
 

Hematological and Biochemical Studies on the Effect 

of Some Natural Antioxidants Pre-Injection in 
Irradiated Rats 

 

By 

 

Saleh El-Sayed Saleh Ashour 
 

B.Sc. Co-Operation Agric. Sci,  

High Institute of Agriculture Co-Operation, (1997) 

Complementary Studies of Agric. Chemistry, 

Benha University, (2003) 

MM..SScc..  AAggrriicc..  SSccii..  ((AAggrriicc..  BBiioocchheemmiissttrryy)),,  FFaaccuullttyy  ooff  AAggrriiccuullttuurree,,      
  BBeennhhaa  UUnniivveerrssiittyy  ((22000066)) 

 

THESIS 

 
Submitted In Partial Fulfillment of the Requirements For  

The Degree 

 

Of 

Doctor of Philosophy 
In 

AGRICULTURAL SCIENCE 
 

(Biochemistry) 

 

Department of Biochemistry 

  Faculty of Agriculture 

  Benha University 

 

 

 

 

 

 

 

 

(2011) 



 

Hematological and Biochemical Studies on the Effect 

of Some Natural Antioxidants Pre-Injection in 
Irradiated Rats 

 

By 

Saleh El-Sayed Saleh Ashour 
 

B.Sc. Co-Operation Agric. Sci,  

High Institute of Agriculture Co-Operation, (1997) 

Complementary Studies of Agric. Chemistry, 

Benha University, (2003) 

MM..SScc..  AAggrriicc..  SSccii..  ((AAggrriicc..  BBiioocchheemmiissttrryy)),,  FFaaccuullttyy  ooff  AAggrriiccuullttuurree,,      
  BBeennhhaa  UUnniivveerrssiittyy  ((22000066)) 

 

 

Under Supervision of:- 

 

Prof. Dr. Ibrahim Mohamed Abdel Aleem                ···················· 
           
         Professor of Biochemistry and Vice Dean 

          of  Faculty for Community Services and Environmental Affairs, 

          Faculty of Agriculture, Benha University. 

 

 

Prof. Dr. Abdel-Nabi El-Sayed Abdel-Razik El-Deeb     ··············· 
           
         Professor of Biochemistry, 

          Faculty of Agriculture, Benha University. 

 

 

Prof. Dr. Nabil El Sayed Hafez                                     ··················· 
       
       Professor at Hot Laboratories Centre – Atomic Energy Authority. 

 
 

 

 

 

 

 

 

 



Approval Sheet 
 

Hematological and Biochemical Studies on the Effect 

of Some Natural Antioxidants Pre-Injection in 
Irradiated Rats 

 

By 

Saleh El-Sayed Saleh Ashour 
 

B.Sc. Co-Operation Agric. Sci,  

High Institute of Agriculture Co-Operation, (1997) 

Complementary Studies of Agric. Chemistry, 

Benha University, (2003) 

MM..SScc..  AAggrriicc..  SSccii..  ((AAggrriicc..  BBiioocchheemmiissttrryy)),,  FFaaccuullttyy  ooff  AAggrriiccuullttuurree,,      
  BBeennhhaa  UUnniivveerrssiittyy  ((22000066)) 

 

THESIS 

Submitted in Partial Fulfillment of the Requirement 

For the Degree of Doctor of Philosophy 

In 

Agriculture Science 
(Biochemistry) 

 

Approved by:- 
 

Prof. Dr. Essam Ahmed Abdel-Moteleb El-Malt             ··············· 
        Professor of Agriculture Biochemistry,  

        Faculty of Agriculture, Minea University. 

 

Prof. Dr. Ahmed Ali Ahmed Abd El-Rahman                 ··············· 
       Professor and Head of Biochemistry Department, 

        Faculty of Agriculture, Benha University. 

 

Prof. Dr. Ibrahim Mohamed Abdel Aleem                      ················ 
         Professor of Biochemistry and Vice Dean 

          of  Faculty for Community Services and Environmental Affairs, 

          Faculty of Agriculture, Benha University. 

 

Prof. Dr. Nabil El Sayed Hafez                                          ··············· 
        Professor at Hot Laboratories Centre – Atomic Energy Authority. 

 

 
                                                                                                    Date:   /    / 2011 



Acknowledgement 
 

Firstly, Ultimate Thanks To "Allah" 
 

 
              The  author  wishes  to  express  his  deepest  thanks  and  recognition  to  

Prof.  Dr.  Ibrahim Mahmoud Abdel Aleem Professor of Biochemistry, 

and Vice Dean, Faculty of Agriculture , Benha  University  for  suggesting  the  

research problem , planning of this work , valuable discussion during the tenure 

of investigation and for his kind help in the preparation  of  this manuscript 

,valuable advise and encouragement. 

 

              I wish to express my deepest gratitude to Prof. Dr. Abd El-Nabi E. 

A. El-Deeb Professor of Biochemistry, Benha University for his helpful and 

worthly advice through this work. 

 

              Thanks with my gratitude and appreciation to Prof. Dr. Nabil           

El Sayed Hafez Professor at Hot Laboratories Centre – Atomic Energy 

Authority for his helpful and worthly advice through this work. 

 

 My appreciation to Dr. Wael El Desouky Ibrahim, Lecturer  in Radiation 

Protection Department – Hot Laboratories Center - Atomic Energy Authority 
for his help and advice through this work. 

 

 Also, I wish to deeply thank Dr. Eman Ismail Abd El Gawad Professor of 

Physiology at Radio Isotopes Department – Atomic Energy Authority for her 

great help and guidance throught this work. 
 

            Sincere  thanks  are  extended  to  all  the  staff  members  of  Agric.  

Biochemistry Dept., Fac. of Agric., Benha University for being ready to          

help me when needed. 

 

         Sincere thanks are due to the staff members of the Clinical Laboratory- 

Medical Unit - Nuclear Research Centre and the Radiation Protection Dept.        

- Hot Laboratories Centre - Atomic Energy Authority, for the kind help during 

the progress of the work. 

 

         Finally, not the end, my sincere thanks to my father, mother, wife, my son 

and daughter for their help in most affairs and for their patient and endurance 

during the completion of this study. 



Abstract 
 The present work was carried out in order to evaluate the biological 

activities of some natural antioxidants such as ziziphus and olive leaves 

extract as radioprotective agents on male albino rats treated with gamma 

irradiation. The results showed that the ethanolic extract of ziziphus and 

olive leaves have high content of phenolic and flavonoid compound. GC-

MS showed that ethanolic extracts of ziziphus and olive leaves contains 

some important phenolic compounds include (Catechin, Chlorogenic, 

Zizyphine F, Luteolin and Succinylsulfathiazol), (Caffeic acid, Quercetin, 

Rutin, Diosmetine, Luteolin-7-glucoside and Oleuropein) respectively. 

 

γ-irradiation caused a significant decrease in body weight after 2 

weeks as compared with control group. Administration of ethanolic 

extracts of olive and ziziphus leaves to normal rats exhibited a decrease in 

body weight after 2 weeks as compared with control group. 

 

The determination of different biological parameters showed a 

significant high level of ALT, AST, ALP, creatinine and urea in rat serum 

treated with gamma radiation. 

  

A significant depression in Hb, RBCs, HCT, MCV, WBC and PLT 

in rats after exposure to gamma radiation was noticed. The ethanolic 

extracts of ziziphus leaves and olive leaves application have been found 

to regulate the hematological parameters with narrow range around the 

normal level. 

 

A depressive effect of radiation was noticed on total protein, and 

albumin. Ethanolic extracts of olive and ziziphus leaves enhanced the 

accumulation of protein fraction. 

 

γ-irradiation caused a significant increase in Malondialdehyde after 

2 week as compared with other groups while, a significant decrease in 

plasma reduced Glutathione. Administration of ethanolic extracts of olive 

and ziziphus leaves to normal rats exhibited a significant decrease serum 

Malondialdehyde after 2 weeks as compared with negative control group 

while, a significant increase in plasma reduced Glutathione.  

 



 

 

 

 

The data showed a significant (p<0.05) increase in total iron level, 

transferrin content and Iron ions (Fe
+
) in rats irradiated with 4 and 6 Gy 

and this increase was more pronounced after 1 day as compared with 

control rats. On the other hand, the treatment with both olive and ziziphus 

leaves extract modulated the total iron level gradually till 2 weeks after 

irradiation. 

 

As a function of irradiation, the increase in Copper ions (Cu
+
) and 

ceruloplasmin concentrations increased with irradiation dose increase to 

reach a maximum value after 2 weeks in rats received 6 Gy. Pretreatment 

with plants extract tended to alleviate irradiation damage effect and 

significantly (p<0.05) decrease the concentration of Cu
+
 and 

ceruloplasmin to approach the control level in rats irradiated with 4 Gy. 
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1. Introduction 
The information about the effects of ionizing radiation on biological 

systems was mainly generated from experimental studies on animals and the 

radiation accidents. These effects depend on many factors as radiation type, 

radiation dose, type and radiosensitivity of the tissue receiving the radiation, 

volume of tissue exposed and also the type of exposure (El Naggar, 2009). 

Exposure to ionizing radiation disturbs the levels of most trace elements 

(Mustafa et al., 2003) 

Oxidative stress occurs when there is excessive free radical 

production and/or low antioxidant defense, and results in chemical 

alterations of biomolecules causing structural and functional modifications. 

Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are 

products of normal cellular metabolism (Valko et al., 2007). Overproduction 

of ROS is a harmful process that can be an important mediator of damage to 

cell structures, including lipids, membranes, proteins, and DNA. Most cell 

damage caused by ionizing radiation is also mediated by ROS generated 

from the interaction between radiation and water molecules in cells (Flora et 

al., 2007) 

The use of antioxidants has aroused increasing interest since it has 

been observed that the protection of normal tissues may provide an increase 

in tumor control by allowing for an increase in the radiation dose (Weiss, 

1997). The antioxidant system includes enzymes and antioxidants that 

prevent the commencement of oxidative damage and/or its propagation 

(Juranek and Bezek, 2005). Essential antioxidants are either endogenous or 

exogenous. They are typically categorized as free radical scavengers and 

protective antioxidants. 

There is an increasing interest in researches for production of 

biologically active compounds from natural sources. Bioactive compounds 

are remarkable due to prevention and/or treatment of diseases such as 

cardiovascular diseases and certain cancer types. These protective abilities 

of bioactive materials are mostly attributed to plant polyphenols and their 

antioxidant, antimicrobial, antiviral or anticarcinogenic effects. Furthermore, 

plant polyphenols are preferred as protective ingredients in pharmaceutical, 
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food and cosmetics industries as food additives, preservatives and dietary 

supplements instead of synthetic chemicals.  

 

In order to overcome the potential harmful effect of free radicals and 

to reduce the damage by oxidants, a variety of synthetic antioxidants have 

been examined. However, the uses of synthetic compounds are restricted 

because of their toxic or carcinogenic effects (Pokorny, 1991). Natural 

antioxidants, particularly those containing phenolic components, are of 

considerable interest as dietary supplements or food preservatives 

(Halliwell, 1995). 

 

The aim of our study was to investigate the potential radioprotective 

effects of olive and ziziphus leaves ethanolic extracts in the prevention of 

oxidative damage caused by gamma-irradiation ( 4 and 6 Gy) in normal rat.  
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2. Review of Literature 

2.1. Interaction of Radiation with Matter:  

Radiation may impart energy to matter either directly or indirectly. 

Direct action involves immediate interaction of an electrically charged 

ionizing radiation as alpha particles, beta particles or protons with the 

critical biological molecules as nucleic acids, lipids, proteins, carbohydrates 

and enzymes. While indirect action involves interaction of uncharged 

ionizing radiation as neutrons, gamma rays or x rays with water molecules, 

being the most abundant molecule in living systems, to form an ionized pair 

consisting of a free electron (e
-
) and an ionized water molecule (H2O

+
) in a 

process termed radiolysis (Nias, 1998).  

 

 

 

 

 

 

Fig. (1) illustrates the relative abilities of three different types of ionizing radiation to 

penetrate solid matter. 

The free electron rapidly interacts with another water molecule to 

form the hydrated electron (H2O
¯
) which decomposes to OH

¯
 and H

●
. The 

second ion from the ion pair (H2O
+
) decomposes to H

+ 
(hydrogen ion) and 

OH
●
 (hydroxyl radical). Hence the end products of water radiolysis without 

oxygen are H
●
, OH

¯
, H

+
 and OH

●
. Of these H

●
 and OH

●
 are the most important 

and comprise 55% of the initial relative yields. Both are highly reactive and 

have half-lives of 10
-11

 sec. They then attack cellular macromolecules 

leading to the production of biological damage (Beir, 1988).  
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The effects of radiation on living systems are divided into two 

concepts, the direct "molecular" and indirect “metabolic” effects. Molecular 

particles constitute the vital sensitive target volumes of the cell. If ion pairs 

are formed within this sensitive volume, the cell will be damaged or killed. 

The indirect metabolic theory assumes that changes of a more diffuse nature 

occur within the cell releasing injurious substrates as protein breakdown 

products or peroxides (Berdjis, 1971).When a cell or tissue is exposed to 

radiation, several changes occur, e.g. 

a). damage to the cell membrane through lipid peroxidation 

b). damage to either one or both strands of deoxyribonucleic acid (DNA) 

c). formation of free radicals causing secondary damage to cells. 

Considering the above, radiation can lead to damage in two ways: Firstly, 

directly by breaking molecular bonds of cellular components. This occurs 

when radioactive particles impact upon a compound or cellular component. 

Secondly, indirectly via the formation of free radicals (highly reactive atoms 

or molecules with a single unpaired electron). These radicals may either 

inactivate cellular mechanisms or interact with the genetic material (DNA). 

The damage caused by radiation can be repaired, or the cell may survive and 

multiply in a deformed manner (Mettler and Mosley, 1978). Figure (2) 

below represents a brief but concise illustration of the changes a cell may 

undergo following exposure to radiation. 

Fig. (2): Possible cellular changes following exposure to ionizing 

radiation (Mettler and Moseley, 1978) 
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Among the factors that determine the biological effects of ionizing 

radiation are: the type of radiation, the dose received, the rate at which the 

radiation dose is delivered, the type of tissues irradiated and the age and sex 

of the exposed person. In addition, whether the dose was delivered in 

fractions or in a single exposure (Beir, 1990). Thus larger radiation doses 

given in single treatments tend to cause more injury than the same dose 

given in fractions or over a more prolonged period (Walden and Farzaneh, 

1990).  

Radio1ysis in the presence of oxygen produces the hydroperoxy 

radical (H2O
●
), the hydroperoxy ion (H2O

¯
) and hydrogen peroxide (H2O2). 

These chemical entities are powerful oxidizing agents with longer half-lives 

on the order of 10
-10

 sec and may diffuse even further from the initial site of 

ionization (Baraboi et al., 1994).  

Exposure to ionizing radiation is characterized by excessive 

production of ROS associated with an increase in the process of lipid 

peroxidation (Saada et al., 2003). ROS such as hydroxyl radicals (OH), 

superoxide anion (O2) and hydrogen peroxide (H2O2) produced in the living 

cell during normal metabolic functions or as a consequence of response to 

abnormal stress symbolized a great threat to bio membranes and interact 

with vital molecule causing their alteration and destruction (Benderitter et 

al., 1995). This is associated with a decrease in the activity of antioxidant 

enzymes of the body with consequent damage of cellular bio membranes  

(El Habit et al., 2000). Radiation induced damage to membrane of the 

subcellular organelles which may be attributed to peroxidation of membrane 

lipid protion monitored by the increase in the thiobarbituric acid reactive 

substances (TBARS) concentration (Azab, 2007). 

2.1.1. Radioprotectors: 

Upadhyay et al., 2005 investigated the protection of biological 

systems against radiation damage of paramount importance during 

accidental and unavoidable exposure to radiation. Several physico-chemical 

and biological factors collectively contribute to the damage caused by 
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radiation and are, therefore, targets for developing radioprotectors. Work on 

the development of chemicals capable of protecting biological systems from 

radiation damage was initiated nearly six decades ago with cysteine being 

the first molecule to be reported. Chemicals capable of scavenging free 

radicals, inducing oxygen depletion, antioxidants and modulators of immune 

response have been some of the radioprotectors extensively investigated 

with limited success. Mechanism of action of some chemical radioprotectors 

and their combinations have been elucidated, while further understanding is 

required in many instances. 

 

Ionizing radiations are one of the predominant exogenous factors that 

have deleterious consequences to human life. The biological effects of the 

radiation cause damages to DNAs, lipids and proteins. Exposure to high 

amounts of ionizing radiation causes damages to the hematopoietic, 

gastrointestinal or central nervous systems, depending on radiation dose. 

Hence, there is an urgent need to prevent such effects due to ionizing 

radiations. The possible prevention of the effects of ionizing radiations on 

biological systems by phytochemicals, plants and herbal extracts are known 

as “Natural Radioprotectants” Yamini and Gopal (2010). 

The plants and herb may also inhibit activation of protein kinase C 

(PKC), mitogen activated protein kinase (MAPK), cytochrome P-450, nitric 

oxide and several other genes that may be responsible for inducing damage 

after irradiation (Jagetia et al., 2004). 

Several chemical compounds and their analogues have been screened 

for their radio protective ability. However, the practical applicability of the 

majority of these synthetic compounds remained limited, owing to their 

toxicity at their optimum protective dose. To reduce the toxic effects of 

synthetic compounds, there is a need to explore the compounds; which could 

be less toxic and highly effective at non-toxic dose. An intensive area of 

research promotes such type of compounds lies in the use of natural 

compounds. The use of natural compounds for improving one’s health has 

augmented in modern time. Therefore, it is quite efficient that the choice of 

alternative radioprotectors falls on plants/ plant products. But, their use as 

radioprotectors needs scientific evaluation and validation. Once this is done, 
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natural radioprotectors could be more successful than synthetic chemicals 

(Weiss and Landauer, 2003) 

Radioprotectors could be identified as chemical compounds capable 

of ameliorating the biological influences of ionizing radiation when 

administered before radiation exposure. The efficiency of these radio 

protectors is greatly dependent on their chemical properties, period of 

treatment and the post irradiation time elapsing after radio protectors’ 

application (Monig et al., 1990).  

Drugs and chemicals which stimulate or increase the activity of DNA 

precursor-synthesizing enzymes e.g. ribonucleotide reductase, could 

function as radio-protectors. This enzyme in mammals was reported to be 

induced by DNA - damage as it has a role in. excision repair. It was also 

stated that the concentration of deoxyribonucleotides is important for repair 

synthesis (Hurta and Wright, 1992). Accordingly, the administration of the 

drugs indralin and indometaphen, prior to radiation exposure, resulted in a 

higher survival of animals from lethal doses of gamma radiation. Several 

organs of these animals have shown an increase in the activity of the 

enzyme, ribonucleotide reductase. As a result an increase in the extent of 

DNA repair could be expected (Pulatova et al., 1999).  

2.2. Antioxidants: 

Search for effective and less toxic radioprotectors lead to increasing 

interest on natural compounds from dietary ingredients to medicinal herbs. 

The crude extracts of these plants and their preparation constitute several 

effective radioprotective drugs. They also work as antioxidants and 

significantly prevent the cellular damage in terms of lipid peroxidation, free 

radical scavenging activity, protein oxidation, etc. Antioxidants work in 

several ways: they may reduce the energy of the free radical, stop the free 

radical from forming in the first place or interrupt an oxidizing chain 

reaction to minimize the damage caused by free radicals (Ames et al., 1993). 

Antioxidants are enzymes or molecules that prevent the formation of 

oxygen radicals or convert them to non-radical products. When not properly 

controlled by antioxidants, reactive oxygen damage can lead to premature 
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cell aging and death. Antioxidants are effective because they are willing to 

give up their own electrons to free radicals. When a free radical gains the 

electron from an antioxidant it no longer needs to attack the cell and the 

chain reaction of oxidation is broken. After donating an electron an 

antioxidant becomes a free radical by definition. Antioxidants in this state 

are not harmful because they have the ability to accommodate the change in 

electrons without becoming reactive (Dekkers et al., 1996).  

The physiological role of antioxidants, as this definition suggests, is to 

prevent damage to cellular components arising as a consequence of chemical 

reactions involving free radicals and protect biological system against the 

potentially harmful effects of processes or reactions that can cause excessive 

oxidation (Xianquan et al., 2005). 

2.2.1. Types of antioxidants:  

Antioxidants are a complicated and interdependent cascade. Some are 

endogenous which human tissue can make. This complex system consists of 

antioxidant enzymes (superoxide dismutases, catalase, and glutathione 

peroxidase), glutathione, ancillary enzymes (such as glutathione reductase, 

glutathione S-transferase, and glucose-6-phosphate dehydrogenase), metal-

binding proteins (transferrin, ceruloplasmin, albumin, a-tocopherol, 

ascorbate, carotene, flavonoids, and urate). Many vitamins and minerals act 

as antioxidants in their own right such as vitamin C, vitamin E, beta-

carotene, lutein, lycopene, vitamin B, coenzyme QI0, and cysteine (an amino 

acid). Herbs, such as bilberry, turmeric (curcumin), grape seed or pine bark 

extracts, and ginkgo can also provide powerful antioxidant protection for the 

body (Halliwell, 1994). Antioxidants are found in varying amounts in foods 

such as fruits, vegetables, grain cereals, legumes and nuts. Some 

antioxidants such as ascorbic acid can be destroyed by long-term storage or 

prolonged cooking (Rodriguez-Amaya 2003). 

2.2.1.1. Reduced - Glutathione: 

At sufficiently high radiation doses, reduced glutathione (GSH) 

becomes depleted, leaving highly reactive ROS, beyond the immediate and 

normal needs of the cell, to react with critical cellular biomolecules and 
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cause tissue damage. The concentration of intracellular GSH, therefore, is 

the key determinant of the extent of radiation-induced hepatic injury. Thus, 

interest has been focused on olive and ziziphus leaves, which acts as an 

antioxidant and is capable of stimulating GSH synthesis. 

Reduced glutathione, most commonly called glutathione or GSH, is a 

relatively small molecule ubiquitous in living systems. Sen, (1997). 

Occurring naturally in all human cells, GSH is a water-phase orthomolecule.  

GSH is the smallest intracellular thiol (-SH) molecule. Its high 

electron-donating capacity (high negative redox potential) combined with 

high intracellular concentration (millimolar levels) generate great reducing 

power. Kidd, (1997). This characteristic underlies its potent antioxidant 

action and enzyme cofactor properties, and supports a complex thiol-

exchange system, which hierarchically regulates cell activity. 

Glutathione (GSH) is a tripeptide. It contains an unusual peptide 

linkage between the amine group of cysteine and the carboxyl group of the 

glutamate side chain. Glutathione, an antioxidant, helps protect cells from 

reactive oxygen species such as free radicals and peroxides. Pompella et al., 

(2003). In healthy cells and tissue, more than 90% of the total glutathione 

pool is in the reduced form (GSH) and less than 10% exists in the disulfide 

form (GSSG). An increased GSSG-to-GSH ratio is considered indicative of 

oxidative stress. It is the major endogenous antioxidant produced by the 

cells, participating directly in the neutralization of free radicals and reactive 

oxygen compounds, as well as maintaining exogenous antioxidants such as 

vitamins C and E in their reduced (active) forms. 

