamm. 2009;8;6:1. 

 [95] Adams LS, Seeram NP, Aggarwal 

BB, Takada Y, Sand D, Heber D.. 

Pomegranate Juice, Total Pomegranate 

Ellagitannins, and Punicalagin Suppress 

Inflammatory Cell Signaling in Colon 

Cancer Cells. J Agric Food Chem. 2006;8. 

54(3):980-5. 

 [96] Aviram M, Dornfeld L,Kaplan 

M,Coleman R, Gaitini D, Nitecki S, 

Hofman A, Rosenblat M, Volkova N, 

Presser D, Attias J, Hayek T, Fuhrman 

B.Pomegranate juice flavonoids inhibit 

low-density lipoprotein oxidation and 

cardiovascular diseases: studies in 

atherosclerotic mice and in humans. Drugs 

Exp Clin Res 2002; 28 (2-3):49-62. 

[97] Kaplan M, Hayek T, Raz A, Coleman 

R, Dornfeld L, Vaya J, Aviram M.. 

Pomegranate juice supplementation to 

atherosclerotic mice reduces macrophage 

lipid peroxidation, cellular cholesterol 

accumulation and development of 

atherosclerosis. J Nutr 2001; 131(8):2082-

9. 

[98] Aviram M, Dornfeld L, Rosenblat M, 

Volkova N, Kaplan M, Coleman R, Hayek 

T, Presser D, Fuhrman B. Pomegranate 

juice consumption reduces oxidative 

stress, atherogenic modifications to LDL, 

and platelet aggregation: studies in humans 

and in atherosclerotic apolipoprotein E-

deficient mice. Am J Clin Nutr 2000; 

71(5):1062-76. 

 

 

 


