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abstract 

background: Methotrexate (MTX) is an anti-metabolite drug that is 

extensively used in chemotherapy and as an immunosuppressant in the 

treatment of auto-immune illnesses, and is the most commonly 

recommended and prescribed conventional disease-modifying 

antirheumatic drug (DMARD) for the treatment of rheumatoid arthritis. 

Although, MTX has this broad clinical uses but unfortunately may cause 

many side effects such as hepatic, renal, and lung damage. L-carnitine (LC) 

is a potent antioxidant free radical scavenger and may protect tissues from 

oxidative damage exerted by methotrexate on these organs. This study 

aimed at evaluating the protective role of L-carnitine against methotrexate 

side effects on the liver and kidney and comparing this effect with the 

standard drug such as N-acetyl cysteine.  

 method: To do so, a total number of 48 male albino rats were divided into 

six groups (8 rats/each): Control group given normal saline only; 

methotrexate group given MTX 20 mg/kg/day; L-carnitine group given LC 

500 mg/kg/day; L-carnitine with methotrexate group given LC 500 mg/ 

kg/day +MTX 20 mg/kg/day; N-acetyl cysteine group given NAC 250 

mg/kg/day and N-acetyl cysteine with methotrexate group given NAC 250 

mg/kg/day +MTX 20 mg/kg/day. After completing the study (16 days), the 

serum is extracted from rats and the biochemical markers such as total 

antioxidant capacity (TAC), malondialdehyde (MDA) and pro-

inflammatory markers as tumor necrosis factor-alpha (TNF-  were 

detected, in addition to assess renal function (urea and creatinine) with 

hepatic enzyme measurement such as AST & ALT alongside liver and 

kidney histological study.  

results: The results of the present study showed that MTX administration 

significantly increased MDA, TNF- urea, creatinine, ALT, and AST but 
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significantly decreased TAC level. The addition of L-carnitine and NAC to 

the treatment caused a significant reduction in the MDA, TNF- urea, 

creatinine, ALT, and AST markers besides a significant increase in the 

serum levels of TAC and there are no significant differences between L-

carnitine and NAC groups regarding the effect on these parameters. In 

addition, the protective effect of L-carnitine on the renal and hepatic tissues 

was confirmed by histopathological improvement.  

Conclusion: The results of the current study suggested that L-carnitine 

might be employed as a protective supplement against liver and kidney 

damage induced by methotrexate because of its ability to reduce lipid 

peroxidation, improve antioxidant defense status, and have anti-

inflammatory effects. These results are equivalent to NAC therapy which is 

a standard drug especially against drug-induced hepatotoxicity. 
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