Radioprotectors were found to enhance cellular recovery or repair 

processes. Glutathione which is an endogenous radioprotective substance 

may be involved in the repair of DNA single - strand breaks (Bump and Yu, 

1982). Therefore cells genetically deficient in glutathione synthesis or in 

which glutathione deficiency was produced by either dl-Buthionine - 

sulfoxime or hypoxia, show a lack of DNA single - strand break repair 

(Revesz and Edgreen, 1984). In addition, cells genetically deficient in 

glutathione synthase, have an increased amount of gamma glutamyl 
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cysteine, cystine and other low molecular weight thiols, but these cannot 

substitute glutathione in supporting DNA single strand break repair (Nair et 

al., 2001).  

Sarkar et al., (1983) stated that reduced glutathione (GSH) contents 

of blood, heart, liver and spleen were studied after one, four and seven days 

of irradiation in rats. Blood GSH in rats exposed to 4 Gy remained unaltered 

throughout, while animals exposed to 8 Gy showed significant decrease of 

blood GSH on the 8th day after exposure. Diminution of liver and heart 

GSH contents was observed initially in both groups of irradiated rats, while 

the reverse was noted in spleen GSH contents of experimental animals. 

Mohamed, (2011) illustrated the antioxidant effect of chitosan against 

gamma rays induced oxidative stress and metabolic disorders in rats. He 

found that the animals exposed to gamma radiation had significant increase 

in TBARS, LDH, glucose, cholesterol, triglycerides, LDL-C, copper, iron, 

urea, creatinine, AFP and non-significant increase in Mg. Also, significant 

decrease in GSH, CAT, HDL-C and estradiol was recorded. Administration 

of chitosan to rats prior and post gamma radiation improved the tested 

parameters so it is a therapeutic alternative for oxidative stress, 

hyperlipidaemia and hormonal changes. In this way, chitosan may be 

contributed to the prevention of atherogenic processes and contribute as safe 

functional fiber food. 

 

2.2.1.2. Metalloproteins: 

Metalloproteins, such as ceruloplasmin, Transferrin and ferritin are 

well known for their critical role in metal homeostasis and function as 

storage reservoirs and/or chaperones for essential trace metals, such as 

copper; and iron. Evidence indicates that these proteins are induced during 

the acute-phase response and under oxidative stress (Rogers et al., 1990). It 

has been speculated that they ameliorate the deleterious effects of ROS. The 

antioxidant properties of these proteins have been attributed primarily to their 

binding of the redox active metals copper and iron, thus minimizing their 

capacity to catalyze ROS production via the Fenton reaction. 
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The mechanism by which the induction of these metalloproteins 

protects against acute oxidative stress is still unknown. It is interesting to 

speculate on the functional role of ceruloplasmin in lung tissue. 

Ceruloplasmin protein has been shown in vitro to exhibit glutathione 

peroxidase like activity by removing H20i and lipid hydro peroxides (Park 

et al., 1999). Moreover, ceruloplasmin was an effective peroxyl radical 

scavenger and an effective chain-breaking antioxidant independent of its 

iron regulatory ferroxidase activity (Levy et al., 2001).  

 

2.2.1.3. Ceruloplasmin:  

Ceruloplasmin is the principle mode of copper storage in the 

body it binds an estimated 95 % of plasma copper whilst much of the 

remainder is bound in albumin. Evidence for the role of ceruloplasmin in 

copper transport and storage has come from studies involving intravenous 

injection of radio-labeled copper and the numerous reports on the existence 

of ceruloplasmin receptors in a variety of cell types (Harris, 1991) such 

reports demonstrate that ceruloplasmin has an essential role in Iron, but not 

copper metabolism (Morita et al.,1995).  

Ceruloplasmin (CP) is a copper-binding protein that represents an 

important extracellular antioxidant and free radical scavenger. Although CP 

is expressed mainly in the liver, recent studies have identified the lung as 

another major site of CP synthesis (Yang et al., 1996).  The principal 

function attributed to ceruloplasmin is that of the plasma ferroxidase 

activity. Ceruloplasmin adopts an important, regulatory role in iron 

metabolism whereby it assists the release of iron from cells prior to its 

uptake by transferrin, the protein central to iron metabolism (Harris et al., 

1999). 

Ceruloplasmin protein has been shown in vitro to exhibit glutathione 

peroxidase like activity by removing H2O and lipid hydro peroxides                   

(Park et al., 1999). Moreover, ceruloplasmin was an effective peroxyl 

radical scavenger and an effective chain-breaking antioxidant independent of 

its iron regulatory ferroxidase activity (Levy et al., 2001).  
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Ceruloplasmin is a protein of the α2-globulin fraction of human blood 

serum. Hepatocytes synthesize ceruloplasmin, which is subsequently found 

in plasma, but extrahepatic gene expression has been documented for this 

protein. Among the organs bexpressing ceruloplasmin gene are the brain, 

lung, spleen, and testis. Ceruloplasmin carries copper from liver to numerous 

tissues, for these properties it is known as an antioxidant. Ceruloplasmin has 

other functions, including the oxidation of serotonin, epinephrine, and 

norepinephrine (Vassiliev et al., 2005). Despite the need for copper in 

ceruloplasmin function, this protein plays no essential role in the transport or 

metabolism of this metal. Aceruloplasminemia is a neurodegenerative 

disease resulting from inherited lossof- function mutations in the 

ceruloplasmin gene (Hellman and Gitlin, 2002). Ceruloplasmin is also an 

iron oxidase; for this capacity, it has been labeled ferroxidase I. In addition, 

ceruloplasmin is an acute phase reactant, whose concentration increases in 

inflammation, infection, trauma, injury…etc. (Fox et al. 1995). Purified 

human ceruloplasmin has been shown to inhibit the oxidation of tissue 

extracts of lipids, polyunsaturated fatty acids and phospholipids. 

Ceroloplasmin antioxidant activity also blocks protein and DNA damage and 

remove reactive intermediates (Cha and Kim, 1999). 

 

Chromatographic studies of human serum led to the proposal that 

ceruloplasmin is the primary antioxidant and barrier against free radicals in 

the blood stream. Copious mechanisms have been proposed for 

ceruloplasmin antioxidant activity, including the sequestration of free copper 

ions and scavenging of O2
-
, although most evidence suggests ceruloplasmin 

ferroxidase activity is of greatest importance conversion of  Fe(II) to Fe(III) 

may reduce oxidation by inhibition of the Fenton reaction which requires the 

reduced metal, by decreasing the amount of pro-oxidant Fe(II) available 

(Burkitt, 2003).  

2.2.1.4. Ferritin 

Iron is initially stored as ferritin, but ferritin can be incorporated by 

phagolysosomes to hemosiderin. There are about 2 gm of iron in the adult 

female and up to 6 gm iron in the adult male. About 1.5 to 2 gm of this total 

is found in red blood cells as heme in hemoglobin and 0.5 to 1 gm occur as 
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storage iron. The simplest tests that indirectly give an indication of iron 

stores are the serum iron and iron binding capacity, with calculation of the 

percent transferrin saturation. The serum ferritin correlates well with iron 

stores, but it can also be elevated with liver disease, inflammatory 

conditions, and malignant neoplasms. The CBC will also give an indirect 

measure of iron stores, because the mean corpuscular volume (MCV) can be 

decreased with iron deficiency (Uchida, 1995). 

Ferritins are/class of iron storage proteins found in bacterial plant and 

animal cells. They form hollow, spherical particles in which 2000 to 4500 

iron atoms can be stored as ferric (i.e. ·Fe *) ions. Depending on the 

organism, ferritin particles are roughly 812 nm in diameter, with several 

channels that appear to mediate iron transport to and from a spherical 

particle. In mammalian cells, two types of ferritin monomers have been 

characterized (II and L types), which differ in the presence of certain 

residues that function to reduce ferric iron or facilitate mineralization of the 

particle with iron (Chasteen and Harrison, 1999).  

The biosynthesis of ferritin is, as might be anticipated, controlled by 

the concentration of iron in the cell. Interestingly, such control is at the level 

of translation. A protein known as the iron regulatory protein (IRP) serves as 

an iron-binding molecule and sensor for cytoplasmic iron concentration. 

When iron concentration is low, IRP is not bound by iron and is capable of 

binding to the ferritin messenger RNA at a site called the iron regulatory 

element, a process which blocks translation of the mRNA. Conversely, when 

iron concentration is high, and the cell needs ferritin to protect itself, the IRP 

binds iron and becomes incompetent to bind the ferritin mRNA, leaving it 

available for translation (Harrison and Arosio, 1996).  

Robello et al., (2009) investigated the content of total Fe, Ferritin (Ft) 

and labile Fe pool (LIP) in developing rat brain exposed in utero to 1 Gy of 

γ-irradiation. A significant increase (2.3-fold) in the total Fe content of the 

fetal rat brain irradiated in utero was observed from 1 to 4 h post-irradiation, 

as compared to the content in non-irradiated brain. Ft was analyzed by 

immunoblotting. The Ft protein was composed by 20 kDa subunits. 

According to the analysis of the band density in the Western blot, the Ft 
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content decreased by 77 ± 15% 2 h after γ-irradiation, as compared to the 

values in non-irradiated samples. The effect of γ-irradiation on the LIP was 

studied by both electron paramagnetic resonance (EPR) and by a 

fluorescence technique employing calcein (CA). A reduction on the LIP was 

detected at 2 h post-irradiation, independently of the methodology employed 

for the assay. Since NO content increased in the same time frame of LIP 

decreasing, a protective role for NO is suggested in fetal rat brain exposed to 

γ-irradiation. The data presented in this work are the first experimental 

evidence suggesting that, as part of the network of the cellular response to 

limit irradiation-dependent injury, a complex interaction between Fe and NO 

could be triggered. 

In the present study the increased iron level in irradiated rats may be 

due to oxidative stress inducing proteolytic modification of ferritin and 

transferrin (Trinder et al., 2000). Iron overload is associated with liver 

damage characterized by massive iron deposition in hepatic parenchymal 

cells, leading to fibrosis and eventually to hepatic cirrhosis. Accumulation of 

iron induced hepatotoxicity might be attributed to its role in enhancing lipid 

peroxidation. Free iron or low molecular iron or chelatable iron pool 

facilitates the decomposition of lipid hydroperoxides resulting in lipid 

peroxidation and induces the generation of •OH radicals and also accelerates 

the non-enzymatic oxidation of glutathione to form O2•_ radicals (Pulla and 

Lokesh, 1996). 

 

2.2.1.5. Transferrin 

 

Plasma transferrin is an 80 kDa glycoprotein with homologous                       

N-terminal and C-terminal iron-binding domains (Huebers and Finch, 

1987) of the approximate 3 grams of body iron in the adult male, 

approximately 3mg or 0.1% circulates in the plasma as an exchangeable 

pool. Essentially all circulating plasma iron normally is bound to transferrin. 

This chelation serves three purposes: it renders iron soluble under 

physiologic conditions, it prevents iron-mediated free radical toxicity, and it 

facilitates transport into cells. Transferrin is the most important 

physiological source of iron for red cells. The liver synthesizes transferrin 
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and secretes it into the plasma. Transferrins are produced locally in the testes 

and CNS. These two sites are relatively inaccessible to proteins in the 

general circulation (blood-testis barrier, blood-brain barrier). The locally 

synthesized transferrin could play a role in iron metabolism in these tissues. 

Infonnation on the function of transferrin produced in these localized sites is 

sparce (Ponka, 1997).  

The precise mechanics of iron loading onto transferrin as it leaves 

intestinal epithelial cells or reticuloendothelial cells is unknown. The 

copper-dependent ferroxidase, ceruloplasmin, may play a role. Compelling 

evidence indicates that the protein is involved in mobilizing tissue iron 

stores to produce diferric transferrin (Harris et al., 1995 and Yoshida et 

al., 1995). Ferric iron couples to transferrin only in the company of an anion 

(usually carbonate) that serves as a bridging ligand between metal and 

protein, excluding water from two coordination sites (Harris and Aisen, 

1989 and Shongwe et al., 1992). Without the anion cofactor, iron binding 

to transferrin is negligible. With it, ferric transferrin is resistant to all but the 

most potent chelators. The remaining four coordination sites are provided by 

the transferrin protein - a histidine nitrogen, an aspartic acid carboxylate 

oxygen, and two tyrosine phenolate oxygens (Bailey et al., 1988). Available 

evidence suggests that anion-binding takes place prior to ironbinding. Iron 

release from transferrin involves protonation of the carbonate anion, 

loosening the metal-protein bond (Anderson et al., 1989). 

2.2.1.6. Iron: 

Bowman et al., (2001) cleared that iron is a component of molecules 

that transport oxygen in blood. Numerous enzymatic reactions involving 

oxidation and reduction (redox) use iron as the agent through which oxygen 

is added, hydrogen is removed, or electrons are transferred. 

By means of fenton reactions: Fe (II) + H2O2           Fe (III) + 
·
OH + 

OH
-
 In which ferrous Fe reduces peroxide. The hydroxyl radical can rapidly 

interact with DNA, protein and lipids to induce oxidative injury. In vivo, the 

transport protein transferrin bids with Fe to keep it from participating in 

trace element reaction, and this chelation acts as an important antioxidant 
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mechanism. Transferrin receptor (TR), a plasma protein receptor, allows 

control of the intracellular Fe homeostasis to maintain little or no “free” Fe 

in plasma. For patients who require Fe supplementation to their total 

parenteral nutrition (TPN) cells and tissues, and reduce tocopherol radicals 

back to their active form at the cellular membrane. It is also a cofactor for 

reduction of Fe
3+

 to Fe
2+ 

(Klein and kurilich, 2000). Iron is considered to be 

an important contributor in the generation of reactive oxygen species 

(Stevens et al., 2000). Agents that chelate free iron can reduce ROS-

mediated damage including radiation-induced damage (Ramadan et al., 

2002).  

Polyphenolic compounds, including flavonoids, present in a number 

of medicinal plants have been reported to possess metal chelating properties 

(Bars et al., 1994). Flavonoids (orientin and vicenin) from Ocimum 

sanctum, catechin present in Camellia sinensis, and quercetin present in 

Podophyllum hexandrum extract are known to play a pivotal role in metal 

(iron) chelation (Ganasoundari et al., 1997; Prem Kumar and Goel, 

2000; and Uma Devi et al., 2000). Other phytoconstituents such as 

quercetin, catechin, silymarin and luteolin are also known to chelate metal 

ions, thereby rendering radioprotection (Duthie et al., 2000; Gebhardt, 

2002). 

Riabchenko et al., (2011) cleared that influence of ionizing radiation, 

ions of iron and their chelate complexes on the oxidative status of blood 

serum of rats has been investigated. Animals were irradiated by gamma-rays 

60Co at a dose of 4 Gy. Ions of iron and iron chelates with nitrilotriacetic 

acid and citric acid were introduced into animals intra-abdominally at a dose 

of 10 mg of iron on 1 kg of body weight. The oxidative status of blood 

serum was determined according to the estimated content of oxidizing 

peroxide equivalents which oxidize ferrous iron in ferric iron with the 

subsequent estimation of ferric iron by means of xylenol orange. They also 

estimated the total content of iron in blood serum using ferrozine as an 

indicator. The oxidative status was defined 24 and 96 hours after irradiation 

and 2 hours after introduction of iron ions and their chelates. The research 

conducted has shown that the concentration of oxidizing peroxide 

equivalents in serum and the total iron concentration increase 1.47 times and 
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1.63 times correspondingly 24 hours after irradiation. The increase in the 

content of oxidizing peroxide equivalents and iron owing to Fenton's 

reaction can lead to the appearance of OH* radical and raise the level of 

damage of nuclear and membrane structures in irradiated cells. 2 hours after 

introduction of iron ions and their chelates, the content of oxidizing peroxide 

equivalents increased in the blood serum of irradiated and non-irradiated 

rats, and the maximum effect was observed when introducing ferrous iron 

and its chelate with citric acid. 

2.2.1.7. Total Iron Binding Capacity (TIBC): 

Total iron-binding capacity (TIBC) is a medical laboratory test that 

measures the blood's capacity to bind iron with transferrin. It is performed 

by drawing blood and measuring the maximum amount of iron that it can 

carry, which indirectly measures transferrin since transferrin is the most 

dynamic carrier (Yamanishi et al, 2003). TIBC is less expensive than a 

direct measurement of transferrin (Kasvosve and Delanghe, 2002). 

The sum of all iron binding sites on transferrin constitutes the total 

iron binding capacity (TIBC) of serum. Under normal circumstances, about          

one-third of transferrin iron-binding pockets are filled. Consequently, with 

the exception of iron overload where all the transferrin binding sites are 

occupied, non-transferrin-bound iron in the circulation is virtually 

nonexistent. Ferrokinetic studies indicate that the normal half-life of iron in 

the circulation is about 75 minutes. Radioactive tracer studies indicate that at 

least eighty percent of the iron bound to circulating transferrin is delivered to 

the bone marrow and incorporated into newly formed erythrocytes (Finch et 

al., 1982). Other major sites of iron delivery include the liver, which is a 

primary depot for stored iron, and the spleen. Hepatic iron is found in both 

reticuloendothelial cells and hepatocytes. Reticuloendothelial cells acquire 

iron primarily by phagocytosis and breakdown of aging red cells. These cells 

extract the iron from heme and return it to the circulation bound to 

transferrin. Hepatocytes take up iron by at least two different pathways. The 

first involves receptor-mediated endocytosis of transferrin. In addition, 

hepatocytes can take up ionic iron by a process independent of transferrin 

(Inman and Wesling-Resnick, 1993). 
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2.2.1.8. Malondialdehyde (MDA): 

Inal et al., (2002) cleared that changes in malondialdehyde (MDA) 

levels, superoxide dismutase (SOD) and catalase (CAT) activities in rat 

livers exposed to different doses of whole-body gamma-ray radiation were 

determined. In addition, the effects of exogenous glutathione (GSH) against 

radiation injury in rat livers were investigated. It was noticed that MDA 

levels have an age-associated increment and an increasing radiation dose-

related elevation, although they decrease slightly in the 4 Gy group. There 

were no observed age-related changes in SOD activities, although male rats 

had higher SOD activity than females. Female rats had the highest CAT 

activities in the 4 Gy group, while male rats had the highest CAT activities 

in the 6 Gy group. CAT activities in the 8 Gy group were lower than those of 

the 2 Gy group for each gender and age. While MDA levels were decreased 

and CAT activities increased by GSH, SOD activities remained unchanged. 

The results indicate that gamma-ray radiation affects gender- and age-

dependent MDA levels, SOD and CAT activities. Administration of GSH 

appears to be a useful approach to reduce radiation injury by reducing MDA 

levels and increasing CAT activities. 

Osama and Abu-Ghadeer, (2002) indicated that the increased level 

of lipid peroxide product; malondialdehyde (MDA) in various tissues of 

irradiated animals,may play a crucial role in determining the pathogenesis of 

radiation exposure. Many of the damaging effects of ionizing radiations are 

mediated by reactive free radicals. The influence of oral treatment of rats 

with Bita-carotene (30 mg/kg body weight, daily for 3 weeks) against free 

radical production was examined on certain biochemical parameters. The 

radiation induced variations in levels of serum lipid peroxides as 

malondialdehyde (MDA), Sodium (NA), potassium (k). iron (Fe), transferrin 

(TRF), total iron binding capacity (TIBC) and blood haemoglobin (HB) 

concentration were the indices selected for this study. Intermittent whole 

body gamma irradiauon of rats at 6 Gy (3 equal fractions, day after day) 

caused significant increase in serum levels of MDA, K and 20 days post the 

last radiation exposure. Conversely, the levels of serum Na, TRF, TIBC and 

blood HB concentration significantly decreased post irradiation. In rats 

treated with Beta-carotene and exposed to fractionated gamma irradiation, 
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noticeable amelioration in the changes induced by irradiation was observed 

indicating a beneficial radioprotective role of Bita-carotene as a natural 

antioxidant agent. 

Aghazadeh et al., (2007) indicated that radiation causes serious 

damages in spinal cord and few agents are used for protection. Neuro-

radioprotective effect of melatonin on the cervical spinal cord 32 male adult 

was studied., Wistar albino rats weighing 200-250 g were used. They were 

divided into four groups of eight animals consisted of control, melatonin (30 

mg/kg per day), radiation (single Gamma dose of 10 Gy) and the group that 

received radiation plus melatonin. After 72 hours, all rats were sacrificed for 

histopathological and analysis of malondialdehyde, glutathione and protein 

biochemicals. Malondialdehyde and protein levels were decreased after 

melatonin treatment while glutathione level was increased (p<0.005). 

Overall histopathological changes were markedly decreased after melatonin 

treatment in comparison to radiation group (p<0.05). In conclusion 

melatonin may be useful in preventing the spinal cord against radiation 

toxicity due to its potential of free oxygen radical scavenging. 

 

2.2.1.9. Copper: 

Copper (Cu) is an essential trace element for the body. It is rapidly 

absorbed from the stomach and small intestine and mainly stored in the liver 

(Gissen 1994). Copper is a critical functional component of a number of 

essential enzymes known as cuproenzymes. The copper-dependent enzymes 

have very important roles in the biological processes. The most important of 

them are those, play a critical role in cellular energy production, help in the 

formation of strong and flexible connective tissue, involve in synthesis of 

hemoglobin and oxidizing ferrous iron to ferric iron, and help in a number of 

reactions essential to normal function of the brain and nervous system. 

Copper helps in the formation of transferrin by means of ceruloplasmin, 

functions as an antioxidant, and plays a role in growth of new blood vessels, 

wound healing, and recovering from heart attacks and strokes (Brem 1999). 

He added that adequate copper levels are essential for the previous functions 

and others but when levels are only slightly above the normal physiological 
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amounts, copper can be toxic. Any mild abnormality or impairment of liver 

function can lead to copper disturbances. 

 

Bowman and Russell, (2001) stated that copper is a cofactor for a 

number of oxidase enzymes which includes lysyl oxidase, ferroxidase 

(ceruloplasmin), dopamine beta - monooxygenase, tyrosinase, alpha-

amidating monooxygenase, cytochrome C oxidase, and superoxide 

dismutase. These enzymes are involved in the stabilization of matrixes of 

connective tissue, oxidation of ferrous iron, synthesis of neurotransmitters, 

bestowal of pigment to hair and skin, assurance of immune system 

competence, generation of oxidative energy, and protection from reactive 

oxygen species. Copper also regulates the expression of some genes. 

The trace element, copper (Cu), act as cofactor of antioxidant 

enzymes to protect the body from oxygenfree radical (OFR) that are 

produced during oxidative stress. It is necessary to maintain a balance 

between the harmful pro –oxidant components produced and the antioxidant 

compounds that counter these effects. A delicate balance also exists for the 

redox trace elements such as cu, which can initial free radical reaction but is 

also a cofactor of Cu/Zn –superoxide dismutase (SOD), a free radical 

scavenging enzyme (Leung , 1998). 

