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Abstract 

Zeinab A. Ahmed 

B.Sc. Fac. Sci. Ain Shams Univ., 2003. 

The potential role of L-carnitine against cardio and 

haematotoxicity of gamma radiation in male albino rats. 

Key words: cardiotoxicity, haematotoxicity, total antioxidant capacity, 

oxidative stress, L-carnitine.  

The current study was designed to examine the beneficial effect of pre 

or post-irradiation of oral intake of L-carnitine (300 mg/kg of B. Wt.) in 

preventing the cardiotoxicity, haematotoxicity, oxidative stress, disturbed 

lipid profile and hypoglycemia caused by exposure to a single dose of 6Gy 

gamma radiation in male albino rats. The rats were arranged equally into 5 

groups (10 rats in each group): control, L-carnitine, irradiated, irradiated 

group treated with L-carnitine and irradiated group pretreated with L-

carnitine. After 21 days of irradiation CK, CK-MB, AST, LDH, troponin-I, 

total antioxidant, MDA, cholesterol, triglyceride, HDL-c, LDL-c and glucose 

were evaluated from serum and blood elements were assumed from blood in 

addition to histological examination of the heart. 

 Whole body γ-irradiation led to a significant elevation in the levels of 

cardiac enzymes (CK, CK-MB, AST and troponin I), MDA, cholesterol, TG, 

LDL-c and reticulocytic count and a significant decrease in serum level of 

LDH enzyme, HDL-c, glucose and blood element (WBCs, platelets, RBCs, 

Hb and Hct) as compared to their corresponding normal control group with 

remarkable changes in the heart histology. 

 Administration of L-carnitine to rats before and after γ-irradiation led 

to improvement of the studied parameters that were altered due to radiation 

exposure. The cardiac enzymes, MDA, cholesterol, TG, LDL-c showed more 

significant decrease in the irradiated group treated with L-carnitine compared 

to the pre-irradiated one while, Hb, WBCs and platelets experienced 

significant increase in the second group compared to the first leading to the 

suggestion that combination of pre and post intake of L-carnitine in irradiated 

rats is recommended to protect radio-resistant and radio sensitive organs as 

well.  
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Introduction 

Radiotherapy is frequently used as a part of cancer 

treatment to achieve tumor control. Over the last half century, 

radiation therapy (RT) has evolved to become one of the 

cornerstones of treatment for various types of cancers. It is 

estimated that more than 50% of patients with cancer are treated 

with radiotherapy (Yusuf et al., 2011). 

Although radiotherapy treatment has been widely used as an 

effective tool to kill tumor cells, it might produce harmful effects 

to surrounding healthy tissues (Sezen et al., 2008 and Ostrau et 

al., 2009). It is well known that ionizing radiations induce 

oxidative stress on target tissues, mainly through the generation of 

reactive oxygen species (ROS) resulting in imbalance of the pro-

oxidant antioxidant equilibrium in the cells. It also attacks diverse 

cellular macromolecules such as DNA, lipids and proteins, 

eventually inducing cell death (Boerma and Hauer- Jensen, 

2011). 

The heart is a vital organ and generates intense oxidative 

imbalances because of its intense activity. Moreover, the heart 

presents a less potent antioxidant system when compared to other 

body tissues (de Freitas et al., 2013).  

During radiotherapy (RT) of mediastinal tumours 

(lymphomas, breast cancer, and lung cancer), frequently a part of 

the heart is included in the treatment field and may receive 

significant doses of ionizing radiation (Hilbers et al., 2012). 

Clinical reports indicated that a considerable number of patients 

who receive this therapy develop cardiovascular complications. 


