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Abstract: 

Oxidative stress changes in serum constituents by methotrexate and the antagonistic effects of 

cinnamon and tomato extracts treatment for a period of 4 weeks were the aim of the present 

work. For this purpose, 60 adult male rats were used and divided into 6 equal groups namely 

G1 (control), G2 (MTX-treated, 1.25mg/0.05ml), G3 (MTX-cinnamon, 1.25 mg MTX and 

1ml cinnamon), G4 (MTX-tomato extract 1,25mg MTX and 0.5 ml tomato extract), G5 

(cinnamon-treated, 1ml) and G6 (tomato extract treated, 0.5 ml). At the end of 4 weeks, serum 

samples were used and analyzed biochemically. Methotrexate induced an elevation in the 

oxidative stress marker MDA and a decline in most other serum constituents. On the other 

hand, tomato extract and cinnamon administration with MTX decreased MDA and increased 

total antioxidant capacity level with improvement of other serum constituents which sustained 

within their normal ranges. This may be due to the short-term period of application (4 weeks) 

in this study. Histopathological changes in the liver supporting the changes in the serum 

parameters.  
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1- Introduction    

           Methotrexate is one of most successful drug in cancer chemotherapy 

(Takimoto and Ellegra, 1995).It was used at higher doses as a cancer therapy and 

since 1990 it is used at much lower doses to treat rheumatic diseases (Benedek, 

2010).Side effects of MTX high dose (MTX-HD) may be life threatening, however 

those of various doses of oral MTX are variable because of the interindividual 

variability of gastrointestinal absorption of this drug. Methotrexate also causes kidney 

damage, which is a frequent complication of high-dose therapy. It is manifested by 

elevated serum creatinine and decreased creatinine clearance. Although the 

biochemical mechanism is still debated, intravenous administration of leucovorin (a 

racemic mixture of isomers of folinic acid) at a scheduled time after the infusion of 

high dose MTX therapy was found to be beneficial to healthy cells, and protects them 

from the cytotoxic action of MTX. When used, MTX can cause a number of organ 

damage. Hepatotoxicity is a common complication of long term treatment with MTX 

(Olsen, 1991). Methotrexate is well known to cause serum aminotransferase 

elevations and long term therapy has been linked to development of fatty liver disease, 

fibrosis and even cirrhosis. 

              MTX causes oxidative tissue damage by increasing lipid peroxidation in the 

liver tissue and decreasing the level of antioxidant enzymes. Oxidative stress thus 

refers to the situation in which there is a significant imbalance between free radicals 

and the antioxidant defense system. The resulting harm is termed oxidative damage. 

Cells normally deal with mild oxidative stress by up regulating the synthesis of 

antioxidant defense mechanisms through changes in gene expression. However, at 

higher levels of oxidative stress, cell injury occurs when adaptation is not adequate for 

the elimination of oxidation products. This leads to oxidative damage to all types of 

biomolecules including DNA, proteins and lipids that have been associated with many 

diseases. The target of oxidative damage varies depending on the characteristics of the 

cell and the type and degree of stress imposed. According to Halliwell, (2007), 

―antioxidant is any substances that delays, prevents, or remove oxidative damage to a 

target molecule‖.  
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               Four very important antioxidant enzymes are superoxide dismutase (SOD), 

glutathione peroxidase (GPx), glutathione reductase (GR), and catalase and various 

other low molecular weight antioxidant molecules such as glutathione. It is thought 

that the detrimental effects of MTX are partly due to its direct toxic action by 

increasing ROS production. It has further been reported that MTX administration 

induces oxidative stress and significantly reduces antioxidant enzymes such as 

superoxide dismutase, catalase and glutathione peroxidase in liver, intestinal mucosa 

and spinal cord tissues of rats (Uzar et al., 2006). 

               Recently, tomato extract has received particular attention as a result of 

studies indicating that it has highly efficient antioxidant and free radical scavenging 

capacity (Atessahin et al., 2006a; Atessahin et al., 2006b).Cellular and molecular 

studies have shown tomato extract to be one of the most potent antioxidants and has 

been suggested to prevent carcinogenesis and atherogenesis by protecting critical 

biomolecules such as DNA, proteins, lipids and low density lipoproteins (LDLs) 

(Pool-Zobel et al., 1997; Rao and Agarwal, 1998).The antioxidant properties of 

tomato extract constitute the major focus of research with regards to its biological 

effects. Dietary intake of tomato extract has been shown to increase circulatory and 

tissue levels of tomato extract. Acting as an antioxidant, it can trap ROS and reduce 

oxidative stress and damage to cellular components including lipids, proteins, and 

DNA (Agarwal and Rao, 2000).The individual antioxidant role of tomato extract 

isomers and their interconversions remain unclear. Interestingly, whereas limited in 

vitro studies show convincing antioxidant and anticarcinogenic effects of tomato 

extract, tomato extract has been extensively studied because of its potent ability to 

decrease oxidative stress, and has been shown to significantly enhance total 

antioxidant capacity, while simultaneously decreasing oxidation of lipids, proteins and 

DNA. In light of the vast amount of scientific research demonstrating a potential link 

between tomato extract and decreased risk of cancer, the FDA performed an evidence-

based review and concluded that there was some limited evidence to support an 

association between tomato consumption and reduced risk of gastric, ovarian, 

pancreatic and prostate cancers, although at this time, the existing evidence is not 
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powerful enough for the FDA to make official qualified health claims (Kavanaugh et 

al., 2007). 

             Cinnamon In addition to being an antioxidant, anti-inflammatory, antidiabetic, 

antimicrobial, anticancer, lipid-lowering, and cardiovascular-disease-lowering 

compound, cinnamon has also been reported to have activities against neurological 

disorders, such as Parkinson‘s and Alzheimer‘s diseases. The pharmacological 

prospective of cinnamon and its use in daily life has been well documented. 

Antioxidants have been considered the most important drivers in the progress and 

existence of humans, as they respond to free radicals and damage in metabolic 

diseases and age-related syndromes of humans and other animals (Halliwell, 2011). 

             Mancini-Filho et al., (1998) reported various extracts of cinnamon, such as 

ether, aqueous, and methanolic extracts that have shown considerable antioxidant 

activities. Different flavonoids isolated from cinnamon have free-radical-scavenging 

activities and antioxidant properties (Okawa et al., 2001). In a comparative study 

among 26 spices, cinnamon showed the highest antioxidant activity, indicating that it 

can be applied as an antioxidant used in foods (Shan et al., 2005). All of the extracts 

had moderate amounts of phenolic compounds and showed potential activity against 

hydrogen peroxide, nitric oxide, and lipid peroxide free radicals (Aravind et al., 

2012). 

 

 

 

 

 

 

 

 