Mona et al., (2010) determined the changes in the serum levels of the 

three parameters (Zinc, Copper and Ceruloplasmin) through eight weeks 

follow up period (1st, 2nd, 3rd, 4th, 6th, and 8th week) post whole body 

gamma irradiation with three sub-lethal doses (2, 3.5 and 5 Gy) of rats. They 

found that the statistical analyses of the results show that the Zinc levels of 

the irradiated groups decreased significantly post irradiation and then were 

recovered at the 6th week post irradiation. The Copper levels of the 

irradiated groups increased significantly and then were recovered at 6th 

week post irradiation. The levels of Ceruloplasmin in the same groups 

increased significantly throughout the whole follow up period.  
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2.3. Antioxidants and free radical scavengers: 

Antioxidants can act by scavenging biologically important reactive 

oxygen species, by preventing their formation or by repairing the damage 

that they do (Aruoma, 1998). The antioxidants can be divided into either 

"endogenous antioxidants" present normally in biological systems or 

"exogenous antioxidants" which can be administrated exogenously             

(Halliwell and Aruoma, 1991). Endogenous antioxidant system is classified 

into non-enzymatic which are vitamin E, vitamin C, beta carotene, urate, 

plasma proteins and enzymatic which are superoxide dismutases, giutathione 

peroxidases and catalases (Sies; 1991).  

Mohamed et al., (2007) cleared out the radioprotective potential of 

lycopene in gamma irradiated male rats. Four groups, each of sixteen rats, 

were assigned as follows: the first was untreated (control group), the second 

fed on chow diet mixed with 300 mg lycopene/kg diet (lycopene group), the 

third exposed to 6.5 Gy gamma radiation (irradiated group) and the fourth 

fed on chow mixed with 300 mg lycopene/kg and exposed to 6.5 Gy gamma 

radiation (irradiated and treated group). Animals exposed to ionizing 

radiation experienced decline in their body weights, increased ALT and AST 

enzymes and decreased serum albumin level. The study also showed decline 

in hemoglobin, total white blood cells count and blood platelets count. 

Irradiated and treated animals maintained a more or less steady body weight, 

and improved serum ALT, AST and albumin in comparison with those 

irradiated. The results also showed increased hemoglobin, total white blood 

cells, platelets count and partial improvement of bone marrow cellularity. In 

conclusion, lycopene seems to be a useful radio-protector probably because 

of its potent antioxidant property. 

Osama and Abu-Ghadeer, 2002 cleared that the increased level of 

lipid peroxide product; malondialdehyde (MDA) in various tissues of 

irradiated animals,may play a crucial role in determining the pathogenesis of 

radiation exposure. Many of the damaging effects of ionizing radiations are 

mediated by reactive free radicals. The influence of oral treatment of rats 

with Bita-carotene (30 mg/kg body weight, daily for 3 weeks) against free 

radical production was examined on certain biochemical parameters. The 
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radiation induced variations in levels of serum lipid peroxides as 

malondialdehyde (MDA), Sodium (NA), potassium (k). iron (Fe), transferrin 

(TRF), total iron binding capacity (TIBC) and blood haemoglobin (HB) 

concentration were the indices selected for this study. Intermittent whole 

body gamma irradiauon of rats at 6 Gy (3 equal fractions, day after day) 

caused significant increase in serum levels of MDA, K and 20 days post the 

last radiation exposure. Conversely, the levels of serum Na, TRF, TIBC and 

blood HB concentration significantly decreased post irradiation. In rats 

treated with Bita-carotene and exposed to fractionated gamma irradiation, 

noticeable amelioration in the changes induced by irradiation was observed 

indicating a beneficial radioprotective role of Bita-carotene as a natural 

antioxidant agent. 

Mansour et al., (2006) investigated that his study was conducted to 

evaluate the potency of Inositol hexaphosphate (IP6) as a natural protective 

agent against gamma-irradiation induced intracellular free radical such as 

superoxide anion and hydroxyl radical. Swiss albino rats were gavaged by 

orally tube with 6 doses (day after day) with IP6 mg/kg body wt) alone or 

even before exposure the animals to whole body gamma-radiation with 

single dose of 6 Gy 30 min post the last injection of IP6. Lipid peroxide 

(LP), Glutathione (GSH) levels and the activity of the antioxidant scavenger 

enzyme Catalase were estimated in blood, liver, kidney and spleen at day 1 

post-irradiation. Some metals concentrations were determined to 

demonstrate the role of IP6 as chelating agent. Radiation exposure showed 

marked elevation in LP level accompanied by decline in GSH content and in 

the activity of related antioxidant enzyme Pretreatment with IP6 potentially 

reversed the investigated parameters in irradiated rats. It modulated LP, and 

ameliorated to a great extent GSH content and the activity of Catalase 

enzyme in blood, liver, kidney and spleen of rats exposed to gamma-

irradiation. 

Anis (2004) cleared that the capability of α-tocopherol (naturally 

occurring antioxidant) and zinc cysteine against radiation induced oxidative 

stress. α-Tocopherol was dissolved in corn oil and g, to the animals for ten 

successive days at a dose of 20 mg/kg b weight/day. Zinc cysteine was 

delivered to rats via intraperitoneal inject at a concentration of 25 mg/kg 
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body weight/day for two successive days, rats were exposed to whole body 

gamma irradiation at a dose level of Gy. The activities of super oxide 

dismutase (SOD) and catalase and also concentrations of reduced 

glutathione (GSH) and malonaldehyde (Mi . were determined in the blood. 

The levels of metallothionein, zinc and copper were estimated in the serum, 

liver and kidney of the tested animals. The obtained results revealed that 

administration of a-tocopherol and zinc cysteine before gamma radiation 

exposure diminish significantly the decrease in blood SOD and catalase 

activities as compared to untreated irradiated rats. Also, the decrease in 

blood GSH concentration was less manifested and the decrease in the level 

of MDA was significant. The pre-gamma irradiation administration of zinc 

cysteine induced significant changes in the levels of metallothionein 

compared to both a-tocopherol supplemented and gamma irradiated rat 

groups. The amelioration occurred in the levels of zinc and copper 

postulated the positive role of vitamin E and zinc cysteine in alleviating all 

the levels of these elements. 

2.4. Effect of gamma irradiation treatment on biochemical parameters 

of rats:  

Grudzinski and Frankiewcz, (2000) stated that γ-irradiation of 10 

Gy modified the active of hepatic antioxidant enzymes which lead to 

increase in lipid peroxidation and thiobaituric acid reactive substances. Male 

albino rats were exposed to a single dose of 5.5 Gy whole body γ-irradiation 

(El-Nabarawy and Abdel-Gawad, 2001). The data revealed that the 

exposure to γ-radiation caused a significant increase in serum level of 

thiobarbituric acid reactive substances at time intervals 7, 15 and 30 days 

post-irradiation. Sridaran and Shyamaladevi, (2002) revealed that whole 

body exposure of rats to γ-rays at a dose level of 3.5 Gy increases in serum 

lipid peroxides. When female rats were exposed to whole body γ-irradiation 

at a dose level of 7.5 Gy, the results revealed a significant increase in serum 

level of thiobarbituric acid reactive substances as Abdel-Gawad et al, 

(2003) at time intervals 14, 24 and 34 days post-irradiation and Ashry, 

(2003) at 1, 3 and 7 days post-irradiation . 
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Adult male albino rats were exposed to whole body γ-irradiation at 

dose level of 2 and 6 Gy (Ramadan et al., 2003) .The data revealed that 

whole body γ-irradiation at the dose level of 2 Gy resulted in a marked 

increase (25% and 58%)in lipid peroxides level corresponding to control 

value after 1and 6 days respectively post irradiation .Whereas, at the higher 

radiation dose level at 6 Gy the increase in lipid peroxides level was more 

pronounced reaching 55% and 32% after 1 and 6 days respectively .  

Abbady et al, (2004) showed that exposed male adult albino rats to 

fractionated doses of whole body γ-irradiation delivered at 1 Gy increment 

every other up to total cumulative doses of 5 Gy . Results indicated that 

exposure to the whole body fractionated doses of γ-irradiation caused 

significant increase in plasma TBARs at 1
st 

and 15
th

 day post irradiation. On 

the other hand exposure of adult male albino rates to whole body                          

γ-irradiation at a dose level of 6 Gy induced a significant increase in the 

level of lipid peroxidation at the day one and ten post-irradiation as reported 

by Zahran et al, (2004) 

Abdel-Gawad and Amer, 2001 cleared out that male albino rats were 

exposed to a single of 6.5Gy whole body γ-irradiation, the results showed a 

highly significant increase in levels of serum aspartate transminase and 

alanine transminase during four weeks post-irradiation. Exposure of normal 

rats to a single dose of γ-irradiation at dose level of 6Gy caused elevation in 

levels of serum aspatate transminase and alanine transminase AST and ALT             

(Ramadan et al., 2001).  Also, whole body exposure of rats to γ-radiation at 

a dose level of 3.5Gy caused increases in the level of aspartate 

aminotransferase and alanine aminotransferase as reported by Sridharan 

and Shyamaladevi, (2002).      

Exposure of adult male albino rats to whole body γ-irradiation at dose 

levels of 2 and 6 Gy induced a pronounced increase in plasma AST level 

after 1 and 6 days post-irradiation as reported by Ramadan et al., (2003).  
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Abdel-Gawad et al., (2003) exposed female rats to whole body                      

γ-irradiation at a dose level of 7 Gy. Data revealed that γ-irradiation caused 

significant decrease in serum level of alkaline phosphatase at time intervals 

14, 24 and 34 days post-irradiation.  

Noaman et al., (2003) subjected male Swiss albino rats to 

fractionated dose delivered as 1Gy every other to reach a total dose of 9 Gy 

whole body γ-irradiation. The obtained results demonstrated that exposure of 

rats to whole body γ-irradiation delivered as 1Gy every other day induced 

significant increase in serum alkaline phosphatase level. However, these 

changes were achieved in animals received 3, 6 and 9 Gy of exposure. When 

female Swiss albino mice were exposed to whole body γ-irradiation at dose 

level of 6.5Gy, a significant elevation in plasma alkaline phosphatase level 

on day 1 and 7 post-irradiation, was observed by (Badr El-Din, 2004). 

Ritu et al., (2004) revealed that radioprotective potential of the 

Amaranthus paniculatus (AE) as its leaves have high content of carotenoids, 

proteins, minerals, vitamin C and high level of nutritionally critical amino 

acids lysine and methionine. For experimental study, healthy Swiss albino 

male mice were selected from an inbred colony and divided in four groups. 

Group first (normal) did not receive any treatment. Group second was orally 

supplemented AE once daily at the dose of 600 mg/kg.b.wt for 15 

consecutive days. Group third (control) received distilled water orally 

equivalent to AE for 15 days then exposed to 5 Gy of gamma radiation. 

Group fourth (experimental) was administered orally AE for 15 consecutive 

days once daily and exposed to single dose of 5 Gy of gamma radiation. 

Mice were sacrificed at different autopsy intervals viz. 1,3,7,15 and 30 days 

and testis was removed for various biochemical estimations viz. LPO, 

protein, cholesterol and glycogen. Radiation induced augmentation in lipid 

peroxidation, cholesterol was significantly ameliorated by AE extract and 

deficit produced in protein content by radiation was checked. Amaranthus 

extract pretreatment hence renders protection against various biochemical 

changes in mice testis. 
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Shabon et al., (2008) investigated that Lipid peroxidation 

(Malondialdehyde), Lactate dehydrogenase, Iron Concentration, IL–6 and 

IL-1β concentration were determined in Seventy-two male albino rats 

divided in two main groups. The first one was subdivided into 7 subgroups; 

control and 6 irradiated subgroups with 0.1, 0.2, 0.3, 0.5, 0.7, and 1 Gy 

single dose of γ-radiation. The other was subdivided into 4 irradiated 

subgroups with fractionated dose γ-radiation of 0.3, 0.7 and 1 Gy with 0.1 

Gy per day and the last subgroup 1 Gy with 0.2 Gy daily. All animals were 

sacrificed after three days of the last irradiation dose. The results revealed 

that all biochemical parameters were increased in rats exposed to 

fractionated more than single doses. In conclusion, the data of this study 

highlight on the beneficial and stimulatory effect of low ionizing radiation 

doses (≤ 1Gy) whether single or fractionated on some biochemical and 

immunological parameters. These findings may be fruitful for those who 

undergo radiotherapy as well as the dose–effect relationship. 

 

2.5. Role of ziziphus extracts as a radioprotector antioxidant: 

The Medicinal plants as illustrated in WHO 1993 played a key role in 

the human health care. About 80% of the world population relies on the use 

of traditional medicine, which is predominantly based on plant material. 

Scientific studies available on a good number of medicinal plants indicate 

that promising phytochemicals can be developed for many health problems 

(Gupta, 1994). Ziziphus mauritiana Lam. belongs to the family Ramnaceae. 

It is called jujube tree or Indian jujube. The plant is commonly known as 

magarya in Hause and whuya in Kilba (Nigeria). The leaves of the plant are 

used in the treatment of diarrhoea, wounds, abscesses, swelling and 

gonorrhoea (Michel, 2002). They are also used in the treatment of liver 

diseases, asthma and fever (Morton, 1987). 

Lawton, 1985 stated that the genus Zizyphus belongs to the 

buckthorn family (Rhamnaceae). It is a genus of about 100 species of 

deciduous or evergreen trees and shrubs distributed in the tropical and 

subtropical regions of the world. Some species, like Z. mauritiana and Z. 

jujuba, occur on nearly every continent, whereas other species, like Z. 

nummularia, Z. spina- Christi and Z. mucronata, are restricted in their 
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distribution to distinct areas. Ziziphus species can grow either as trees and 

shrubs (Z. mauritiana, Z. rotundifolia, Z. jujuba, Z. mucronata) or 

exclusively as small shrubs or bushes (Z. nummularia, Z. lotus, Z. spina-

christi, Z. obtusifolia). In Oman, the most widespread indigenous fruit tree 

that grows in wadis throughout the country is Z. spina-christi, and the small 

brown fruits are sold in the suk Zizyphus spina-Christi [syn. Z. spinosa, 

Rhamnus spina Christi, Paliurus spinachristi, Paliuris virgatus, Paliuris 

australis (Gaertn.), Paliuris aculeatus (Lam.)].  

The Arabs call it Nabka (Grieve, 1998). Sudan: Nabag, Nabak, Cidir, 

Christ’s thorn (in folklore, the plant is said to be the source of the crown of 

thorns placed on the Saviour’s head (Bairacli, 1991). Nigeria (Hausa): 

Kurna. In English it is known as Dom. 

The plant has been extensively studied (Ikram and Tomlinson, 1976; 

Aynehchi et al., 1973) and its chemical composition is well-known (Younes 

et al., 1996). The main constituents of the essential oil were alpha-terpineol 

(16.4%) and linalool (11.5%). The main neutral hydrocarbons were n-

pentacosane forms (81%). Methyl esters isolated from leaves included 

methyl palmitate, methyl stearate and methyl myristate. beta-Sitosterol, 

oleanolic acid and maslinic acid were the main aglycones of the glycosides 

present in leaves. Sugars present in leaves included lactose, glucose, 

galactose, arabinose, xylose and rhamnose. The plant also contains four 

saponin glycosides (Mahran et al., 1996). The highest flavonoid content 

was found in the leaves (0.66%). No significant influence of growing site or 

year of harvesting on the flavonoid content was observed. As quercetin 3-

Orhamnoglucoside 7-O-rhamnoside and rutin are the main flavonoid 

compounds present in all plant parts investigated (Brantner and Males, 

1999). The composition of the plant has always proved complex in its 

chemistry, in addition to the known alkaloids, zizyphine-F, jubanine-A and 

amphibine-H, a new peptide alkaloid spinanine-A has been isolated from the 

stem bark of Zizyphus spina-christi. Spinanine-A is a 14-membered 

cyclopeptide alkaloid of the amphibine-B type (Abdel-Galil and El-Jissry, 

1991). 
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Michel,(2002) invistigated that Ziziphus mauritiana belongs to the 

family Rhamnaceae. The ripe fruit of the plant are mostly consumed raw, 

but are sometimes stewed, while young leaves are eaten in Indonesia 

(Morton, 1987). The leaves are applied as poultices and are helpful in liver 

troubles, asthma and fever. Recently the hepatoprotective activity of ethanol 

extract of Ziziphus mauritiana leaf against CCl4- induced liver damage in 

rats and the antidiarrhea activity of the methanol root extract were reported 

(Dahiru et al., 2005; Dahiru et al., 2006). Based on the knowledge that 

antioxidants of plant origin are capable of modulating the effect of oxidative 

stress. The aims and objectives was to evaluate the antioxidant effect of the 

aqueous extract of Ziziphus mauritiana leaf on chronic alcohol-induced 

hepatotoxicity. 

Kim and Son (2011) investigated that antioxidant effects of extracts 

from sarcocarp, seed, and leaf of dried jujube (Zizyphus jujube) were 

investigated. The highest amount of flavonoids and polyphenol was found in 

80% methanol leaf extract at value of 43.04±0.34 and 324.75±6.01 mg/g, 

respectively. For 2,2'-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid 

(ABTS) radical scavenging activity analysis at a concentration of 1,000 

μg/mL, 70% ethanol seed extract (94.76±0.23%), and 80% methanol leaf 

extract (95.46±0.14%) were observed to have higher activity than those of 

controls, such as butylated hydroxyl anisole (BHA) (89.60±0.00%), 

butylated hydroxyl toluene (BHT) (84.07±0.50%), vitamin C 

(89.27±0.12%), and vitamin E (88.53±0.12%). All solvent extracts from leaf 

showed higher ABTS radicalscavenging activity (over 98%) than those of 

controls with their activity values around 94% (500 g/mL). All extracts from 

sarcocarp and seed showed superoxide dismutase (SOD)-like activity of 

24.46-34.84% on the concentrations (100-1,000 g/mL), and 80% methanol 

leaf extract showed the highest activity (43.66±0.37%) among samples. 

These results indicate that sarcocarp, seed of dried jujube are all excellent 

antioxidants, and especially leaf showed higher antioxidant effect than those 

of vitamin C and E. 
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Dahiru and Obidoa (2007) investigated the effect of the aqueous 

extract of Ziziphus mauritiana leaf on hepatic lipid peroxidation,  reduced 

glutathione and total antioxidant status was studied in chronic alcohol-

induced liver damage. Alcohol-induced liver toxicity was created by oral 

administration of 40% alcohol solution (v/v, 1ml/100g) to rats for 6 weeks. 

Other groups of rats were pretreated with 200 and 400 mg/kg bw aqueous 

extracts of Ziziphus mauritiana leaf or 100 mg/kg bw silymarin (reference 

drug) 30 min prior to alcohol ingestion. They found that rats that received 

alcohol only showed significantly (p<0.05) elevated levels of ALT, AST, 

bilirubin, and hepatic lipid peroxidation while reduced glutathione, total 

antioxidant status and body weight significantly (p<0.05) decreased 

compared to control rats. Pretreatment of rats with aqueousextract of 

Ziziphus mauritiana 30 min prior to alcohol administration resulted in 

significant (p<0.05) depression of ALT, AST, bilirubin and lipid 

peroxidation levels compared to the group exposed to alcohol only. 

Administration of Ziziphus mauritiana extract prior to alcohol ingestion 

significantly (p<0.05) resulted in increased levels of reduced glutathione and 

total antioxidant status compared to the group that received alcohol only. 

Dahiru and Obidoa (2008) cleared that chronic alcohol ingestion is 

known to increase the generation of reactive oxygen species (ROS), there by 

leading to liver damage. Antioxidant enzymes act individually or in 

combination to reduce or counter the effect of these ROS. Chronic 

administration of alcohol at (40% v/v, 1ml/100g), for 6 weeks showed a 

significant (p<0.05) elevated levels of alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), alkaline phosphatase (ALP), and total 

bilirubin (TB). There was also a significant (p<0.05) decreased levels of 

catalase, glutathione peroxidase, glutathione reductase and superoxide 

dismutase compared to control rats. Pretreatment of rats with 200, 400 

mg/kg body weight of aqueous leaf extract of Ziziphus mauritiana or 100 

mg/kg silymarin resulted in a significant (p<0.05) decreased levels of ALT, 

AST, ALP, and TB with levels of catalase, glutathione peroxidase, 

glutathione reductase and superoxide dismutase showing a significant 

(p<0.05) increase compared to group administered alcohol only. The 

presence of tannins, saponins and phenolic compounds observed in the plant 
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extract could be responsible for the observed effects of decreasing the levels 

of injured tissue marker and lipid peroxidation. 

Ziziphus mauritiana belongs to the family Rhamnaceae. The ripe fruit 

of the plant is mostly consumed raw, but is sometimes stewed. The young 

leaves are eaten in Indonesia; also the leaves are applied as poultices and are 

claimed to be helpful in liver troubles, asthma and fever (Morton, 1987; 

Michel, 2002).  Recently the hepatoprotective activity of ethanol extract of 

Ziziphus mauritiana leaf against carbon tetrachloride (CCl4) -induced liver 

damage in rats and the antidiarrhoea activity of the methanol root extract 

were reported (Dahiru et al., 2005 and Dahiru et al., 2006). This study was 

designed to evaluate the chronic alcohol-induced liver oxidative damage and 

the efficacy of pre-treatment of aqueous extract of Ziziphus mauritiana leaf 

on chronic alcoholinducedliver damage. 

 

Majid et al., 2011showed that the study assessed the effects of 

Ziziphus jujuba fruit extract on hippocampal oxidative stress and spatial 

memory of rats exposed to ethanol. Male Wistar rats were randomly divided 

into control, Z. jujuba treated (200 mg/kg, p.o.), ethanol (4 g/kg, p.o.) and Z. 

jujuba plus ethanol groups. The animals were treated daily by oral gavage 

for 8 weeks. The learning and memory performance was assessed using 

Morris water maze (from day 55 to 60). It was found that combined Z. 

jujuba extract-ethanol treatment significantly decreased TBARS level and 

increased glutathione peroxidase activity compared to the ethanol group 

(p<0.05), whereas no significant difference was observed in superoxide 

dismutase activity. In Morris water maze, rats treated with Z. jujuba prior to 

ethanol significantly shortened total path length during the acquisition period 

and enhanced the spent time in the correct quadrant on probe trial 

performance compared to ethanol treated rats (p<0.05). The results show 

that Z. jujuba fruit extract improved spatial memory impairment induced by 

ethanol, due in part, by its antioxidant activities. 

 

Dahiru et al., 2005 observed that protective effect of ethanol extract 

of Ziziphus mauritiana leaf was studied on carbon tetrachlorideinduced liver 

damage. Pretreatment of rats with 200 and 300 mg/kg body wt of Z. 
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mauritiana leaf extract protected rats against carbon tetrachloride liver 

injury by significantly lowering aspartate aminotransaminase (AST), alanine 

aminotransamine (ALT), alkaline phosphatase (ALP), total bilirubin (TB), 

and lipid peroxide levels compared to control. The extract at both doses also 

significantly restored depleted levels of glutathione and vitamin E compared 

to control. Reduction in lipid peroxidation, restoration of glutathione and 

vitamin E levels indicate strong antioxidant property of the leaf. 

