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Abstract 

 
Ionizing radiation is known to generate reactive oxygen species. Borage 

leaves oil (Borage officinal L.) contain a high percentage of gamma-linolenic 

acid, which is reported to be used as a preventive treatment of a wide range of 

disorders. This study was conducted to investigate the efficacy of borage leaves 

oil (BLO) as compared with B-carotene against gamma -irradiation induced 

oxidative stress in rats.  

One hundred thirty two adult male albino rats of Sprague-Dawley strain 

were divided into ten groups, negative control(G1);animals exposed to single 

sublethal dose (6.5KGy) of gamma-radiation(G2);animals  received 200µg/Kg 

b.w/day BLO,(G3); (G4) legend as in (G3) for 7days then irradiated and six of 

them was sacrificed after the first day post irradiation and the remainder divided 

into two sub-group named (G5) and (G6);animals received 30mg/kg b.w /day β-

carotene,(G7) legend as in (G8) and following the same method of (G4) and 

divided into sub-group named (G9) and (G10). Six rats from each group were 

sacrificed after1, 7 and 15 days post irradiation. 

The results showed that, irradiation induced high significant decrease at 7
th
 

and 15
th
 day in body weight gain ( BWG) and feed intake( FI) as compared with 

corresponding non-irradiation group.  

Activities of SOD, GSH and GSH-Px were highly significantly decreased, 

while marked highly significant increase in MDA and lipid profiles parameters, 

except HDL-C which recorded very highly significant decrease due to 

irradiation, there was a great damage on liver tissues as shown by 

histopathological examination. 

 Supplementation with either BLO or B-carotene before or during 

treatment after irradiation exerted marked amelioration of irradiation induced 

disturbances in all the investigated parameters and histopathological changes 

treated. 

Therefore, BLO could have a beneficial role in modulating oxidative stress 

by improving the natural antioxidant mechanism. 

 
Key words: BLO, SOD, GSH, GSH-PX, MDA, Lipid profile, BWG, FI. 
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Introduction 

Damaging effects of ionizing radiation are brought by direct and 

indirect mechanisms, the direct action produces disruption of sensitive 

molecules in the cells, while the indirect effect results from its interaction 

with water molecules, which results in the production of highly reactive 

free radicals and their subsequent action on subcellular substrates that 

destroy the structure of cells (Manuchair Ebadi, 2003 and Devasagayam 

et al., 2004).  

Reactive oxygen species (ROS) in excess can damage cellular 

components and cause lesions in an organism. Activated oxygen, however, 

readily reacts with biomembrane polyunsaturated fatty acids to cause lipid 

peroxidation, which disturbs physiological functions of living cells 

(Sardesai, 1995). Cells possess an elaborate defense system to destroy 

these reactive species, which are the antioxidant defenses, the imbalance 

between reactive oxygen species and the antioxidant defense mechanism 

of the cell leading to an excessive production of oxygen metabolites, 

creates a condition frequently termed (oxidative stress) (Ho et al., 1998).  

Many radical scavengers, interestingly naturally occurring 

antioxidants carotenoids, have been found to be effective in inhibiting the 

oxidative damage. Carotenoids occur naturally in many foods and 

vegetables. They reported to be excellent antioxidants and inhibit some 

types of cancer (Nishino, 1998). Furthermore Funegrad et al. (1995) 

found that, supplementation with antioxidant vitamins can reduce the 

adverse effects of irradiation in rats. Moreover, Ammar, (2000) found 

that, administration of ß-carotene before irradiation exerted marked 

amelioration of the radiation hazards. 



 Introduction   

 2 

 Flavonoids are a group of naturally occurring compounds with 

interesting medical properties, such as antiviral, anti-inflammatory, 

antiallergic, antibacterial and antitumor activities (Krol et al., 2002). Plant 

phenolics can delay the onset of oxidation and decomposition of 

hydroperoxides in living tissues (Yanishlieva and Marinova, 1995). 

Borage (Borage Officinalis Linn) belongs to the family Boraginaceae, it 

has many active constitutes (Chevallier, 1996). Borage has been used 

from ancient times for culinary and medicinal purposes. Borage oil has 

been used for the treatment of a wide range of nutritional and clinical 

disorders, because it contain two to three times more -linolenic acids than 

evening primrose oil (Foster et al., 2010), it lowers blood pressure in 

spontaneously hypertensive rats (Engler and Engler, 1998) and exhibit 

anticarcinogenic activity (Munoz et al., 1998).  

Borage oil is one of great interest among medical and nutritional 

research groups due to its high content of -linolenic acid (GLA) (Wolff 

and Sebedio, 1994). Moreover, Pradeep et al. (2008) found that, dietary 

supplementation with borage (starflower) oil could be substituted for non-

steroidal anti-inflammatory drugs and has a beneficial effect on 

controlling pain. 
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Aim of the Work 

The objective of the present study was to evaluate the possible 

radio-protective effect of each of Borage leaves oil as antioxitant as 

compare to β-carotene against gamma-irradiation hazards in male albino 

rats. 