Phytochemical screening of the leaf extract of Z. mauritiana indicates 

probable presence of flavonoids, phenolic compounds, tannins and saponins. 

Yoshikawa et al., (1997); and Matsuda et al., (1999) indicated that 

Zizyphus mauritiana (syn. Zizyphus jujube L.) (ZM), belonging to family 

Rhamnaceae is a plant of very common occurrence. It grows wild in forests 

and also on wastelands throughout India. In India it is commonly known as 

'Ber' and in English it is known as Indian berry. Pharmacologically active 

compounds from seeds include jujubojenin, jujubosides-A1 B and C, 

acetyljujuboside B1, protojujubosides A, B, & B1. The seeds are 

traditionally used for insomnia and anxiety. The active compounds are 

reported to have inhibitory effects on hippocampal formation in vivo and in 

vitro probably through its anti-calmodulin action (Zhang et al., 2003) and a 

potent immunological adjuvant activity (Matsuda et al., 1999). ZM is 

reported to have very low toxicity when taken orally, in mice and rats; a 

huge single dose of 50 g/kg-bw produced no toxic symptoms and a daily 

dose of 20 g/kg-bw for 30 days did not produced toxic reactions. No side 

effects were reported (Zhu 1998). 

2.6. Role of olive leaves extracts as a radioprotector antioxidant: 

Olive leaf harbours antioxidant properties that help protect the body 

from the continuous activity of free radicals (Stevenson et al., 2005) Free 

radicals are highly reactive chemical substances that, when oxidized, can 

cause cellular damage if left unchecked. Some recent research on the olive 

leaf has shown its antioxidants to be effective in treating some tumors and 

cancers such as liver, prostate, and breast cancer but the research on this is 

preliminary (Stevenson, 2006)  
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Olive leaf from Olea europaea, the olive tree, is native to the 

Mediterranean and has been known for its medicinal properties since ancient 

times. “The fruit thereof shall be for meat, and the leaf thereof for 

medicine.” Ancient Egyptians used it in the process of mummifying royalty, 

and other cultures including the Greeks employed it as a folk remedy for 

fever. The leaves of Olea europaea are narrow and elongated, dusty-green 

on top and silvery-white underneath. 

Through the history of civilization, the olive plant has been an 

important source of nutrition and was used for medical reasons. The olive 

leaf extract contains compounds with potent antimicrobial activities against 

bacteria, fungi and mycoplasma (Furneri et al., 2002). Several 

epidemiological studies have shown that the incidence of coronary heart 

diseases and certain cancers, e.g., breast and colon cancers, are rarer in the 

Mediterranean basin where the diet is rich in olives and olive products 

(Visioli and Galli, 2002)  (Abdel-Gawad  and Hassan, 2009) reported that 

the olive leaves are considered a source of several antioxidants (Stupans et 

al., 2002). 

Olive leaf extracts appear to be quite safe. In animal experiments, 

researchers observed no toxicity in rats, even at high doses (1g/kg body 

weight) for seven days (Petkov and Manolov, 1972). In vitro studies on 

human cell lines found no toxicity at 1 mg/mL of extract (Lee-Huang et al., 

2003). Studies have not been conducted on the safety of olive leaf extract in 

pregnant and lactating women. Olive leaf extracts are best taken with food to 

avoid gastrointestinal irritation. 

The primary olive leaf constituents are secoiridoids (oleuropein and 

its derivatives), hydroxytyrosol (Briante et al., 2002) ,4 polyphenols 

(verbascoside, apigenin-7-glucoside, and luteolin-7-glucoside) (Japon-

Lujan and Luque de Castro; 2006), triterpenes including oleanolic acid 

(Sato et al., 2007), and flavonoids (rutin and diosmin) (Benavente-Garcia 

et al., 2002). These constituents afford the tree and its fruits and leaves 

resistance to damage from pathogens and insects (Baidez et al., 2007). The 

primary constituent, oleuropein, first isolated in 1908, is believed to be 

responsible for many of the therapeutic properties of olive leaf extracts 
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(Walter et al., 1973). Although oleuropein is present in the olive fruit and 

oil, content in the leaf is significantly higher than in other parts of the tree. 

In 2007, researchers in Australia studying the antioxidant capacity of 

55 medicinal herbs found olive leaf extract had the highest radical-

scavenging activity of all herbs studied – more than twice that of Camellia 

sinensis (green tea) and Silybum marianum (milk thistle) (Wojcikowski et 

al., 2007). Oleuropein has been shown to decrease the oxidation of low-

density lipoprotein (LDL), both in vitro and in rabbits (Coni et al., 2000). 

There is an increasing interest in the phenolic compounds of olive by-

products, due to their biological properties. Oleuropein is the most abundant 

biophenol in olive leaves and has been used in a number of medical 

treatments since, oleuropein prevents cardiac diseases by protecting 

membrane lipid oxidation acting on coronary dilation (Iwai et al., 2005). 

Seddik et al., (2010) mentioned that olive leaf extract (OLE) during 

chronic lead (Pb) exposure in Wistar rats. A total of 24 male Wistar rats 

weighing between 65 to 75 g at time 0 were received tap water (Group 1, 

n=8), 500 mg/L Pb (Group 2, n=16). After 90 days, the half of the Group 2, 

representing Group 3, was received tap water containing 0.1% (w/v) of OLE 

for 15 days. Changes in body weight, tissue deposition of Pb, behaviour, 

neurotransmitters, redox status were documented. Pb exposure for 90 days 

elicited a significant ~50% decrease in body weight gain as compared to 

control rats. Mass spectrometry analysis showed a significant increase in Pb 

levels in serum, amygdala and mainly in hippocampus. The investigation of 

the effect of chronic exposure to Pb on neurotransmitters production 

revealed an increase in serotonin levels and a decrease in dopamine levels in 

the hippocampus. In addition, Pb induced alterations in redox status as 

indicated by a decrease in glutathione levels and an increase in lipid 

peroxidation end-product 4-hydroxynonenal levels. The administration of 

OLE for 2-weeks decreased brain Pb deposition, and protected against 

oxidative stress. In conclusion, the fact that OLE supplementation prevents 

Pbinduced abnormalities in behaviour, serotonin, and oxidative stress 

suggests that it can be used as complementary chelating agents during lead 

poisoningas an antioxidant material. 
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Xu et al., (2006) investigated the ability of Pb to induce abnormal 

behaviour, changes of neurotransmitters production, and alterations in redox 

status. Therefore, we tested whether phyto-chelation therapy using olive leaf 

extract (OLE) in chronic Pb intoxicated rats could circumvent altered 

neurosystem function and oxidative stress. (Bokara, 2008) showed that Pb 

could induce DNA damage and apoptosis in PC 12 cells, accompanied by an 

increase in Bax/ Bcl2 ratio and caspase-3 activity. Furthermore, a number of 

researchers have shown enhanced rate of lipid peroxidation (LPO) and a 

decrease in antioxidant defence mechanism in brain of Pb exposed rats. The 

level of LPO products was directly proportional to Pb doses in brain regions 

(Sandhir and Gill, 1995). Similar effects were shown in liver of Pb exposed 

rats.  

It was observed that Pb impairs neurotransmitters levels, increases 

ROS and in turn causes a fall in the mitochondrial potential and apoptosis 

via the cytochrome c release (Flora et al., 2007).  

Saija and Uccella, (2001) stated that phenolic glycosides which are 

naturally present in leaves and fruit of olive trees, shows antioxidant, free-

radical antogonism, antimicrobial activity and important for human health . 

P-hydroxybenzoic, vanillic, caffeic, protocatechuic, syringic and p-coumaric 

acids, oleuropein, quercetin, tyrosol, hydrotyrosol and elenolic acid are 

functional component that present in olive and olive leaf extract. The most 

abundant phenols in olive leaves are the non-polar oleuropein and ligstroside 

and the polar hydroxytyrosol and tyrosol 

The bitter compound oleuropein, the major constituent of the 

secoiridoid family in the olive (Olea europaea L.) trees, has been shown to 

be a potent antioxidant endowed with antiinflammatory properties. Has been 

report that oleuropein had antimicrobial activity against viruses, retroviruses, 

bacterium, yeasts, fungi, molds and other parasites (Juen and Henys, 1972; 

Tassau and Nychas, 1995; and Aziz et al., 1998). Other clinical effects of 

oleuropein were the potentiation of cellular and organismal protection 

through the macrophage-mediated response (Visioli et al., 1998) and the 

inhibition of platelet agregation and eicosanoid production (Petroni et al., 

1995). Finally, to consider that the oxygenic reactive species are formed by a 
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sequential electron reduction mechanism, that may arise from causes that are 

endogenous or exogenous to the medium under consideration, among the 

exogenous causes are ionizing radiations. It is know that X and γ-rays 

generate hydroxyl radicals in organisms and induced cellular DNA damage 

which leads to mutations and chromosomal aberrations (Kasai, et al., 1986). 

Recently, scavenging ability of certains tea extracts containing several 

polyphenols and catechins against active oxygen species and inhibitory 

effects in X-ray induced cell transformation were reported (Komatsu et al., 

1994; Yoshikawa et al., 1990). Therefore, in vivo, radioprotective activity 

of the Vitis vinifera seeds (GSE), Citrus spp. fruits (CE) and Olea europaea 

L. leaves (OL) extracts and the reference flavonoids diosmin and rutin, 

widely used as pharmaceuticals, was investigated, using X-rays as oxidative 

DNA damaging agent, and evaluating the reduction of the frequency of 

micronucleated erythrocytes (polychromatic erythrocytes of mouse bone 

marrow) in mouse exposed to X-ray. The relationship between the 

antioxidant and anticlastogenic activities is discussed. 

 

 



63  Materials & Methods                                              

3. Materials and Methods 

 
3.1 Materials: 

 

3.1.1. Ziziphus leaves: 

Ziziphus (Ziziphus mauritiana Lam.) leaves was obtained from the 

farms of Atomic Energy Authority, Inshas 

 

3.1.2. Olive leaves: 

Olive (Olea europaea L.) leaves was obtained from the farms of 

Atomic Energy Authority, Inshas 

 

3.1.3. Chemicals: 

All chemicals used in these experiments were provided from Sigma 

Chemical Co. of high quality and purity. 

 

3.1.4 Experimental animals: 

         A total of 105 male albino rats “Swiss strain" weighting 120-150 

gm per each were used in this study. Rats were provided from the rats’ 

farm of National Research Centre, Dokki, Giza and aminated for 14 days 

in the animals’ house of Nuclear Research Centre, Atomic Energy 

Authority under normal conditions. Animals allowed free access of water 

and fed on a diet at Table (1, 2 and 3).     

 

Table (1): Composition of the standard synthetic normal diet calculated as 

g/100g diet. 

Ingredient Amount (g/100 g diet) 

Casein 10 

Corn oil 10 

Salt mixture 4 

Vitamins mixture 1 

Cellulose 5 

Starch 70 

*
: Reeves et al. (1993). 
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Table (2): Composition of salt mixture
*
. 

Salt 
Concentration 

(mg/kg) 
Salt 

Concentration 

(mg/kg) 

CaCO3 600 Fe(C6H5O7)2.6H2O 55 

K2HPO4 645 KI 1.6 

CaHPO4.2H2O 150 MnSO4.4H2O 10 

MgSO4 204 ZnCl2 0.5 

NaCl 334 CuSO4.5H2O 0.6 

*
: Reeves et al. (1993). 

Table (3): Composition of vitamin mixture
*
. 

Vitamin A 200.0 IU Niacin 4.0 mg 

Vitamin D 100.0 IU Choline chloride 200.0 mg 

Vitamin E 10.0 IU Inositol 25.0 mg 

Vitamin K 0.5 mg Para aminobenzoic acid 10.0 mg 

Thiamine 0.5 mg Vitamin B12 2.0 mg 

Riboflavin 1.0 mg Biotin 0.02 mg 

Pyridoxine 0.4 mg Folic acid 0.2 mg 

Pantothenic acid 4.0 mg   

 
*
: Reeves et al. (1993). 

          

3.2. Methods: 

3.2.1. Extraction method: 

3.2.1.1. Ethanolic extraction of ziziphus and olive leaves: 

The ziziphus leaves were collected from a piece of land at Inshas 

and the extraction procedure was done in the department of biochemistry, 

Faculty of Agriculture, Banha University. The leaf samples were washed 

then air dried at room temperature and blended to a mesh size of 1 mm. 

The blended samples (1kg) put in 4 liters of 70% ethanol for 48 hours 

filtered and concentrated to dryness using rotary evaporator in radiation 

protection department, Hot Laboratories center, Atomic Energy 

Authority. The ethanolic extract was kept in the refrigerator until usage 

(Japon-Lujan & Luque de Castro; 2006). 
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3.2.1.2. Determination of total phenolic compounds: 

Total phenolics in ethanolic extract of olive leaves and ziziphus 

leaves were determined according to the Folin-Ciocalteu procedure 

(Waterman and Simon, 1994).  His calculation as gallic acid equivalents 

(GAE) in mg per kg of dry plant material. 

 

3.2.1.3. Free radical scavenging assay: 

The free radical scavenging effect of the plant ethanolic extracts 

were assessed by the decolouration of a methanolic solution of DPPH 

(Diphenylpicryl hydrazyl) according to Feresin et al. (2002) and           

Lee et al., (2002). The quenching of free radical by extracts was 

evaluated spectrophotometically at 517 nm in Jenway UV-Vis 

spectrophotometer against the absorbance of the DPPH radical. 

A freshly prepared DPPH solution (20 mg /l) was used for the 

assay. Samples were dissolved in methanol and the methanolic DPPH 

served as a control. The degree of decolouration indicates the free radical 

scavenging efficiency of substances. Rutin and vitamin C was used as a 

reference free radical scavenger. The percentage of DPPH decolouration 

was calculated as follows:   

DPPH decolouration = 100 × (A1-A2/A1) 

Where:- 

A1: the absorbance of the control  

A2: the absorbance in the presence of the tested extract  

 

3.2.1.4. Identification of chemical composition of ethanolic olive 

leaves and ziziphus leaves extracts: 

 

Aglient 6890 gas chromatograph equipped with an Aglient mass 

spectrometric detector. 

 

Column: Silica capillary column HP with a direct capillary interface and 

fused silica capillary column HP-5MS (30 m X 0.32 mm X 0.25 µm film 

thickness). 
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Samples were injected under the following conditions: 

 

Carrier gas: Helium at approximately 1.0 ml/min., pulsed split less  

                     mode.  

 

Injection Size: 1.0 µl. 

 

M/Z: 50:500. 

 

Ion source temperature: 230°C. 

 

Quadruple Temperature: 150°C. 

Electron Multiplier voltage (EM Voltage): 1050 v above auto tune 

3.2.2. Irradiation Source and Technique: 

The source of irradiation was 
137

Cs gamma cell 40, installed in the 

National Center for Research and Radiation Technology (NCRRT), Nasr 

City, Cairo, Egypt. Rats were placed into cages. These cages were placed 

in the irradiation chamber for the gamma cell. The doses used for animals 

were 4 and 6 Gy at a dose rate = 0.475 Gy/min throughout the period of 

irradiation. 

3.2.3. Experimental Design: 

In this study the experiment was carried out to study the curative 

effect of olive  and ziziphus leaves ethanolic extracts on -irradiated rats 

at both doses 4 and 6Gy. 

Orally administrated doses for rats were prepared by dissolving 

12.5 gm of olive and ziziphus leaves extracts in 50 ml distilled water at a 

concentration of 250 mg/ml just before experimental use. 

This suspension was given to γ-irradiated rats orally by gauge for 2 

weeks and every rat was received ethanolic olive and ziziphus leaves 

extracts in concentration of 200 mg/kg body weight. The selective doses 

were literature based on (Thirunavukkarasu et al., 2005). 

To study the effect of the mentioned natural antioxidants on           

-irradiated rats for 2 weeks, a total of (105 rats) were used and rats were 

received orally the desired doses of ethanolic extracts in volume of              

0.96 - 140 µl/dose for 14 consecutive days before  γ-irradiation. Animals 

were divided randomly into equal 7 groups (15 rats for each) as follows: 
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Group 1: Rats were fed on the diet as control group. 

 

Group 2: Irradiated rats were fed on the diet daily for 2 weeks and -irradiated  

                at a dose of 4Gy. 

 

Group 3: Irradiated rats were fed on the diet daily for 2 weeks and -irradiated  

                at a dose of 6Gy. 

 

Group 4: Rats were fed on the diet and received orally ziziphus leave ethanolic  

                 extract daily for 2 weeks at  the  dose of  (200) mg/kg b.w. and  

                 -irradiated at a dose of 4Gy. 

 

Group 5: Rats were fed on the diet and received orally ziziphus leave ethanolic  

                 extract daily for 2 weeks at  the  dose of (200) mg/kg b.w. and  

                 -irradiated at a dose of 6Gy. 

 

Group 6: Rats were fed on the diet and received orally olive leave ethanolic  

                 extract daily for 2 weeks at  the  dose of (200) mg/kg b.w. and  

                 -irradiated at a dose of 4Gy. 

 

Group 7:  Rats were fed on the diet and received orally olive leave ethanolic  

                 extract daily for 2 weeks at  the  dose of (200) mg/kg b.w. and  

                 -irradiated at a dose of 6Gy. 

3.2.4. Blood Sampling: 
Blood samples were collected after one day, one week and 2 weeks 

from 3 groups of rats (control, -irradiated and treated with extract           

-irradiated rats). Blood samples were obtained from the retro-orbital 

plexus veins from the individual rat according to the procedure described 

by (Schermer, 1967) by means of fine capillary heparinized tubes. Blood 

was divided into two parts; one was collected into a plain centrifuge tube 

for serum preparation to assay the biochemical parameters of blood 

including liver function tests, kidney function tests and biochemical 

parameters. The second part was collected into heparinized tube for assay 

the complete blood picture. Serum was prepared after blood collection 

and separated to 16 individual ependorf tubes stored at -40C until 

biochemical measurements. 
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3.2.5: Hematological Analysis: 

Whole blood samples (12 µl) were evaluated using the ABC Vet 

Hematology Analyzer (Heska, Waukesha, WI). White blood cell (WBC), 

monocyte, granulocyte, red blood cell (RBC), and thrombocyte counts, 

hemoglobin concentration, and hematocrit (percentage of whole blood 

composed of RBC) were determined. Some of these measurements were 

used to calculate the mean corpuscular volume (MCV; mean volume per 

RBC), mean corpuscular hemoglobin (MCH; mean weight of hemoglobin 

per RBC), mean corpuscular hemoglobin concentration (MCHC; mean 

concentration of hemoglobin per RBC), and mean platelet volume 

(MPV). Only WBC, lymphocyte, granulocyte, and monocyte counts were 

obtained for the spleen after RBC lysis. These Factors were determined 

according to Wintrobe, (1965). 

 

3.2.6: Biochemical Analysis: 

 

3.2.6.1: Determination of Serum Iron Ions: 

To determine total serum iron, samples are diluted 1:2 with a 20% 

(w/v) trichloroacetic acid (TCA) solution, and heated. This procedure 

precipitates the plasma protein and removes approximately 95% of any 

hemoglobin iron present. Serum iron can also be determined (after protein 

precipitation) using a micro method described for the determination of 

serum copper and zinc as mentioned by (Makino and Takahara, 1981)   

 

3.2.6.2: Determination of Serum Copper Ions: 

The micro method for the determination of copper ions have been 

described by (Makino and Takahara, 1981) and (Weinstock and 

Uhlemann, 1981) using Atomic Absorption spectrophotometry. Samples 

were diluted with an equal volume of deionized water. The analysis was 

performed against standard solution prepared in glycerol to approximate 

the viscosity characteristics of the diluted samples. The copper standard 

solution was prepared by diluting the copper stock standard solution with 

10% (v/v) glycerol. A 10% (v/v) glycerol solution was used as a blank 

solution when determining the copper ions  
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3.2.6.3: Determination of Serum Iron Chromazurol:  

Iron Chromazurol was determined using method performed by 

Paris et al., (1979). Serum iron reacts with chromazurol B and 

cetylitrmethyl ammonium bromide to form a colored complex, which is 

measured colorimetrically at wave length of 637 nm. The intensity of the 

color is proportional to the iron concentration. The method was done as 

follows: 

 Blank Calibration Test 

Reagent R 1.0 ml 1.0 ml 1.0 ml 

Distilled Water 50 µl - - 

Standard - 50 µl - 

Sample - - 50 µl 

Then, mixed well and the optical density was read after 15 minutes 

incubation. 

 

3.2.6.4: Determination of Total Iron Bending Capacity (TIBC): 

Serum transferrin is saturated with an excess of Fe
3+

 and the 

unbound portion is precipitated with magnesium carbonate. The total 

amount of iron is then determined. The difference between the total iron 

binding capacity and initial seric iron (SI) yields the unsaturated iron-

binding capacity (UIBC) (Baadenhuinjsen, 1988). The procedure was 

done by taking a sample of (0.5 mL) from the serum and (1 mL) from the 

R5 saturating solution and mixed well and incubated for 10 min. at room 

temperature, then added 3 spoonful of R6 Precipitating agent and mixed 

well too and incubated for 10 min. at room temperature, then the mixer 

was centrifuged the mix for 15 min. at 3000 r.p.m and finally we 

collected the supernatant carefully and measured the iron concentration, 

which is measured colorimetrically at wave length of 637 nm. 

 

3.2.6.5: Determination of Serum Transferrin: 

"Transferrin  IMT" is a quantitative immunoturbidimetric test for 

transferrin determination in serum. The sample containing transferrin 

(antigen) when mixed with specific Antiserum anti Transferrin 

(antibody) agglutinates. The agglutination causes a turbidity whose 

absorbance is direct proportional to Transferrin concentration in the 

serum Gordeuk et al., (1988). This was which measured using 

turbiditimeter at wave length of 340 nm. 
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Dilute sample and calibrators 1:10 in normal saline 9 g/l (also the 

eventual control serum must be diluted 1:10 in normal saline 9 g/l), and 

the instrument was adjusted to zero against normal saline 9 g/l and the  

method was done as follow: 

Pipette into 

cuvettes 
Sample 

Calibrator 

1 

Calibrator 

2 

Calibrator 

3 

Calibrator 

4 

Calibrator 

5 

Buffer 900 µl 900 µl 900 µl 900 µl 900 µl 900 µl 

Sample 25 µl - - - - - 

Calibrators - 25 µl 25 µl 25 µl 25 µl 25 µl 

Read optical density (OD1) of sample and calibrators and to add: 

Transferrin 

Antiserum 
60 µl 60 µl 60 µl 60 µl 60 µl 60 µl 

Then, mixed well and incubated for 5 minutes at room temperature. The Optical 

Density (OD2) of the samples and calibrators were measured at the turbiditimeter.   

3.2.6.6: Determination of Serum Ferritin: 

The Ferritin quantitative test Kit is based on a solid phase enzyme-

linked immunosorbent assay. The assay system utilizes one anti-Ferritin 

antibody for solid phase (microtiter wells) immobilization and another 

mouse monoclonal anti-Ferritin antibody in the antibody-enzyme 

(horseradish peroxidase) conjugate solution. The test sample is allowed to 

react with the solid phase antibodies, after incubation and washing, the 

enzyme conjugate will be added, resulting in the sandwich formation of 

ferritin between solid phase and conjugated antibodies. After second 

wash step a solution of chromogen-substrate is added and incubated for 

15 minutes, resulting in the development of a blue color. The color 

development is stopped with the addition of stop solution, and the color is 

changed to yellow and measured spectrophotometrically at 450 nm.         

The concentration of Ferritin is directly proportional to the color intensity 

of the test sample (Cook et al., 1974). 

 

3.2.6.7: Determination of Serum Ceruloplasmin:   

"Ceruloplasmin" is a quantitative immunoturbidimetric test for 

Ceruloplasmin determination in serum. The sample containing 

Ceruloplasmin (antigen) when mixed with specific Antiserum anti- 

Ceruloplasmin (antibody) agglutinates. The agglutination causes                

a turbidity whose absorbance is direct proportional to Ceruloplasmin 

concentration in the serum (Poulik and Weiss, 1989). 
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Dilute sample and calibrators 1:10 in normal saline 9 g/l (also the 

eventual control serum must be diluted 1:10 in normal saline 9 g/l), and 

the instrument was adjusted to zero against normal saline 9 g/l and the 

method was done as follow: 

 

Pipette into 

cuvettes 
Sample 

Calibrator 

1 

Calibrator 

2 

Calibrator 

3 

Calibrator 

4 

Calibrator 

5 

Buffer 900 µl 900 µl 900 µl 900 µl 900 µl 900 µl 

Sample 50 µl - - - - - 

Calibrators - 50 µl 50 µl 50 µl 50 µl 50 µl 

Read optical density (OD1) of sample and calibrators and to add: 

Transferrin 

Antiserum 
50 µl 50 µl 50 µl 50 µl 50 µl 50 µl 

Then, mixed well and incubated for 5 minutes at room temperature. The Optical 

Density (OD2) of the samples and calibrators were measured at the turbiditimeter.   

 

3.2.6.9. Determination of Serum ALT and AST: 

       Two transaminases namely alanine transaminase (ALT) and aspartate 

transaminase (AST) were determined according to Reitman and 

Frankel, (1957).  

 

      L - alanine + α - ketogluterate                   pyruvate + glutathione 
 

 

      L - aspartate + α - ketogluterate                   pyruvate + glutathione 

The method was performed as follows: 

Pipette into test tubes 

 Blank Specimen 

Specimen - 0.1 ml 

Reagent 1 0.5 ml 0.5 ml 

Distilled Water 0.1 ml - 

Mixed and incubated for exactly 30 minutes at 37C 

Reagent 2 

Mixed and allowed to standing for exactly 20 minutes at room temperature 

NaOH (0.4 mol/l) 

Mixed well and the absorbance of specimen (Aspecimen) against reagent blank was 

read after 5 minutes with the color intensity is stable for 1 hour 

 

 

 

ALT 

AST 
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3.2.6.10. Determination of Alkaline phosphatase (ALP): 

The alkaline phosphatase acts upon the AMP-buffered sodium 

thymolpthalein monophosphate. The addition of an alkaline reagents stop 

enzymes activity and simultaneously develops a blue chromogen, which 

is measured photometrically at 590 nm. Eaton, (1977). The method was 

done as follows: 

 

1- For each sample, dispense 0.5 ml of alkaline phosphatase substrate into  

    labeled test tubes and equilibrated to 37C for 3 minutes. 

2- At timed intervals, 0.05 ml of each standard, control, and sample was  

    added to its respective tube. Then, mixed gently and deionized water  

    was used against as sample for reagent blank. 

3- Incubated for exactly 10 minutes at 37C. 

4- Following the same sequence as in step 2 added 2.5 ml of alkaline  

    phosphatase color developer at timed intervals and mixed well. 

5- The wave length of the spectrometer was set and the instrument  

    adjusted to zero with reagent blank. 

 6- The absorbance of the samples was read. 

 

3.2.6.11. Determination of Serum Total Protein: 

          Serum total proteins were determined using Biuret method 

performed by Doumas, (1975). Proteins form a violet – blue complex 

with copper ions in alkaline solution. The complex color was measured at 

546 nm. The instrument was adjusted at zero and the method was done as 

follows: 

 Blank Standard Sample 

R2 1.0 ml 1.0 ml 1.0 ml 

Standard - 20 µl - 

Sample - - 20 µl 

Then, mixed well and incubated for 5 minutes at room temperature. 

Finally the absorbance (A) of samples and standard against the blank was 

read color was stable for at least 30 minutes. 

 

3.2.6.12. Determination of Serum albumin : 

          Albumin   was   determined   in   serum according to the method 

described by Doumas et al., (1971). Albumin reacts with bromocresol 

green to yield green color which measured at 628 nm. The instrument was 

adjusted at zero and the method was done as follows: 
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 Blank Standard Sample 

R2 2.5 ml 2.5 ml 2.5 ml 

Standard - 10 µl - 

Sample - - 10 µl 

Then, mixed well and incubated for 10 minutes at room temperature. 

Finally the absorbance (A) of samples and standard against the blank was 

read color was stable for at least 1 hour. 

 

3.2.6.13. Determination of Serum urea: 

          The enzymatic colorimetric method for urea assay in blood was 

measured according to the method described by Tabaaco et al., (1979). 

Urea is hydrolyzed by urea's enzyme to form ammonia ions which react 

with a mixture of salicylate, sodium nitroproside and hypochlorite to 

yield a blue-green color which measured at 630 nm. 

 

                      Urea + H2O                    2NH3 + CO2 

 Blank Standard Sample 

R3 1.0 ml 1.0 ml 1.0 ml 

R2 One drop One drop One drop 

Standard - 10 µl - 

Sample - - 10 µl 

Mixed and incubated for at least 3 minutes at 37C or 5 minutes at              

20-25C 
R4 200 µl 200 µl 200 µl 

Mixed and incubated for 5 minutes at 37C then the absorbance was 

measured 

 

3.2.6.14. Determination of Serum Creatinine : 

         Creatinine reacts with picric acid in alkaline medium to form a red-

orange color which measured at 628 nm according to the method of 

Henry et al., (1974). 

Mix, equal volumes of picric acid and sodium hydroxide before the assay 

Pipette into cuvette 

Working Solution 1 ml 

Standard 10 µl 

Mixed, and incubated at 25-30C for 30 seconds, read the absorbance A1 

of sample and standard were determined by UV-spectrophotometer and           

2 minutes later the absorbance of A2 was measured for measured for 

standard and serum sample. 

 

NOS 
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3.2.7. Determination of Antioxidant markers: 

           The antioxidant parameters that protect the cell against reactive 

oxygen species (ROS) were carried out. Activities of antioxidants 

enzymes involving superoxide dismutase (SOD), glutathione reduce 

system and lipid peroxidase or "malondialdehyde" (MDA). Since SOD 

enzyme was measured as unit/mg Hb, so hemoglobin in blood was also 

assayed. 

3.2.7.1. Determination of Reduced Glutathione (GSH): 

The method based on the reduction of 5,5' dithiobis -                            

(2 - nitrobenzoic acid) ( DTNB ) with glutathione (GSH) to produce a 

yellow compound. The reduced chromogen is directly proportional to 

GSH concentration and its absorbance can be measured at 405 nm. 

(Beutler et al., 1963) 

 Blank Standard Sample 

Sample 0.1 ml 0.5 ml - 

Distilled Water 0.5 ml - 0.5 ml 

Reagent 1 0.5 ml 0.5 ml 0.5 ml 

Mixed well, allowed to stand for 5 minutes at room temperature and 

centrifuged at 3000 r.p.m for 15 minutes then the following aliquots was 

taken 

Supernate 0.5 ml 0.5 ml 0.5 ml 

Reagent 2 1.0 ml 1.0 ml 1.0 ml 

Reagent 3 0.1 ml 0.1 ml 0.1 ml 

Mixed well then the absorbance of sample (Asample) against the blank was 

measured after 5-10 minutes at linearity up to 120 mg/dl (4 mmol/l) 

 

3.2.7.2. Determination of (malondialdehyde, (MDA) :    

           The method of Uchiyama and Mihara, (1978) was carried out to 

determine the lipid peroxide product ″ thiobarbituric acid substance, 

TBAS″, which react with thiobarbituric acid in acid medium to yield 

TBA- complex which measured as malondialdehyde at 535 nm.  

 Blank Standard Sample 

Sample 0.2 ml - - 

Standard - 0.2 ml - 

Chromogen 1.0 ml 1.0 ml 1.0 ml 

Mix well, cover the test tube with glass bead, heat in boiling water bath 

for 30 minutes, cool, then add: 

 Blank Standard Sample 

Sample - - 0.2 ml 
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Mix, read the absorbance of sample (Asample) against blank and standard 

against distilled water. Color stable for 6 hours. 

 

3.2.8. Statistical analysis of data: 

Data were analyzed using SAS program (SAS, 1996). Differences 

between means were tested (P < 0.05) based on Duncon’s method using 

PROC MEANS (SAS, 1996). 
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4. Results and Discussion 

The aim of the work is to investigate and evaluate antioxidant 

potential of ziziphus and olive leaf extracts against gamma radiation. The 

data obtained during the course of the present investigation are presented 

under two main categories. The first one deals with the chemical 

composition of the ethanolic extracts of ziziphus and olive leafs extracts 

samples. The second one refers to the effect of these ethanolic extracts on 

the biological parameters in rats treated with gamma irradiation. 

4.1. Phenolic compounds and DPPH Scavenging activity of ziziphus and 

olive leaves ethanolic extracts: 

           From the data presented in table (4) is clear that the ethanolic extract 

of ziziphus and olive leaves are 13.24% and 13.60% respectively.          

Total phenolic content of ziziphus and olive leaves are 0.33% and 0.66 

respectively. These results are good in agreement with those reported by           

Yu et al. (2006) and De Leonardis et al., (2008). 

Antioxidant activity of the ethanolic extracts:  

            Ethanolic extracts from ziziphus and olive leaves showed that strong 

scavenging activity against DPPH radicals (table 4) .From the 

abovementioned data it’s clear that, samples with low content phenolic 

compound have lower antioxidant activity. The antioxidant activities of 

phenolic compounds are to be largely determined by the number of hydroxyl 

groups on the aromatic ring. The higher Number of hydroxyl groups, the 

greater expected antioxidant activity. 

Table (4): Ethanolic extract yield, phenolic content (g/100g dry weight) and 

antiradical activities of ziziphus and olive leaves, extracts: 

          Parameters 

 

Material 

% Total ethanolic 

extracts 

% Total phenolic 

content 

% Antiradical 

activity 

Ziziphus Leaves 

Extract 
13.24% 0.33% 50.95% 

Olive Leaves 

Extract  
13.60% 0.66% 65.57% 

*% antiradical activity from ethanolic extract 
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Phenolic compounds are commonly found in both edible and non-

edible plants, and they have been reported to have multiple biological effects 

including antioxidant activity. The importance of the antioxidant constitutes 

of plant materials in the maintenance of health and protection from coronary 

heart disease, cancer and exposure to γ-radiation is also raising interest 

among scientists (LoLiger, 1991). 

4.2. Identification of some antioxidant components of ziziphus and olive 

leaves ethanolic extract by GC-MS: 

The mass spectra of phenolic compound have received attention from 

various research workers. Both the molecular weight and the size of the side 

chain of these molecules can be determined to some extent by this technique. 

Ethanolic extract of ziziphus and olive leaves were introduced 

separately to GC-MS apparatus model Aglient 6890 gas chromatograph 

equipped with an Aglient mass spectrometric detector. Each ethanolic 

extract was scanned for its abundance and its appearance time on the 

chromatogram. 

Fragment data on the spectra might offered some explanation of the 

cleavage processes based on predominant rupture of highly substituted or 

allylic bonds, Biemann, (1962). 

The ethanolic extract of ziziphus leaves showed three main peaks in 

the region of the resulted spectra Fig. (3). The major peak was pointed out 

after 6.92 min., while the second one was relatively moderate and appeared 

at 10.45 min., and the third peak at 21.42 min. Four other very small peaks 

appeared at 5.05min., 7.97 min., 19.19min., and 20.05min. 
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Fig (3): Separation of ziziphus leaves ethanolic extract by GC 

The first high peak is shown in Fig. (4), with appearance time at 6.92 

min. (it is pointed out with the cursor). Fragmentation of this peak gave the 

highest mass ion at m/e 290 as M+ value. The second fragment at m/e 237 

might arised from M
+
 (m - 3H2O + O). The rather large fragment ion at m/e 

207 is mostly attributed to the loss of ethyl unit and 3H2O from the 

molecular weight. The fourth fragment at m/e 151 might be attributed to  

.The fifth Fragment at m/e 107 might be attributed to  

 

 

 

 

 

Fig (4): Separation and fragmentation patterns from GC-MS spectra of ziziphus leaves ethanolic  

               extract, the cursor locate up the first compound 

Catechin 
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The appearance time of the second peak was 10.45 min. and is shown 

in Fig. (5) and pointed out with the cursor. Fragmentation data on mass 

spectra showed the principal molecular ion at m/e 355 and could be 

considered (M
+
). This compound might be chlorogenic (with molecular 

weight 354.31). The second ion appeared at m/e 327  (M
+
-methyl group and 

H2O) from compound. The third fragment ion was shown at m/e  222 which  

might be attributed to  .The fourth fragment ion was shown at  

m/e 97 which might be attributed to  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (5): Separation and fragmentation patterns from GC-MS spectra of ziziphus leaves ethanolic  

               extract, the cursor locate up the second compound 

 

 

 

Chlorogenic 
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Fig. (6) shows the highest third peak at appearance time 21.42 min., 

which pointed out by the cursor. Fragmentation data in the same figure 

showed a small peak with the highest molecular weight at m/e 597 (M
+
). 

Such peak might be zizyphine. The second ion appeared at m/e 429 which  

arised from [M
+
-(CH3) + ]. The third fragment ion was showed  

at m/e 401 which might be attributed to (M
+
-  ).  

The fourth fragment ion was shown at m/e 147 which may leads to  

(      ). The other fragment was m/e 126 which might be attributed  

to . 

 

 

 

Fig (6): Separation and fragmentation patterns from GC-MS spectra of ziziphus leaves ethanolic  

              extract, the cursor locate up the third compound 

Zizyphine F 
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The first small peak was appeared after 7.97 min as shown in Fig. (7). 

The compound had a molecular ion at m/e 286 (M
+
) and might be luteolin. 

The fragments at m/e 267 might be resulted from the loss of  (M
+
-H2O). The 

rather fragment at m/e 251 might arise from the loss of (2H2O). The third 

fragment at m/e 151 might be attributed to the  

 

 

 

 

Fig (7): Separation and fragmentation patterns from GC-MS spectra of ziziphus leaves ethanolic  

               extract, the cursor locate up the fourth compound 

The last peak as a minor component in the ethanolic extract of 

ziziphus leaves appeared at 20.05 min. as shown in Fig. (8). The compound 

had a highly mass ion at m/e 355 and considered as molecular ion of 

succinylsulfathiazol and ions at m/e 255 [M
+
-      , at m/e 123               

and at m/e 101 succinyl unit, the last fragment at m/e 64 might  

be SO2 

 

 

 

Luteolin 
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Fig (8): Separation and fragmentation patterns from GC-MS spectra of ziziphus leaves ethanolic  

               extract, the cursor locate up the fifth compound 

From the above mentioned results it can be seen that the ethanolic  

extract of ziziphus leaves contain a phenolic compound (catechin , 

chlorogenic,  ziziphine f ,luteolin ,and Succinylsulfathiazole) which may be 

considered as antioxidant . These results agreed with those obtained by 

(Ikram et al., 1981; and Nawwar et al., 1984) which reported that the 

different spices of the genus ziziphus contain cyclopeptide, alkaloids 

,flavonoids ,sterols ,tannins ,and triterpenoid , saponins . 

Chromatoghraphic analysis of ethanolic extract of olive leaves 

showed 9 peaks in the region of the resulted spectra Fig. (9). The five major 

peaks was pointed out after 12.46 min., 19.19 min., 21.15 min.,              

22.76 min., and 23.31 min. other four small peaks were appeared at 4.70 

min., 11.49 min., 15.69min., and 27.51min. 

 

 

 

Succinylsulfathiazol

e 
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Fig (9): Separation of olive leaves ethanolic extract by GC 

 The first small peak was appeared after 4.70 min as shown in           

Fig. (10). The compound had a molecular ion at m/e 179 (M
+
) and might be 

caffeic acid. The fragment at m/e 162 might be resulted from the loss of  

(M
+
-H2O). The rather fragment at m/e 136 might arise from the loss of               

CO2 from the molecule. The other one appeared at m/e 122 might be 

attributed to loss of  from the molecule. The third fragment at m/e 

101 might be attributed to M
+
 ( ). The last fragment was shown at 

m/e 69 which might be attributed to all of side chain. 

 

 

 

 

 

 

 

 

 

 

Fig (10): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

               extract, the cursor locate up the first compound 

Caffeic Acid 
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The other peak as a minor component in the ethanolic extract of olive 

leaves appeared at 11.49 min. as shown in Fig. (11). The compound had a 

highly mass ion at m/e 302 and considered as molecular ion                              

M
+
 (Quercetin). The other fragments was shown at m/e 249 which might be 

attributed to (M
+
-3H2O), at m/e 153 which might be attributed to                

, at m/e 107 might be attributed to   , and the last fragment  

at m/e 54 might be 3H2O.  

Fig (11): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

               extract, the cursor locate up the second compound 

 

 

 

 

Quercetin 
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The appearance time of the last small peak was 27.51 min. and is 

shown in Fig. (12) and pointed out with the cursor. Fragmentation data on 

mass spectra showed the principal molecular ion at m/e 610 and could be 

considered M
+
(Rutin). The second ion appeared at m/e 538 (M

+
-4H2O) from 

compound. The third fragment ion was shown at m/e  493 which  might be 

attributed to (M
+
- ) .The fourth fragment ion was shown at  

m/e 440 which might be attributed to (M
+
-  ). The fifth fragment  

was shown at m/e 327 which might be attributed to (M
+
 - ).  

The sixth fragment was at m/e 288 which may be attributed to  

 

The other one was shown at m/e167 which might be attributed to  

The last fragment was at m/e 131 which might be attributed to . 

 

 

 

 

  

 

 

 

 

 

 

Fig (12): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

                extract, the cursor locate up the third compound 

Rutin 



Result & Discussion                                                        59 
 

The first high peak is shown in Fig. (13), with appearance time at 

12.46 min. (it is pointed out with the cursor). Fragmentation of this 

compound gave the highest mass ion at m/e 300 as M
+
 which may be 

considered as diosmetine. The second fragment at m/e 281 might arised 

from M
+ 

-(CH3). The rather large fragment ion at m/e 249 is mostly 

attributed to the loss of methyl unit and 2H2O from the molecular weight. 

The fourth fragment at m/e 164 might be attributed to (M
+
-  ). The 

fifth fragment at m/e 133 might be attributed to     

 

 

 

 

 

 

 

 

Fig (13): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

                extract, the cursor locate up the fourth compound 

The appearance time of the second high peak was 21.15 min. is shown 

in Fig. (14) and pointed out with the cursor. Fragmentation data on mass 

spectra showed the principal molecular ion at m/e 448 and could be 

considered M
+
 as luteolin-7-glucoside. The second ion appeared at m/e 394 

(M
+
-3H2O) from the compound. The third fragment ion was shown at m/e  

291 which might be attributed to (M
+
- ).The fourth fragment 

ion was shown at m/e 172 and may be attributed to  . The fifth 

fragment ion  was appeared at m/e 157 and could be attributed to 

The last fragment was shown at m/e 55 which might be attributed to 3H2O. 

Diosmetine 
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Fig (14): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

                extract, the cursor locate up the fifth compound 

The highest third peak appeared at 22.76 min., which pointed out by 

the cursoras shown in Fig. (15). Fragmentation data in the same figure 

showed a small peak with the highest molecular weight at m/e 540, such 

peak might be oleuropein. The second ion appeared at m/e 486 which arised 

from (M
+
-3H2O). The third fragment ion was showed at m/e 419 which 

might be attributed to (M
+
-  ). The fourth fragment ion was shown 

at m/e 391 which may leads to (       ). The fifth fragment was 

m/e 149 which might be attributed to . The other fragment was 

m/e 124 which might be attributed to . 

 

 

 

luteolin-7-glucoside 
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Fig (15): Separation and fragmentation patterns from GC-MS spectra of olive leaves ethanolic  

               extract, the cursor locate up the sixth compound 

From the above mentioned results it can be seen that the ethanolic  

extract of olive leaves contain (Caffeic acid, Quercetin, Rutin, Diosmetine , 

Luteolin-7-glucoside, Oleuropein ) which may be considered as antioxidant . 

These results agreed with those obtained by Japon-Luján et al., 2006 . The 

presence of simple phenolic in olive leaves is well known (Savournin et al., 

2001; and Benavente-García et al., 2000). Some of them (e.g. 

hydroxytyrosol) present high antioxidant and radical-scavenging activities.    

 

Oleuropein 
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4.3. Effect of ethanolic olive and ziziphus leaves extract on some 

hematological parameters in γ-irradiated rats: 

4.3.1. Blood Hemoglobin: 

As shown in Table (5) and Fig. (16), data illustrated the mean values 

of blood hemoglobin concentrations for non-irradiated (control), and all        

γ-irradiated treated groups over a period of 2 weeks. The obtained results 

showed a highly significant (P<0.01) decrease in blood hemoglobin levels in 

γ-irradiated rats at a dose level of 4 and 6 Gy at 2 weeks post γ-irradiation. 

The decrement was by about 39.52% and 60.34%, respectively, as compared 

with corresponding control rats. From the same data presented in Table (5), 

it can be seen that the total hemoglobin concentration of γ-irradiated rats was 

increased by treating irradiated rats with ethanolic olive leaves extract 

21.24% and 13.58% at 4 and 6 Gy, respectively compared with 

corresponding γ-irradiated rats group. Dealing with the damage of blood 

hemoglobin levels by γ-irradiation, it was noticed that the radioprotective 

role of orally administration of ethanolic olive leaves extract before                       

γ-irradiation was more pronounced than γ-irradiated rats group, after 2 

weeks of treatment. It was also noticed that the recovery percentage in dose 

4 Gy of orally administration group with olive leaves extract was higher than 

in dose 6 Gy. Meanwhile, treatment with ethanolic extract of ziziphus leaves 

for 2 weeks increased the hemoglobin levels to 8.7 ± 1.32 and                         

13.46 ± 0.46 at doses 4 and 6 Gy, respectively in compare with                         

γ-irradiated group. It can be seen that the recovery percentage of ziziphus 

leaves extract is higher than in olive leaves extract. 

Table (5): Effect of olive and ziziphus leaves extract on HGB (g/dl) in -irradiated 

rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 14.86±0.72 12.72±0.41 15.72±0.47 14.36±0.52 16.8*±0.18 14.22±0.21 14.68±0.59 

One week 14.94±0.70 11.32*±0.77 10.50*±0.49 12.58±0.07 11.5±0.92 11.4±0.52 11.52±0.55 

Two weeks 15.08±0.72 9.12*±1.58 5.98**±0.54 13.46±0.46 8.7**±1.32 11.58±0.33 6.92**±1.1 

LSD (0.05) = 1.99 
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Fig. (16): Effect of ethanolic olive and ziziphus leaves extracts on HGB in -irradiated rats
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From the mentioned results above it is clear that there is                         

a significant reduction in hemoglobin concentration after γ-irradiation at the 

end of the experimental periods .These decrease are in accordance with that 

reported on rats by Abdel-Gawad et al., (2003). The reduction in 

hemoglobin was due to γ-irradiation, first block age of incorporation of iron 

into hemoglobin due to disturbance in the bio-generation structure of the 

hemoglobin molecule as evidenced by pronounced hyperferraemia after 

irradiation (Saad El-din et al., 1988). 

Radiation-induced damage to hemoglobin has been considered as one 

of the most important mechanisms triggering radiation sickness (Nunia et 

al., 2006). In the present study, the significant decrease of Hb content might 

be linked to the decrease of RBCs count, erythrocytes consist mainly of 

hemoglobin. Furthermore, ROS induced hemoglobin oxidation and 

denaturation (Mieczyslaw et al., 2004). Exposure to γ-radiation produces a 

decrease in hemoglobin binding to erythrocyte membrane (Dreval et al., 

2000). 

 

4.3.2. Red Blood Cells Count:  

   Data shown in Table (6) and illustrated in Fig. (17) represented the 

mean values of red blood cells count for control (non-irradiated),                   

γ-irradiated and γ-irradiated treated group with ethanolic olive and ziziphus 

leaves extracts over a period of 2 weeks. The results of the present work 

showed a significant decrease in the red blood cells count at 4 and 6 Gy dose 

level. The decrease was 3.78 ± 0.72 and 2.88 ± 0.28, respectively compared 

with control group 6.58 ± 0.56. In agreement with the present finding, many 

authors found also significant decrements in red blood cells after γ-irradiated 

rats at dose level of 7 Gy (Abdel-Gawad et al., 2003) and at dose levels of  

7 and 11 Gy (Chlebovsky et al., 1983). Dealing with γ-irradiation damage 

on red blood cells count it was noticed that the radioprotective role of orally 

administrated ethanolic olive leaves extract (200 µg/kg.bw) was more 

pronounced 5.08 ± 0.2 after 2 weeks at dose 4 Gy. 
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Orally treatment with ethanolic extract of ziziphus leaves for                   

2 weeks led to an increase in RBC’s count to 6.63 ± 0.08 and                         

4.1 ± 0.58 at doses 4 and 6 Gy, respectively in compare with γ-irradiated 

group. 

It can be concluded that orally administration of ethanolic olive and 

ziziphus leaves extracts before γ-irradiation showed radioprotective effect 

against γ-irradiation damage on the red blood cells count. Because of long 

life span of RBC’s and their resistance to direct damage by γ-radiation, the 

count falls relatively slowly (Walter and Israel, 1979). Sufficient 

depression in red blood cell numbers and characteristics after γ-irradiation 

may result in anemia (Pecaut et al., 2002), which may be either a decrease 

in erythropoietic activity or an increase in RBC’s destruction. The decrement 

of RBC’s which induced by γ-irradiation exposure may be attributed to the 

cessation of erythrocytic production in bone marrow loss of cells from the 

circulation by hemorrhage or leakage through capillary walls and/or direct 

destruction of mature circulation cells. In the same view, Nikishkin et al., 

(1992) reported that increased permeability in the hemolytic process and the 

erythrocytic membrane  

Table (6): Effect of ethanolic olive and ziziphus leaves extracts on RBC (10
6
/mm

3
)                     

-irradiated rats: 

 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus 

Leaves Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 6.58±0.56 6.34±0.31 7.56±0.12 7.92±0.11 7.50±0.19 7.28±0.23 6.75±0.33 

One week 6.58±0.56 5.31±0.31 5.52±0.17 6.39±0.07 5.68±0.47 5.98±0.42 5.19*±0.15 

Two weeks 6.58±0.56 3.78*±0.72 2.88**±0.28 6.63±0.08 4.10*±0.58 5.08±0.20 2.97**±0.54 

LSD (0.05) = 1.19 
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Fig. (17): Effect of ethanolic olive and ziziphus leaves extracts on RBC in -irradiated rats 
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stability was major because of the expressed drop in red blood cells count 

following γ-irradiation. 

4.3.3. HCT: 

Data presented in Table (7) and illustrated by Fig. (18) showed that, 

the HCT concentration were increased from 49.88 ± 1.75 and                           

51.58 ± 1.17 after one day of γ-irradiation to 33.68 ± 6.21 and                   

19.18 ± 1.66 after 2 weeks for doses 4 and 6 Gy, respectively in compare 

with the control (non-irradiated) group. After orally administration with 

olive leaves extract in γ-irradiated rats, it was noticed that the HCT 

concentrations were increased to 44.78 ± 1.19 in dose 4 Gy, while it was 

nearly the same in dose 6 Gy after 2 weeks of treatment compared with the 

γ-irradiated rats group. 

Also, Data in Table (7) and illustrated by Fig. (18) showed the effect 

of orally administration of ethanolic extract of ziziphus leaves, where the 

HCT concentration were increased to 48.52 ± 1.52 and 26.9 ± 4.39 for 4 and 

6 Gy, respectively after 2 weeks of treatment in compare with the                         

γ-irradiated rats group. 

Table (7): Effect of ethanolic olive and ziziphus leaves extracts on HCT 

in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus 

Leaves Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 47.64±2.79 49.88±1.75 51.58±1.17 53.62±1.91 51.86±1.18 51.46±0.51 42.34*±1.57 

One week 47.64±2.79 39.12±2.54 38.28±1.40 43.20±0.40 37.06±2.95 38.34±1.47 31.90*±0.76 

Two weeks 47.64±2.79 33.68±6.21 19.18**±1.66 48.52±1.52 26.9*±4.39 44.78±1.19 
19.78**±3.2

2 

LSD (0.05) = 7.09 
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Fig. (18): Effect of ethanolic olive and ziziphus leaves extracts on HCT in -irradiated rats   
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Our results are in convience with Singh et al., 2006 who stated that 

the depression in the hematocrit value can be attributed to total cell depletion 

in peripheral blood aided by disturbances in steady state mechanisms in 

blood forming organs as well as an increase in plasma volume after 

irradiation and is in agreement with the recent findings in the case of 

treatment with Emblica officinalis (Linn.) fruit extract. 

4.3.4. MCV: 

Data shown in Table (8) and illustrated by Fig. (19) showed the effect 

of orally administration of olive and ziziphus extract on γ-irradiated rats. 

The data showed that the MCV concentrations were increased from            

70.98 ± 2.15 in one day to 88.68 ± 3.97 at dose 4 Gy after 2 weeks of 

treatment with olive leaves ethanolic extract in comparison with the               

γ-irradiated rats group while, it was slightly increased in dose 6 Gy from 

67.16 ± 1.42 to 68.34 ± 2.85 after 2 weeks of treatment. Otherwise, the 

MCV concentrations were decreased to 73.44 ± 3.2 and 65.3 ± 3.01 for              

4 and 6 Gy respectively in compare with γ-irradiated group. 

Table (8): Effect of ethanolic olive and ziziphus leaves extracts on MCV 

in -irradiated rats: 

 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus 

Leaves Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 73.12±2.33 79.32±3.28 68.38±1.69 67.7±1.63 56.68*±12.43 70.98±2.15 62.96±1.66 

One week 73.12±2.33 73.62±1.01 69.4±0.92 67.8±1.24 65.52±1.45 65±2.92 61.6*±0.98 

Two weeks 73.12±2.33 90.2*±4.28 67.16±1.42 73.44±3.2 65.3±3.01 88.68*±3.97 68.34±2.85 

LSD (0.05) = 9.32 
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Fig. (19): Effect of ethanolic olive and ziziphus leaves extracts on MCV in -irradiated rats
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These results are in agreement with Soliman, (2004) who stated that  

radiation induced damage in the membrane permeability can facilitate the 

diffusion of detergent molecule within the cell membrane as we can see 

from the average membrane solubilization (D50). The mean corpuscular 

volume (MCV) showed a significant increase as the dose increased, and the 

decrease in the dispersion of hemolysis reflects the presence of unusually 

flattened cells (i.e. the well-defined discoid shape vanished) as we have 

reported previously. The change in the shape of red blood after exposure to 6 

Gy gamma radiation altered cell permeability, and developed echinocytes 

and spherocytes with the progressive appearance of the regularly spaced 

spicules on cell surface. 

4.3.5. White blood cells:  

The obtained results in Table (9) and represented in Fig. (20) showed 

a highly significant decrease in blood total leucocytes count in γ-irradiated 

rats only at a dose level of 4 Gy and 6 Gy at 2 weeks by 3.16 ±  0.33 and 

2.22 ± 0.21
 
as compared with corresponding control rats 9.90 ± 0.53. While 

in orally administrated group with ethanolic olive leaves extract, the increase 

was 3.86 ± 0.3 and 3.32 ± 1.55 for 4 and 6 Gy respectively, in comparison 

with the γ-irradiated group. Also, orally treatment with ethanolic ziziphus 

extract for γ-irradiated rats for 2 weeks showed a significant increase in 

WBC’s count to 6.62 ± 1.04 and 9.7 ± 2.13 at doses 4 and 6 Gy, 

respectively. It can be concluded that the ziziphus leaves extract showed 

higher radioprotective effect more than olive leaves extract. 

Table (9): Effect of ethanolic olive and ziziphus leaves extracts on           

WBC (10
3
/mm

3
) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 9.68±0.58 1.88**±0.13 6.16**±1.02 2.98**±0.62 5.74*±2.24 2.56**±0.57 5.54**±1.35 

One week 9.86±0.55 3.44**±0.51 1.94**±0.48 9.38±3.64 2.20**±0.88 3.58**±0.42 1.12**±0.19 

Two weeks 9.9±0.53 3.16**±0.33 2.22**±0.21 6.62*±1.04 9.70±2.13 3.86**±0.30 3.32**±1.55 

LSD (0.05) = 3.13 
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Fig. (20): Effect of ethanolic olive and ziziphus leaves extracts on WBC in -irradiated rats   
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The observed decline in the total leucocytic count after γ-radiation 

exposure runs in full agreement with El-Gabry et al., (2003). The decline 

could be attributed to decrease in lymphocytes and neutrophils and/or 

inhibition of the bone marrow precursors (Anwar et al., 1999). 

WBC’s leucocytes values were higher at single dose of 5Gy gamma 

radiation doses, which indicate a significant protection of leucocytes by this 

plant extract. The initial rapid fall in leukocytes count may be due to a fast 

decline of lymphocytes in peripheral blood that are the most radiosensitive 

as revealed by differential leukocyte count. Samarth and Kumar (2003) 

have reported a depression in the number of leucocytes of gamma irradiated 

mice. From the obtained results, it can be seen that ethanolic olive and 

ziziphus leaves extracts that was orally administrated before γ-irradiation to 

rats showed a radioprotective effect against γ-irradiation damage in WBC’s 

count. 

4.3.6. PLT: 

Data presented in Table (10) and illustrated in Fig. (21) showed that 

platelets concentrations were dramatically decreased post γ-irradiation in 

dose 6 Gy from 394.2 ± 55.18 and 301.2 ± 25.15 to 144.4 ± 30.5 and            

44 ± 9.86 in doses 4 and 6 Gy, respectively in compare with the control 

group while treatment with ethanloic extract of olive leaves for 2 weeks 

increased the platelets concentrations at doses 4 and 6 Gy, respectively in 

compare to γ-irradiated group. Meanwhile, treatment with ethanolic ziziphus 

leaves for 2 weeks increased also the platelets concentrations in compare 

with γ-irradiated group 4 and 6 Gy, respectively. 

Table (10): Effect of ethanolic olive and ziziphus leaves extracts on PLT 

in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 
Ethanolic Olive Leaves Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 269±26.72 394.20**±55.18 301.20±25.15 478.80**±37.86 282.60±14.73 353.00*±13.92 508.80**±87.26 

One week 269±26.72 128.20**±28.03 49.40**±4.55 210.40±10.16 52.20**±9.30 109.60**±5.94 146.20**±16.06 

Two weeks 269±26.72 144.40**±30.50 44.00**±9.86 463.40**±55.38 94.60**±15.88 250.80±46.5 62.80**±11.59 

LSD (0.05) = 88.46 
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Fig. (21): Effect of ethanolic olive and ziziphus leaves extracts on PLT in -irradiated rats  
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The decrease in platelets count is accompanied with decrease in 

erythrocyte count. Whole-body gamma-irradiation induced direct destruction 

of mature circulating cells, loss of cells from the circulation by hemorrhage, 

or leakage through capillary walls and reduced cell production. The decrease 

in the values of hematological parameters following radiation exposure may 

be assigned to direct damage caused by a lethal dose of radiation (Casarett, 

1968). 

 From the previous data it can be concluded that the ethanolic extract 

of ziziphus leaves in more efficient to treat the damages resulting post             

γ-irradiation in compare with the ethanolic extract of olive leaves. 
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4.4. Effect of ethanolic olive and ziziphus leaves extract on some 

biochemical parameters in γ-irradiated rats: 

4.4.1. Serum total protein levels: 

 The mean values of serum total protein levels for γ-irradiated only and 

γ-irradiated treated groups over a period of 2 weeks of treatment are 

tabulated in Table (11) and illustrated in Fig. (22). Results show a significant 

decrease (p<0.05) in serum total protein levels in γ-irradiated rats at a dose 

level of 4 and 6 Gy 3.17 ± 0.14 and 2.60 ± 0.21, respectively as compared 

with corresponding control rats 6.05 ± 0.06 after 2 weeks. 

Ethanolic extract of olive leaves at dose of 200 mg/kg b.w. was found 

to be increament of total protein levels from 3.17 ± 0.14 to 6.08 ± 0.14 and 

from 2.60 ± 0.21 to 5.64 ± 0.16 after 2 weeks of treatment at dose level           

4 and 6 Gy, respectively. Meanwhile, the γ-irradiated rats that orally 

received ethanolic ziziphus leaves for 2 weeks showed also an elevation in 

the total protein levels from 3.17 ± 0.14 to 5.81 ± 0.18 and from 2.6 ± 0.21 

to 5.74 ± 0.25 after 2 weeks of treatment for 4 and 6 Gy, respectively.  

Table (11): Effect of ethanolic olive and ziziphus leaves extracts on 

serum total protein (g/dl) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 6.12±0.27 5.69±0.18 5.98±0.06 5.90±0.33 5.72±0.09 6.22±0.18 5.15*±0.38 

One week 5.86±0.09 4.07*±0.21 4.05*±0.05 4.93±0.11 4.16*±0.32 5.68±0.1 4.89±0.08 

Two weeks 6.05±0.06 3.17**±0.14 2.60**±0.21 5.81±0.18 5.74±0.25 6.08±0.14 5.64±0.16 

LSD (0.05) = 0.52 

 This marked decrease in total proteins may be attributed to the 

damage of vital biological processes or due to change in the permeability of 

liver, kidney and other tissues resulting in leakage of protein via the kidney 

(Roushdy et al., 1984). 

 Our results are in agreement with Abbady et al., 2000 who 

documented a decline in the level of serum T.p in animals exposed to whole
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 Fig. (22): Effect of ethanolic olive and ziziphus leaves extracts on serum total protein in -irradiated rats 
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body gamma irradiation at different doses and different times of 

exposure. A significant depression was also noticed in serum Alb content 

(Karalenka et al., 1993). The remarkable decrease in the serum T.p and Alb 

as a result of rat irradiation may be owing to an impairment in the synthesis 

of liver proteins because of hepatic cells damage (Srinivasan et al., 1985), 

loss from circulation by leakage to the urine and! or increment proteins 

degradation (Mahdy, 1991). 

4.4.2. Serum albumin levels: 

 Data in Table (12) and illustrated in Fig. (23) represent the mean 

values of serum albumin levels for γ-irradiated and γ-irradiated treated group 

over a period of 2 weeks of treatment with ethanolic extracts of olive and 

ziziphus leaves. From the obtained results, it can be shown that a non-

significant decrease in serum albumin levels in γ-irradiated rats at a dose of 

4 Gy at 2 weeks. While, the serum albumin levels decreased in γ-irradiated 

rats at dose 6 Gy to 1.99 ± 0.03 in comparison with control group. 

Orally administration of ethanolic olive leaves extract after                    

γ-irradiation for 2 weeks showed radioprotective effect against γ-radiation 

damage for serum albumin levels with a slightly decrease in serum albumin 

levels by 3.38 ± 0.12 for doses 4 Gy. While, the albumin levels increased to 

3.44 ± 0.13 for dose 6 Gy in compare with γ-irradiated group. On the other 

hand, Administration of ethanolic ziziphus leaves extract after γ-irradiation 

for 2 weeks showed an increase in albumin levels to 4.10 ± 0.21 and               

3.47 ± 0.08 for 4 and 6 Gy, respectively in compare to γ-irradiated group. 

Table (12): Effect of ethanolic olive and ziziphus leaves extracts on 

serum albumin (g/dl) in -irradiated rats: 

 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 3.71±0.15 3.71±0.15 3.52±0.15 3.39±0.16 3.46±0.10 2.62±0.22 2.82±0.04 

One week 3.90±0.06 3.90±0.06 2.37*±0.08 2.76±0.12 3.27±0.33 2.52*±0.14 2.52*±0.15 

Two weeks 3.81±0.06 3.81±0.06 1.99**±0.03 4.10±0.21 3.47±0.08 3.38±0.12 3.44±0.13 

LSD (0.05) = 0..39 
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 Fig. (23): Effect of ethanolic olive and ziziphus leaves extracts on Albumin in -irradiated rats 
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Keren (1994) stated that the decrease in concentration of serum 

albumin might result from excessive loss through injury to the kidneys or 

gastrointestinal tract or from thermal injury to the skin. It also occurs in 

hypercatabolic states (Lessard et al., 1985). In addition, this decrease could 

be related in part to hepatic dysfunction and decreased protein synthesis 

(Choldhari and Chakrabati, 1983). These phenomena might be, at least 

partially responsible for protein loss after irradiation. 

 

4.5. Effect of ethanolic olive and ziziphus leaves extracts on some liver 

enzymes in γ-irradiated rats: 

Serum AST, ALT and ALP have long been used as sensitive 

indicators of liver disease in humans and have been regarded as being 

virtually liver specific (Wills, 1983). Higher serum activities of these 

enzymes have been found in response to oxidative stress (Yanardag et al., 

2001). Results Shown in Tables (13, 14, and 15) and illustrated Fig. (24, 25, 

and 26) showed that a remarkable increase in serum liver function of             

γ-irradiated group by 119 ± 1.41, 95 ± 3.54 and 104.85 ± 0.86 for AST, ALT 

and ALP, respectively at dose 4 Gy. While, results were 134 ± 1.73,                 

118.2 ± 2.11 and 121 ± 1.41 for AST, ALT and ALP at dose 6 Gy after             

2 weeks in compare with control groups. Meanwhile, treatment with 

ethanolic extract of olive leaves resulted in a significant decrease in AST, 

ALT, and ALP activities by 59.66 %, 42.73 % and 59.35 %, respectively at 

dose 4 Gy and by 56.71%, 45.69 % and 55.86 % at dose 6 Gy. Also, the 

administration with ziziphus leaves extract for 2 weeks showed a remarkable 

decrease in AST, ALT and ALP activities at 4 and 6 Gy. The reduction was 

by 48.9 % and 47.61 % for AST activity and by 36 % and 40.8 % for ALT 

and by 45.8 % and 44.29 % for ALP activity in comparison with the               

γ-irradiated group. 
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Table (13): Effect of ethanolic olive and ziziphus leaves extracts on    

ALT (u/ml) in -irradiated rats: 
 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 33.20±1.28 40.20±1.28 43.40±0.75 40.00±1.22 45.00±1.00 39.40±1.36 44.00±1.3 

One week 32.40±0.93 83.20*±0.73 105.40**±2.01 62.20*±1.56 68.40*±1.44 60.00*±1.38 65.20*±1.77 

Two weeks 34.40±1.08 95.00*±3.54 118.60**±2.11 60.80*±1.24 70.20*±1.24 54.40*±1.86 64.40*±1.33 

LSD (0.05) = 4.08 

 

Table (14): Effect of ethanolic olive and ziziphus leaves extracts on        

AST (u/ml) in -irradiated rats: 
 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 45.6±0.68 52.60±0.68 56.80±0.58 47.00±0.89 50.40±0.51 47.20±0.73 52.00±0.71 

One week 46.2±0.73 109.20**±0.86 122.80**±1.77 66.20*±1.59 74.00*±1.52 62.20*±1.39 68.00*±0.95 

Two weeks 47.2±0.37 119.00**±1.41 134.00**±1.73 60.80*±0.86 70.20*±0.8 48.00±0.89 58.00±0.89 

LSD (0.05) = 2.71 

 

Table (15): Effect of ethanolic olive and ziziphus leaves extracts on         

ALP (IU/L)in -irradiated rats: 
 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 37.24±0.58 44.80±0.37 49.40±0.51 41.20±0.58 42.20±0.86 40.80±0.58 42.40±0.51 

One week 40.00±0.71 85.00*±1.41 101.00**±2.21 61.60*±0.93 72.00*±1.05 56.80±0.37 60.20*±0.66 

Two weeks 41.60±0.58 104.8**±0.86 121.00**±1.41 56.80±0.73 67.40*±0.93 42.60±0.4 53.40±0.75 

LSD (0.05) = 2.38 
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Fig. (24): Effect of ethanolic olive and ziziphus leaves extracts on ALT in -irradiated rats  
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Fig. (25): Effect of ethanolic olive and ziziphus leaves extracts on AST in -irradiated rats  
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 Fig. (26): Effect of ethanolic olive and ziziphus leaves extracts on ALP in -irradiated rats 
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It can be concluded that, orally administration of ethanolic olive and 

ziziphus leaves extracts for successive days resulted in a significant decrease 

in level of ALT and AST enzymes in serum of γ-irradiated rats. 

These results are confirmed the previous reports El-Gabry et al., 

(2003). These increments in serum enzymes reflected clearly the lesions 

occurred in liver function after its cellular damage by γ-radiation and 

consequently the elaboration of its intracellular enzymes into the blood 

stream (Hassan et al., 1994). These recorded elevations could be also due to 

a hypoxia state in the parenchymal liver cells and increased permability of 

cell membrane (Ghanem, 1984) or mitochondrial membrane (Todorov and 

Damianov, 1985) causing the release of intracellular enzymes into 

circulation.  

4.6. Effect of ethanolic olive and ziziphus leaves extract on some kidney 

functions in γ-irradiated rats: 

Urea is known to be the major product in blood and urine as it is the 

end product of protein metabolism in mammals. Serum creatinine 

concentration is a guide to the glomerular filtration rate and thus overall 

renal function (Heibashy and Abdel-moneim, 1999). 

The data presented in Table (16) and illustrated in Fig. (27) represent 

the mean values of serum urea, and creatinine levels for  γ-irradiated rats 

only and γ-irradiated treated groups over a period of 2 weeks. From these 

data it was shown a highly significant (p<0.01) increase in serum urea levels 

in γ-irradiated rats at a dose level of 4 and 6 Gy for 2 weeks post                  

γ-irradiation as 48.80 ± 1.16 and  56.00 ± 1.52, respectively, compared with 

corresponding control rats 35.60 ± 1.21. 

 On the other hand, ethanolic extract of olive leaves which was orally 

administrated after γ-irradiation showed radioprotective effect against                    

γ-radiation damage for serum urea levels by the decrease of urea levels to 

36.8 ± 0.66 and 39.2 ± 0.37 for 4 and 6 Gy respectively, in comparison with 

γ-irradiated rats group. Treatment with ziziphus leaves extract for                         

γ-irradiation rats for 2 weeks led to a decrease in the urea levels to                       
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36.2 ± 0.58 and 40.4 ± 0.81 for doses 4 and 6 Gy in compare with                        

γ-irradiated group. 

Data shown in Table (17) and represented in Fig. (28) show 

significant (p<0.05) increase in serum creatinine  levels in γ-irradiated rats 

only at a dose level of 4 Gy and 6 Gy for 2 weeks post γ-irradiation were 

found to be 1.1 ± 0.06 and 1.87 ± 0.15 as compared with corresponding 

control rats 0.63 ± 0.03 while the treated rats group that received orally 

ethanolic extract of olive leaves showed a decrease in the levels of creatinine 

at doses 4 and 6 Gy by 0.67 ± 0.03 and 0.83 ± 0.03, respectively compared 

with γ-irradiated group. Also, the γ-irradiated rats group that received orally 

the ethanolic extract of ziziphus leaves showed a reduction in creatinine 

levels at doses 4 and 6 Gy by 0.72 ± 0.06 and 0.8 ± 0.06, respectively in 

compare with γ-irradiated group. 

Table (16): Effect of ethanolic olive and ziziphus leaves extracts on       

urea (mg/dl) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 36.2±1.24 34.8±0.86 36.6±1.36 32.6±0.51 37.2±0.58 33.6±0.6 37.0±0.71 

One week 37.0±0.84 44.0±0.71 48.4±0.51 43.0±1.30 46.0±0.71 43.4±1.36 45.8±0.58 

Two weeks 35.6±1.21 48.8*±1.16 56.0*±1.52 36.2±0.58 40.4±0.81 36.8±0.66 39.2±0.37 

LSD (0.05) = 2.70 

 

Table (17): Effect of ethanolic olive and ziziphus leaves extracts on 

creatinine (mg/100ml) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 0.60±0.06 0.73±0.03 0.80±0.06 0.53±0.03 0.67±0.03 0.53±0.03 0.60±0.06 

One week 0.63±0.03 0.87*±0.03 1.23**±0.12 0.78±0.04 0.89*±0.05 0.70±0.06 0.83±0.03 

Two weeks 0.63±0.03 1.10*±0.06 1.87**±0.15 0.72±0.06 0.80±0.06 0.67±0.03 0.83±0.03 

LSD (0.05) = 0.12 
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 Fig. (27): Effect of ethanolic olive and ziziphus leaves extracts on Urea in -irradiated rats 
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 Fig. (28): Effect of ethanolic olive and ziziphus leaves extracts on Creatinine in -irradiated rats 
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From the previous results it can be concluded that orally 

administration of ethanolic olive and ziziphus leaves extracts before               

γ-irradiation decreased the level of serum urea and creatinine. It means that 

both antioxidants were directed inside the body to protect the kidney cells 

activity. These results confirmed the high power of olive and ziziphus leaves 

ethanolic extracts as an antioxidant which neutralized the damaging effect of 

the both free radicals (hydroxyl and peroxyl) and regulated the antioxidative 

defense enzyme system in the kidney tissues and these are in agreement with 

Montilla et al. (1998).  

 The current study depicted that γ-irradiation at a dose of 6 Gy induced 

significant increase in the serum levels of the non-protein nitrogen 

compound represent by urea and creatinine, as indices for kidney function. 

These results come similar to previous investigations by Badr El-Din, 

(2004). These increments could be considered as a reflection of deteriorating 

renal performance (Geraci et al., 1990) due to the ammonia formed by 

deamination of amino acids in the liver, which converted to urea. As 

creatinine is formed largely in muscles and occurs freely in blood, its 

increased levels in serum serve as an index of renal function impairment 

(Farag, 1994). 

4.7. Effect of ethanolic olive and ziziphus leave extracts on 

malondialdehyde in γ-irradiated rats: 

 

Exposure of rats to γ-irradiation resulted in significant (P<0.05) 

increase in lipid peroxidation as measured by the formation of MDA in 

serum at the three time intervals as compared to control. Serum lipid 

peroxidation level in ethanolic olive leaves extracts treated irradiated group 

as compared to normal one (Table 18) showed a significant increase in 

MDA concentration achieved after γ-irradiation of rats as                           

111 ± 2.08 and 170.33 ± 0.88 at dose 4 and 6 Gy, respectively. However, the 

treatment with olive leaves extract to γ-irradiated rats decreased the MDA 

concentrations to 88 ± 0.58 and 97.33 ± 0.88 in comparison with                         

γ-irradiated group as a result of the radioprotective effect of olive leaves 

extract in γ-irradiated rats. 
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Also, treatment with ziziphus leaves extract to γ-irradiated rats for 2 

weeks showed a decrease in the MDA concentrations to 85 ± 0.58 and                  

99 ± 0.58 for 4 and 6 Gy, respectively. 

It can be summarized that both olive and ziziphus leaves extracts play 

a role as a radioprotectors in reducing the MDA levels in γ-irradiated rats as 

a result of reducing the lipid peroxidation due to γ-irradiation. 

The exposure to ionizing radiation is known to enhance the oxidative stress 

through generation of reactive oxygen species (ROS) resulting in imbalance 

of the pro-oxidant and antioxidant activities ultimately resulting in cell death 

(Srinivasan et al., 2006). The results of the present study demonstrate 

increased concentration of MDA. The increase in MDA level may be 

attributed to the over production of (ROS) Saada and Azab (2001). 

Radiation exposure induced radiolysis of water in the aqueous media of the 

cells which leads to production of hydroxyl radicals (
·
OH). Hydroxyl radical 

interact with the polyunsaturated fatty acids in the lipid portion of biological 

membranes initiating the lipid peroxidation and finally damaging the cell 

membranes El Batal and Azab (2008). 

Table (18): Effect of ethanolic olive and ziziphus leaves extracts on 

malondialdehyde (nmol/ml) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 75.00±0.58 93.33*±1.76 151.00**±2.31 88.33±0.88 108.67*±0.67 80.00±1.15 99.00*±1.15 

One week 82.33±1.45 97.33±1.86 162.33**±2.03 87.67±0.88 123.00*±7.51 79.33±0.33 97.33±0.88 

Two weeks 81.33±1.76 111.00*±2.08 170.33**±0.88 85.00±0.58 99.00±0.58 88.00±0.58 97.33±0.88 

LSD (0.05) = 4.16 

 

The recorded increase in MDA could be explained on the basis that 

ionizing radiation induced lipid peroxidation through the production of 

active oxygen species, which attack the polyunsaturated fatty acids of the 

phospholipids of cell membrane (Gatsko et al., 1990). The concentration of 

lipid peroxide is determined by the balance between system of MDA 
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Fig. (29): Effect of ethanolic olive and ziziphus leaves extracts on MDA in -irradiated rats  
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production and elimination. Halliwell, 1994 reported that the body has a 

range of scavenging ability presented in system located extra and 

intracellular, to compete excessive production of free radicals. The results of 

the present study revealed that exposure of rats to fractionated doses of           

γ-radiation induced non-significant changes in plasma MDA except the 

response to 1Gy (1F2) (0.2x5) which induced significant increase in MDA. 

4.8. Effect of ethanolic olive and ziziphus leave extracts on reduced 

glutathione in γ-irradiated rats: 

 

 Data shown in Table (19) and presented in Fig. (30)  showed that 

glutathione concentrations decreased in γ-irradiated rats after 2 weeks by 

41.64 % and 63.47 % at doses 4 and 6 Gy, respectively in compare with 

control group. While, the glutathione concentrations increased in                         

γ-irradiated rats treated with olive and ziziphus leaves extracts for 2 weeks. 

The increment in olive leaves treatment was 31.41 % and 51.33 % for 4 and 

6 Gy, respectively. Meanwhile, the increment in ziziphus leaves treatment 

was 35.62 % and 55.43 % in 4 and 6 Gy, respectively in compare with                  

γ-irradiated group. 

Atkuri et al., (2007) stated that the intracellular content of glutathione 

is responsive to environmental factors and is a function of the balance 

between use and synthesis. Thus, oxidative stress in vivo mainly translates 

into a deficiency of GSH and/or its precursor, cysteine. GSH deficiency may 

not contribute to the specific symptoms of the disease and is recognizable 

mainly by secondary symptoms such as oxidative damage, reduced immune 

function and an overall decrease in health. 

Table (19): Effect of ethanolic olive and ziziphus leaves extracts on 

glutathione (mg/dl) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 88.2±1.07 72.6±0.51 67.0*±0.71 76.8±0.37 73.2±0.58 77.4±0.51 73.2±0.58 

One week 89.2±0.73 56.4*±0.51 42.2**±0.58 82.6±0.68 73.2±0.58 77.2±0.58 67.2*±0.58 

Two weeks 89.8±0.86 52.4*±0.6 32.8**±0.37 81.4±0.60 73.6±0.93 76.4±0.60 67.4*±0.81 

LSD (0.05) = 1.99 
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Fig. (30): Effect of ethanolic olive and ziziphus leaves extracts on Glutathione in -irradiated rats   
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El-Habit et al., (2000) proved that exposure of rats to gamma rays 

produces significant changes in the antioxidant activity levels in different 

tissues. The significant decreases in the hepatic SOD and CAT activities as 

an account of radiation exposure might be due to excess production of 

hydroxyl radical and other ROS, whichresulted in inactivation of scavenger 

enzymes activities (Halliwell and Gutteridge, 1989). The observed drop in 

the liver GSH content may yield from a diminished activity of glutathione 

reductase and a deficiency of NADPH which are necessary to change the 

oxidized glutathione to its reduced form (Pu1panova et al., 1982). It might 

also be due to their diffusion throughout the impaired cellular membrane and 

or inhibition of GSH synthetase.  

4.9. Effect of ethanolic olive and ziziphus leaves extracts on body weight 

in γ-irradiated rats: 

 Data presented in Table (20) and illustrated in Fig. (31) showed the 

average body weight of rats gradually and significantly increased (P<0.05) 

from the initial time up to the end of experimental periods in the control 

groups. Statistical analysis showed a highly significant (P<0.01) decrease in 

body weight in γ-irradiated rats at a dose level of 4 and 6 Gy for                    

2 weeks post γ-irradiation, it decreased from 182.9 ± 0.36 for control group 

to 169.30 ± 3.29 and 172.13 ± 2.53 at dose 4 and 6 Gy, respectively in                  

γ-irradiated group. Also, the body weight decreased in both treatments by 

olive and ziziphus leaves for 2 weeks, it reached 156.33 ± 1.45 and                 

154.87 ± 1 for olive leaves treatment and 162.5 ± 1.67 and 167 ± 1.04 for 

ziziphus leaves treatment for 4 and 6 Gy. 

Table (20): Effect of ethanolic olive and ziziphus leaves extracts on body 

weight (g) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 170.70±0.17 167.10±3.29 174.87±5.57 155.50*±1.89 172.10±3.75 154.50*±1.21 157.04±5.33 

One week 174.53±0.35 161.40±1.55 160.53±3.89 150.40*±0.35 158.30±0.40 145.00*±0.58 154.47*±4.07 

Two weeks 182.90±0.36 169.30±3.29 172.13±2.53 162.50±1.67 167.00±1.04 156.33*±1.45 154.87*±10 

LSD (0.05) = 5.05 
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Fig. (31): Effect of ethanolic olive and ziziphus leaves extracts on Body Weight in -irradiated rats   



Result and Discussion                                                 96 
 

4.10. Effect of ethanolic olive and ziziphus leaves extracts on iron and 

copper metabolism in γ-irradiated rats : 

Table (21) and fig (32) illustrated the mean value of total iron in 

serum of control, irradiated and treated-irradiated rats after 1 day, 1 week 

and 2 weeks post-irradiation. These data showed a significant (p<0.05) 

increase in total iron level in rats irradiated with 4 and 6 Gy and this increase 

was more pronounced after 1 day as compared with control rats. On the 

other hand, the treatment with both olive and ziziphus leaves extract 

modulated the total iron level gradually till 2 weeks after irradiation.  

     As shown in table (22) and fig. (33), the level of TIBC decreased 

significantly (p<0.05) in rats irradiated with 4 (108.28±1.49) and 6 Gy 

(120.3± 3), especially after 2 weeks as compared with corresponding control 

(169± 0.55). The pre-irradiated injected rats with both olive and zizphus 

leaves extract demonstrated a significant increase (p<0.05) at 1 and 2 weeks 

post-irradiation as compared with corresponding irradiated rats and this 

modulation was appeared more in rats received ziziphus extract pre-

irradiation with 4 Gy at 2 weeks to approximate the control value.       

    The obtained data clarified a significant (p<0.05) decrease in ferritin value 

in irradiated rats at all times interval. Wherease, the injection pre-irradiation 

with olive and ziziphus leave extract modulate the ferritin level gradually 

with time, especially the rats administered ziziphus extract and irradiated 

with 4 Gy (2.3± 0.12) to approximate the control value (2.75±0.20).    

     The present results showed that exposure to irradiation at a dose level of 

4 and 6 Gy caused significant (P<0.05) increase in transferrine content as 

compared with control and this increase was irradiation dose dependent. On 

the other wise, the treatment with selected extract pre-irradiation modulated 

the change in transferrine level and this enhancement increase with time, 

especially in the rats irradiated with 4 Gy. 

As a function of irradiation, the increase in Iron Ions (Fe
+
) 

concentration increased with irradiation dose increase to reach a maximum 

value after 2 weeks in rats received 6 Gy. Pretreatment with plants extract 

tended to alleviate irradiation damage effect and decrease the concentration 
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of Fe+ (6±0.35, 6.63± 0.18 ) significantly (p<0.05) to approach the control 

level (5.4±0.29) in rats irradiated with 4 Gy. 

Free radicals continually produced within the mitochondria of every 

cell during the process of energy production. Normal metabolism produces 

large numbers of the free radicals (hydroxyl radical, hydrogen peroxide, and 

superoxide) that are the same as those produced by radiation. 

Simultaneously, cells elaborate chemical compounds referred to as 

antioxidants combat the free radical reactions that produce structural damage 

to every tissue in the body. Under normal conditions there is a steady 

formation of pro-oxidants which participate in a chain reaction of electron-

stripping and free radical perpetuation, balanced by a similar rate of their 

consumption by antioxidants that minimize free radical damage by restoring 

balance to the free radical and stopping the free radical chain reaction 

(Halliwell and Gutteridge, 1999) 

Table (21): Effect of ethanolic olive and ziziphus leaves extracts on total 

iron (µg/dl) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 
Ethanolic Olive Leaves Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 97.80±0.73 213.60**±4.06 387.99**±1.94 263.40**±7.45 222.60**±4.45 206.80**±9.05 231.60**±2.66 

One week 101.88±2.75 199.40*±3.08 283.95**±5.41 169.80*±5.44 170.40*±10.23 168.80*±6.73 172.80±*4.12 

Two weeks 102.58±1.28 184.40*±3.37 164.08*±3.94 139.00±2.53 163.80*±1.85 126.80±9.86 149.60*±14.62 

LSD (0.05) = 15.05 

 

Table (22): Effect of ethanolic olive and ziziphus leaves extracts on 

TIBC (μg/dL) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 161.78±1.84 160.44±2.43 134.20±0.97 165.78±1.49 179.18±1.58 169.50±4.87 177.20±1.59 

One week 165.60±2.20 148.60*±1.21 139.00*±1.38 154.60±0.68 170.60±1.21 154.60±1.86 170.60±1.29 

Two weeks 169.00±0.55 108.28*±1.49 120.30*±4.25 174.80±1.96 199.20*±1.69 161.60±0.98 185.80±2.56 

LSD (0.05) = 5.55 
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Table (23): Effect of ethanolic olive and ziziphus leaves extracts on 

ferritin (μg/L) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 1.95±0.32 1.05*±0.09 0.62**±0.17 1.00*±0.29 1.20±0.35 1.23±0.09 1.15*±0.38 

One week 2.50±0.23 1.05*±0.20 0.65*±0.03 2.20±0.98 1.45*±0.03 1.35*±0.09 1.20*±0.25 

Two weeks 2.75±0.20 1.05±0.49 0.63**±0.07 2.30±0.12 1.40*±0.46 1.50*±0.06 1.30*±0.40 

LSD (0.05) = 0.69 

 

Table (24): Effect of ethanolic olive and ziziphus leaves extracts on iron 

ions in (ppm) -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 5.60±0.52 8.40*±0.87 10.40*±0.10 7.23±0.54 10.50*±2.08 5.70±0.35 6.00±0.17 

One week 5.00±0.46 9.67*±0.20 8.63*±2.12 8.40*±0.87 9.67*±0.20 6.30±0.17 6.20±0.26 

Two weeks 5.40±0.29 9.75*±0.40 11.40**±0.52 6.00±0.35 9.15*±0.26 6.63±0.18 7.67*±0.43 

LSD (0.05) = 1.55 

 

Table (25): Effect of ethanolic olive and ziziphus leaves extracts on 

transferrine (μg/ml) in -irradiated rats: 
Treat 

Period 
Control 

-Irradiated Ethanolic Ziziphus Leaves Extract Ethanolic Olive Leaves Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 99.45±0.32 132.10*±10.97 176.65±3.20 202.20**±10.91 212.80**±13.80 126.10±13.16 186.65*±3.20 

One week 100.33±0.88 168.35*±0.95 141.58*±14.09 153.35*±8.98 141.70*±8.03 170.55*±33.05 159.45*±6.73 

Two weeks 100.67±0.88 203.30**±0.64 150.00*±9.01 174.45*±17.98 193.30**±6.41 196.65**±1.30 168.85*±2.57 

LSD (0.05) = 21.35 
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Fig. (32): Effect of ethanolic olive and ziziphus leaves extracts on total iron in -irradiated rats 
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Fig. (33): Effect of ethanolic olive and ziziphus leaves extracts on TIBC in -irradiated rats 
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Fig. (34): Effect of ethanolic olive and ziziphus leaves extracts on ferritin in -irradiated rats 
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Fig. (35): Effect of ethanolic olive and ziziphus leaves extracts on iron ions in -irradiated rats 
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Fig. (36): Effect of ethanolic olive and ziziphus leaves extracts on transferrin in -irradiated rats 
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As a function of irradiation, the increase in Copper Ions (Cu
+
) 

concentration increased with irradiation dose increase to reach a maximum 

value after 2 weeks in rats received 6 Gy. Pretreatment with plants extract 

tended to alleviate irradiation damage effect and decrease the concentration 

of Cu+ (1.11±0.18, 1.1±0.06 ) significantly (p<0.05) to approach the control 

level (0.77±0.09) in rats irradiated with 4 Gy. 

     The present results showed that exposure to irradiation at a dose level of 

4 and 6 Gy caused significant (P<0.05) increase in ceruloplasmin content as 

compared with control and this increase was irradiation dose dependent. On 

the other wise, the treatment with selected extracts pre-irradiation modulated 

the change in ceruloplasmin level and this enhancement increase with time, 

especially in the rats irradiated with 4 Gy. 

Table (26): Effect of ethanolic olive and ziziphus leaves extracts on 

copper ions (ppm) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 0.80±0.06 1.96±0.67 1.11±0.24 1.20±0.07 1.91±0.70 1.05±0.11 2.06±0.61 

One week 0.87±0.03 0.19±0.05 0.80±0.06 0.68±0.05 0.99±0.17 0.9±0.06 1.06±0.23 

Two 

weeks 
0.77±0.09 0.92±0.07 1.87±0.76 1.11±0.18 1.94±0.80 1.1±0.06 2.62±0.07 

LSD (0.05) = 0.70 

 

Table (27): Effect of ethanolic olive and ziziphus leaves extracts on 

ceruloplasmin (μg/ml) in -irradiated rats: 

Treat 

Period 
Control 

-Irradiated 
Ethanolic Ziziphus Leaves 

Extract 

Ethanolic Olive Leaves 

Extract 

4 Gy 6 Gy 4 Gy 6 Gy 4 Gy 6 Gy 

One day 4.75±0.14 10.10*±1.15 12.08**±0.87 11.45**±0.84 12.25**±1.01 8.65*±0.20 9.30*±0.29 

One week 5.13±0.19 10.60*±0.23 13.07**±0.19 10.35*±0.09 11.65*±0.14 12.18**±0.53 13.90**±0.35 

Two weeks 5.57±0.30 7.95±0.49 11.45*±0.95 12.05**±1.30 13.08*8±0.02 9.93*±0.41 7.95±0.49 

LSD (0.05) = 1.20 
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Fig. (37): Effect of ethanolic olive and ziziphus leaves extracts on transferrin in -irradiated rats 
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Fig. (38): Effect of ethanolic olive and ziziphus leaves extracts on transferrin in -irradiated rats 
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Activation of oxygen may occur by two different mechanisms: 

absorption of sufficient enery to reverse the spin on one of the unpaired 

electron, or reduction of oxygen to form superoxide (O2
•
) ‾, hydrogen 

peroxide (H2O2), hydroxyl radical (OH
•
) and finally water. Ionizing radiation 

participates in both mechanisms. In the presence of a transition cation such 

as iron or copper, superoxide anion can give rise to the highly reactive 

hydroxyl radical spieces by the Haber-Weiss (3) reaction by summing the 

two Fenton reactions (1 and 2) together (Thomas, 1999 and Lum and 

Roebuck, 2001): 

                    Fe
3+

 + (O2
•
) ‾                      Fe

2+
 + O2                      (1) 

                    Fe
2+

 + H2O2                        Fe
3+

 + HO
‾
 + OH

•
        (2) 

                    (O2
•
) ‾ + H2O2                     O2 + HO

‾
 + OH

•
          (3) 

Ionizing radiation activate oxygen leading to superoxide anion 

formation, the latter in the presence of a transition cation such as iron or 

copper can give rise to the highly reactive hydroxyl radical species by the 

Fenton and Haber-Weiss reaction, which in turn participate in free radical 

chain reaction (Chan et al., 1999). Consequently, this result was expected in 

view of the fact that radiation activate oxygen which participating in the 

radical chain reaction leading to more formation of Fe
3+

 and Cu
2+

 cations in 

rats. The present data are consistent with those of Sharygin et al. (2003). 

Transferrin is the primary iron transport protein; one mole of 

transferrin can bind two moles of iron at two high affinity-binding sites for 

ferric ions (Yamanishi et al., 2003). It seems reasonable to have a negative 

correlation between transferrin and ferritin; the first is an iron transport 

protein and the last play important role in iron metabolism, storage and 

detoxification (Torti and Torti, 2002 and Yamanishi et al., 2003). Under 

normal conditions, the two iron binding proteins are paradoxical in living 

cells i.e. the need for one decreases the amount of the other. Ionizing 

radiation and its injury to living cells is, greatly, due to oxidative stress. 

Radiation, when interacting with living cells, it causes a variety of changes 

depending on exposed and absorbed dose, duration of exposure and interval 

after exposure, and susceptibility of tissues to ionizing radiation 
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(Karbowink and Reiter, 2000). However, iron also play a role by donating 

electrons for the generation of the superoxide radical, and cab participate in 

the generation of hydroxyl radicals via the Fenton and Haber-Weiss 

reactions (Torti and Torti, 2002). The response of cells to oxidative stress 

is very complex. The antioxidant defense system is composed of several 

components; metal chelators represent the first line of the antioxidant 

defense since these compounds are able to prevent free radical formation by 

inhibiting metal catalyzed reactions. Transferrin and ferritin belong to this 

category and both aimed to control iron level and chelate Fe
3+

 ions.  

The present study agreed with the work of Sharygin et al., (2003) 

who also indicated that there is an increase in transferrin synthesis after 

irradiation; they referred the increase of Fe
+
 - transferrin pool in blood to the 

increase of Fe
+ 

ribonucleotide reductase activity in blood forming organs. 

As mentioned earlier ferritin play important roles in iron metabolism, 

storage and detoxification (Yamanishi et al., 2003). Cairo et al., (1995) 

studied the relation between ferritin synthesis and oxidative stress in the 

liver of rats. They suggested that oxidative stress caused in rat liver cascade 

of events. At first, there is ferritin degradation and increase in the 

intracellular free iron levels. This expansion of the iron pool induces ferritin 

gene transcription and allows translation of  pre-existing ferritin in RNA 

molecules to proceed; as a result ferritin synthesis increases up to 6 folds 

that allows reconstitution of ferritin content in the attempt to limit iron 

bioavailability. 

 In the present study, there is non-significant increae in the Fe
+
 and 

Cu
+
 ions in relatively old age; this was accompanied with an increase in the 

antioxidant capacity of transferrin and glutathione peroxidase activity. These 

metal cations implicate in the free radical chain reactions leading to 

formation of hydroxyl radical (OH
•
) (Halliwell and Gutteridge, 1999; 

Inoue et al., 2000 and Lum and Roebuck, 2001). 
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5. Summary and Conclusion 

 

This study aims to evaluate the possible protective effect of some 

natural antioxidants ( ethanolic extracts of ziziphus and olive leaves) against 

γ-radiation. Which produce changes in certain biochemical and 

Hematological parameters.  

 

To achieve this aim the following procedures were followed: 

 

1- Determination of total extract and total phenolic compound of the 

ethanolic extracts of of ziziphus and olive leaves. 

 

2- Identification of some active ingredients in the ethanolic extracts of 

ziziphus and olive leaves using GC-MS. 

 

3- Experiments were done using 105 male albino rats weighting 120 - 150g. 

All rats were fed on normal diet for two weeks, then rats were divided 

randomly into 7 groups each group composed of 15 rats. 

 

Blood samples were collected from rats after 1, 7, 14 days. Blood 

samples were divided into two parts. The first part was used for studying the 

hematological parameters. The second part was used for the determination of 

biochemical parameters. All these studies were done for all groups. 

 

The obtained results indicated that: 

 

The ethanolic extracts of ziziphus and olive leaves represents as 

13.24%,  13.60% respectively of the weight of dry leaves and the total 

phenolic content was 0.33%, 0.66% respectively. Results showed that 

ethanolic extracts of ziziphus and olive leaves contains some important 

phenolic compounds include (Catechin, Chlorogenic, Zizyphine F, Luteolin 

and Succinylsulfathiazol), (Caffeic acid, Quercetin, Rutin, Diosmetine, 

Luteolin-7-glucoside and Oleuropein) respectively. All these compounds are 

effective as antioxidant 
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1-Effect of different treatment on Liver function (ALT, AST, ALP) in 

rats:  

γ-Irradiaton caused a significant increase in ALT, AST and ALP and 

reached its maximum amounts at 6 Gy. Administration of ethanolic extracts 

of ziziphus and olive leaves to normal rats exhibited a significant decrease in 

ALT, AST, ALP after 1, 7 and 14 days as compared with control negative 

group. 

 

2- Effect on Total protein and albumin: 

 A depressive effect of radiation was noticed on all levels of total 

protein, and albumin. Ethanolic extracts of olive and ziziphus leaves 

enhanced the accumulation of protein fraction. 

  

3- Effect of different treatment on kidney function: 

γ-irradiation caused a significant increase in urea and creatinine after               

2 weeks as compared with other groups. Administration of ethanolic extracts 

of olive and ziziphus leaves to normal rats exhibited a significant decrease in 

urea and creatinine after 2 weeks as compared with control negative group.  

 

4- Effect of different treatment on antioxidant markers:    

γ-irradiation caused a significant increase in serum Malondialdehyde 

after 2 week as compared with other groups while, a significant decreased 

Plasma Reduced Glutathione. Administration of ethanolic extracts of olive 

and ziziphus leaves to normal rats exhibited a significant decrease serum 

Malondialdehyde after 2 weeks as compared with control negative group 

while, a significant increase in Plasma Reduced Glutathione.  

 

5- Effect of different treatment on some hematological parameters: 

The results of hematological examination indicated that a depression in total 

RBCs, including hemoglobin content of the blood in comparison with 

control group. While, giving ethanolic extracts of olive and ziziphus leaves 

to rats have improved in hematological parameters of blood such as RBCs, 

Hb, MCV, HCT, WBCs and PLT. 
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6- Effect of different treatments on Iron and Copper metabolism: 

The data showed a significant (p<0.05) increase in total iron level, 

transferrin content and Iron Ions (Fe
+
) in rats irradiated with 4 and 6 Gy and 

this increase was more pronounced after 1 day as compared with control 

rats. On the other hand, the treatment with both olive and ziziphus leaves 

extract modulated the total iron level gradually till 2 weeks after irradiation.  

 

The level of TIBC and ferritin decreased significantly (p<0.05) in rats 

irradiated with 4 (108.28±1.49), (1.05 ± 0.49) and 6 Gy (120.30 ± 0.30), 

(0.63 ± 0.07) respectively, especially after 2 weeks as compared with 

corresponding control (169.00 ± 0.55) and (2.75 ± 0.20). The pre-irradiated 

injected rats with both olive and zizphus leaves extract demonstrated a 

significant increase (p<0.05) at 1 and 2 weeks post-irradiation as compared 

with corresponding irradiated rats and this modulation was appeared more in 

rats received ziziphus extract pre-irradiation with 4 Gy at 2 weeks to 

approximate the control value. 

 

As a function of irradiation, the increase in Copper Ions (Cu
+
) and 

ceruloplasmin concentrations increased with irradiation dose increase to 

reach a maximum value after 2 weeks in rats received 6 Gy. Pretreatment 

with plants extract tended to alleviate irradiation damage effect and 

significantly (p<0.05) decrease the concentration of Cu
+
 and ceruloplasmin 

(1.11 ± 0.18), (1.1 ± 0.06) and (12.05 ± 1.3), (9.93 ± 0.41) respectively to 

approach the control level (0.77 ± 0.09) and (5.57 ± 0.30) in rats irradiated 

with 4 Gy. 

 

7- Effect of different treatments on body weight: 

γ-irradiation caused a highly significant decrease in body weight after 2 

weeks as compared with control group. Administration of ethanolic extracts 

of olive and ziziphus leaves to normal rats exhibited a decrease in body 

weight after 2 weeks as compared with control group. 
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Conclusion 

 

In conclusion, pretreatment of rats with ethanolic extracts of olive and 

ziziphus leaves (200 mg/kg body wt) for 2 weeks protected against gamma 

irradiation induced biochemical alterations by decreasing the levels of ROS. 

Also, pre-treatment with ethanolic extracts of olive and ziziphus leaves for 2 

weeks reduced radiation-induced hematological damage. The protection 

afforded within the hematological indices in the present study may prove to 

be beneficial for the clinical use of medicinal plants as radioprotectors. 

 

From the above mentioned results we recommend the use of natural 

antioxidants e.g. ethanolic extracts of olive and ziziphus leaves separately or 

in combinations in order to act as radioprotectors to avoid the different 

hazards which can happen due to the presence of free radicals resulting post 

gamma irradiation.  
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 1                                        الملخص العربي
 

 الملخـص العربي

  مقدمة:
أكدت العديد من الدراسات العلمية على وجود عالقة وطيدة بين ارتفاع نسبة التلوث         

االشعاعي  وزيادة نسبة الشقوق الحرة التي تعتبر من أهم المشاكل التي تواجه التقدم في العمر حيث 
يين ، ارتفاع ضغط الدم ، أنها تؤدي الى حدوث كثير من األعراض المرضية مثل تصلب الشرا

مرض السكر، أمراض القلب والسرطان . كما تلعب  مضادات األكسدة دورا فعاال في التخلص من 
هذه  المشتقات سواء عن طريق اإلمساك بها مباشرة أو زيادة نشاط األنزيمات مثل الجلوتاثيون أس 

و لذلك فقد اتجهت هذه     .ترانس فيريز و الكتاليز . ومن ثم حماية الجسم من هذه األمراض
الدراسة إلى محاولة االستفادة من بعض المخلفات النباتية ) أوراق الزيتون و أوراق السدر( من حيث 
التقييم الحيوي لبعض ما بها من المركبات الطبيعية وتحديد فاعليتها كمضادات أكسدة من خالل 

 ران التجارب. تأثيرها على العديد من القياسات والوظائف الحيوية  في فئ
  خطة البحث:

 -و لتحقيق هدف الدراسة تم :
تقدير محتوى المستخلص االيثانولى ألوراق السدر و أوراق الزيتون من الفينوالت الكلية وكذلك  -أوال 

 من مضادات األكسدة .
التعرف على بعض المكونات الهامة في المستخلص االيثانولى ألوراق السدر و أوراق  -ثانيا 

 . GC - MSن بواسطة إل الزيتو 
مجم/كجم من 022المستخلص االيثانولى ألوراق السدر و أوراق الزيتون بتركيز  اختبار تأثير -ثالثا 

 جراي   6و   4وزن الجسم على الوظائف الحيوية في فئران التجارب المعاملة بالتشعيع بجرعة  
 

جم وقد تم الحصول عليها   512-502ذكور الفئران والتي تزن   521استخدم في هذا البحث عدد 
والتي وضعت تحت جيزة  –دقى  –لمركز القومي للبحوث من مزرعة حيوانات التجارب التابعة ل

هيئة الطاقة الذرية  لمدة أسبوعين قبل بداية  -مركز المعامل الحارة ب ببيت الحيوان الرعاية الصحية 
الي اسبوعين العطاء المستخلصات للفئران  اسابيع مقسمه 4و قد استمرت هذه التجربة لمدة  ةالتجرب
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                      بعد  جراي ثم تم اخذ عينات الدم 6و  4بجرعات  ثم التشعيع باشعة جاما بالفم يوميا
 . لجميع المجموعات (يوم 54، 7، 5)

سات دراالو تم تقسيم عينات الدم إلى جزئيين : جزء خاص بالدراسات البيوكيميائية و األخر خاص ب
 . و قد تمت تلك الدراسة على جميع المجموعات . الهيماتولوجية

 
 * الدراسات البيوكيمائية :

و تم فيها  قياس بعض إنزيمات الكبد مثل اإلنزيمات الناقلة لمجموعة اآلمين      وظائف الكبد: -5
                                           )اسبارتيت ترانس امينيز و اآلالنين ترانس امينيز و االلكالين فوسفاتيز(        

 و تم فيها  قياس اليوريا و الكرياتينين. وظائف الكلى: -0
تم تقدير قياسات مدلوالت األكسدة مثل انزيم جلوتاثيون المختزل و كذا  مدلوالت األكسدة: -3

 المالون داي الدهيد . 
نسبة الحديد الكلي و الحديد  :مالحديد و النحاس في الد أيضبعض القياسات الخاصة ب -4

 المرتبط و ايونات النحاس و ايونات الحديد و الفرتين و الترانس فرين و السيرولوبالسمين
 

 * دراسة التغير في بعض القياسات الخاصة بالدم )الهيماتولوجية( :
ضاء و النسبة و تم فيها قياس محتوى الهيموجلوبين و عدد خاليا الدم الحمراء و عدد خاليا الدم البي

 المئوية للهيماتوكريت و الصفائح الدموية و متوسط حجم الدم في الخلية.
 

 -وفيما يلي أهم النتائج المتحصل عليها:

 نسبة االستخالص و الفينوالت الكلية: -اوال

٪ 53.04و الزيتددون( هددي كمددا يلددي  سدددرااليثددانولى فددي كددال مددن)أوراق المسددتخلص ال ةنسددب وجددد أن
٪ ،  2.33ى االوراق علدددى التدددوالي  كمدددا أن نسدددبه الفيندددوالت الكليدددة هدددي كدددداالت نمدددن وز  53.62٪،

االوراق على التوالي . كما أوضدحت النتدائأ أن مسدتخلص االيثدانول فدي كدال مدن  ٪  من وزن 2.66
و حمددض الكلورجينددك الكاتشددين و و الزيتددون( يحتددوى علددى مركبددات فينوليددة هامددة مثل) سدددر)أوراق ال

و الكويرسددددتين و الددددروتين و  ( ، )حمددددض الكافيددددكااللسددددكينيل سلفاسدددديازول ليتددددونين،الالزيددددزيفين اف و 
علدددى التدددوالي.  و هدددذه المركبدددات تعتبدددر  جلوكوسددديدواالولياروبين( – 7-الدددداي اوسدددمتين و الليتدددولين 

 مضادات أكسدة قوية .
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  -كيميائية الحيوية:بيو القياسات ال -ثانيا
 وظائف الكبد  -1

 اإلنزيمات الناقلة لمجموعة األمين  -ا     
و  حدوث ارتفاع في نشاط كل من انزيمى اسبارتيت ترانس امينيز و اآلالنين ترانس امينيز

ي اشعة جاما مما راج  6أو  4كنتيجة مباشرة لتأثير التشعيع  بجرعات  االلكالين فوسفاتيز
 يدل على حدوث تأثيرات سلبية على أنسجة الكبد. 

نتيجة لمعاملة الفئران  اتاإلنزيمهذه ابي في خفض نشاط كل من جحدوث تأثير اي
 أوراق الزيتون ( قبل التعرض للتشعيع.  وبالمستخلص االيثانولى في كال من)أوراق السدر 

 البروتين الكلى ، االلبيومين -ب    
 لفئران سيرم الدم ا االلبيومين وتوى البروتين الكلى حدوث انخفاض معنوي في محلوحظ          

 أوراق و  من)أوراق السدر كالالمعاملة بالتشعيع. وقد ادت المعاملة بالمستخلص االيثانولى ب         
 الضار  إلى الحد من التأثير ي من اشعة جاماراج  6أو  4الزيتون( بعد التعرض بجرعات          
 .       للتشعيع         

 وظائف الكلى  -2
مما يدل على  كنتيجة مباشرة لتأثير التشعيع .اليوريا و الكرياتينيني كال من حدوث ارتفاع ف    

 في أنسجة الكلى.  خلل وظيفيحدوث 
أوراق  وحدوث تأثير ايجابي نتيجة لمعاملة الفئران بالمستخلص االيثانولى في كال من)أوراق السدر 

ز انخفاض تركي ي اشعة جاما حيث أدى إلىراج 6أو  4الزيتون ( قبل التعرض للتشعيع بجرعات 
 . كال من اليوريا و الكرياتينين

  مدلوالت األكسدة:  -3
لوحظ زيادة معنوية في تركيز المالون داي الدهيد و انخفاض معنوي في تركيز إنزيم جلوتاثيون       

 ي اشعة جاما.راج 6أو  4نتيجة معاملة الفئران للتشعيع بجرعات  المختزل
ة لمعاملة الفئران بالمستخلص االيثانولى في كال من)أوراق السدر حدوث تأثير ايجابي نتيجو لوحظ  
ي اشعة جاما حيث أدى إلى انخفاض راج 6أو  4أوراق الزيتون( قبل التعرض للتشعيع بجرعات  و

 .المختزل ز إنزيم جلوتاثيونتركيز المالون داي الدهيد و ارتفاع معنوي في تركي
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 و النحاس في الدم:بعض القياسات الخاصة بأيض الحديد  -4
في مستوي  (P<0.05)من النتائأ التي تم الحصول عليها لوحظ زيادة معنوية عند مستوي     

جراي و  6او  4الحديد الكلي ، تركيز ايونات الحديد و الترانسفرين في الحيوانات المشععة بجرعات 
لضابطة. وعند المعاملة الزيادة ظهرت بوضوح بعد يوم واحد من التشعيع مقارنة بالمجموعة اهذه 

مستويات القياسات السابقة بالمستخلص الكحولي )ألوراق السدر و أوراق الزيتون( ادي الي تحسن 
 .قرب اسبوعين من التشعيع

لوحظ زيادة معنوية في تركيز ايون النحاس و كذلك في السيرولوبالسمين و ذلك بالتشعيع بأشعة 
لك الزيادة تصل الي اقصي حد لها بعد اسبوعين من جراي ولوحظ بان ت 6،  4جاما عند جرعات 

 معنوي في مستوي القياسات السابقة.التشعيع عند المعاملة بالمستخلص النباتي ادي الي انخفاض 
 التأثير على بعض القياسات الهيماتولوجية:  -5

 من ي إلى حدوث انخفاضا تدريجيا في عدد كالار ج 6أو  4بجرعات ااشعة جامب شعيعأدى الت    
متوسط حجم التركيز كرات الدم الحمراء وكرات الدم البيضاء ونسبة الهيموجلوبين و الهيماتوكريت  و 

أوراق  و. وأدت إضافة المستخلص االيثانولى لكال من)أوراق السدر في الخلية و الصفائح الدموية
ر ايجابي على ي إلى حدوث تأثيار ج 6أو  4اشعة جاما بجرعات بالتعرض للتشعيع  الزيتون ( قبل

 تلك القياسات وعودتها إلى  قرب مستواها الطبيعي.

 التأثير علي وزن الجسم: -6
جراي الي حدوث انخفاض معنوي في وزن  6أو  4أدى التشعيع باشعة جاما بجرعات     

الفئران.وأدت إضافة المستخلص االيثانولى لكال من )أوراق السدر و أوراق الزيتون( قبل التعرض 
 ايجابي غير ملحوظ مقارنة بالمجموعة الضابطة.جراي حدوث تأثير  6و  4باشعة جاما  للتشعيع



 
دراسات هيماتولوجية وبيوكيميائية علي تأثير حقن بعض  

 مضادات األكسدة الطبيعية قبل التشعيع في الفئران
 

 

 
 

 

 رسالة مقدمة من

 

 صالح السيد صالح عاشور
 

 (7991) المعهد العالي للتعاون الزراعي -تعاونيه زراعية  علومبكالوريوس 
 (3002عة جامعة بنها )كلية الزرا  -) كيمياء زراعية(  دراسات تكميلية

 زراعية(  حيوية )كيمياء ماجستير العلوم الزراعية

 (6002) كلية الزراعة جامعة بنها

 
 

 في العلوم الزراعية الفلسفة دكتوراهللحصول علي درجه 
 (حيوية )كيمياء

 
 

 الي
 
 

 الحيويةقسم الكيمياء 
 كلية الزراعة
 جامعة بنها
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يميائية علي تأثير حقن بعض  دراسات هيماتولوجية وبيوك
 مضادات األكسدة الطبيعية قبل التشعيع في الفئران

 

 

 رسالة مقدمة من

 

 صالح السيد صالح عاشور
 

 (7991المعهد العالي للتعاون الزراعي ) -بكالوريوس علوم تعاونيه زراعية 
 (3002كلية الزراعة جامعة بنها )  -) كيمياء زراعية(  دراسات تكميلية

 زراعية(  حيوية )كيمياء العلوم الزراعية ماجستير

 (6002) كلية الزراعة جامعة بنها

 
 

 في العلوم الزراعية دكتوراه الفلسفةللحصول علي درجه 
 )كيمياء حيوية(

 
 

 -لجنة األشراف العلمي :
 

 ························                               ا.د/ ابراهيم محمد عبد العليم

 وكيل الكلية لشئون خدمة المجتمع و تنمية البيئة         و لكيمياء الحيوية ااستاذ 
 جامعة بنها –كلية الزراعة 

 

 ·························                   ا.د/ عبد النبي السيد عبد الرازق الديب

 جامعة بنها –كلية الزراعة  – الكيمياء الحيوية الزراعية استاذ
 

 ·························                                        يد حافظا.د/ نبيل الس

هيئة الطاقة  –مركز المعامل الحارة  –استاذ بقسم الوقاية و االمان االشعاعي 
 الذرية
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دراسات هيماتولوجية وبيوكيميائية علي تأثير حقن بعض  
 مضادات األكسدة الطبيعية قبل التشعيع في الفئران

 

 رسالة مقدمة من

 

 صالح السيد صالح عاشور
 

 (7991المعهد العالي للتعاون الزراعي ) -بكالوريوس علوم تعاونيه زراعية 
 (3002معة بنها )كلية الزراعة جا  -) كيمياء زراعية(  دراسات تكميلية

 زراعية(  حيوية )كيمياء ماجستير العلوم الزراعية

 (6002) كلية الزراعة جامعة بنها

 
 

 في العلوم الزراعيةالفلسفة  دكتوراهللحصول علي درجه 
 )كيمياء حيوية(

 
 وقد تمت مناقشة الرسالة والموافقة عليها

 
 اللجنـــــــة

 ·····················                             أ.د/عصام احمد عبد المطلب الملط
 كلية الزراعة جامعة المنيا – الحيويةاستاذ الكيمياء 

 
 ·····················                              أ.د/ أحمد علي أحمد عبد الرحمن

 كلية الزراعة جامعة بنها -الحيوية الزراعية  الكيمياءو رئيس قسم استاذ 

 
 ·····················                                   م محمد عبد العليما.د/ ابراهي

استاذ الكيمياء الحيوية و وكيل الكلية لشئون خدمة المجتمع و تنمية البيئة          
 جامعة بنها –كلية الزراعة 

 

 ····················                                             ا.د/ نبيل السيد حافظ

هيئة الطاقة  –مركز المعامل الحارة  –استاذ بقسم الوقاية و االمان االشعاعي 
 الذرية
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