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(p<0.05) of the concentration of malondialdehyde (MDA) was observed in group 2 when compared to the group 3 
patients. There was no significant difference (p>0.05) between the patients in groups 1, 3 and 4 and between group 
2 when compared to group 4. The lipid peroxidation in the blood plasma demonstrates a significant association 
(p<0.05) in group 4. These results indicate that the HD process and HCV infection alter the peroxidation process by 
accelerating the process of atherosclerosis and reducing the quality of life of these patients. 
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Introduction
The prevalence of hepatitis C (HCV) virus is a public health 

problem, and there is a high incidence of HCV in hemodialysis (HD) 
patients, which affects the quality of life, life expectancy and rejection 
after transplantation [1,2]. Apart from the exposure to viral agents, 
the patients in replacement therapy units are in a constant oxidative 
stress process (OS) that is due to the biocompatibility of the dialyzer 
membrane, an imbalance of the oxidant and antioxidant systems and 
the effects of the dialysate components [3,4].

Even with the advanced technologies associated with renal 
replacement therapy, morbi-mortality remains high. A decrease in 
lipid peroxidation accompanied by abnormal activity of the antioxidant 
system becomes a contributing factor in many diseases, particularly 
in atherosclerosis that is commonly associated with the patients in 
question [5]. It is worth highlighting that HD patients have important 
biochemical disorders.

There is evidence that the re-use of hemodialyzer membranes results 
in decreased superoxide and a subsequent increase of antioxidant 
activity. By contrast, it has been reported that the re-use of dialyzers 
may increase the oxidative response of leukocytes [6].

The HCV viral structures, such as the core protein and the non-
structural protein 3 (NS3) seem to be sufficient to produce mitochondrial 
alterations and generate OS [7]. Waris et al. emphasizes the role of OS 
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suggesting that aminotransferases are poor predictors of hepatocellular 
injury in these patients, as the following are believed to occur in HD 
patients: an enzyme inhibition of the aminotransferases by uremic 
toxins, a pyridoxine deficiency (cofactor), a loss of enzymes on dialysis, 
an interference from other dialyzable substances in the determination 
of enzymatic activity of transaminases and lactate consumption by 
the necessary factors for the determination of transaminase activity 
[12,13]. As expected, the creatinine level was statistically significant 
among the groups because it was higher than the normal levels in the 
end-stage of renal disease (ESRD).

The VL values showed small differences (p>0.05) when analyzed 
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Our results indicate that dialysis together with inflammatory 
processes in the liver tissue caused by the hepatitis C virus increase 
lipid peroxidation, allowing increased short and long term damage to 
proteins and lipids, which accelerates the process of atherosclerosis and 
decreases the quality of life of these patients.

References

1.	 Alavian SM (2009) A shield against a monster: Hepatitis C in hemodialysis 
patients.World J Gastroenterol 15: 641-646.

2.	 Dunford L, Carr MJ, Dean J, Waters A, Nguyen LT, et al. (2012) Hepatitis C 
virus in Vietnam: high prevalence of infection in dialysis and multi-transfused 
patients involving diverse and novel virus variants. PLoS One.

3.	 Samouilidou EC, Grapsa EJ, Kakavas I, Lagouranis A, Agrogiannis B (2003) 
Oxidative stress markers and C-reactive protein in end-stage renal failure 
patients on dialysis. International Urology and Nephrology 35: 393-397.

4.	 Axelsson J, Heimbürger O, Lindholm B, Stenvinkel P (2005) Adipose tissue 

http://dx.doi.org/10.4172/kdc.1000104
http://www.ncbi.nlm.nih.gov/pubmed/19222088
http://www.ncbi.nlm.nih.gov/pubmed/19222088
http://www.ncbi.nlm.nih.gov/pubmed/22916104
http://www.ncbi.nlm.nih.gov/pubmed/22916104
http://www.ncbi.nlm.nih.gov/pubmed/22916104
http://www.ncbi.nlm.nih.gov/pubmed/15160547
http://www.ncbi.nlm.nih.gov/pubmed/15160547
http://www.ncbi.nlm.nih.gov/pubmed/15160547
http://www.ncbi.nlm.nih.gov/pubmed/15648022
http://www.ncbi.nlm.nih.gov/pubmed/15648022
http://www.ncbi.nlm.nih.gov/pubmed/10859421
http://www.ncbi.nlm.nih.gov/pubmed/10859421
http://www.ncbi.nlm.nih.gov/pubmed/10859421
http://www.ncbi.nlm.nih.gov/pubmed/14717942
http://www.ncbi.nlm.nih.gov/pubmed/14717942
http://www.ncbi.nlm.nih.gov/pubmed/14717942
http://www.ncbi.nlm.nih.gov/pubmed/11832451
http://www.ncbi.nlm.nih.gov/pubmed/11832451
http://www.ncbi.nlm.nih.gov/pubmed/11832451
http://www.ncbi.nlm.nih.gov/pubmed/12734409
http://www.ncbi.nlm.nih.gov/pubmed/12734409
http://www.ncbi.nlm.nih.gov/pubmed/11481452
http://www.ncbi.nlm.nih.gov/pubmed/11481452
http://www.ncbi.nlm.nih.gov/pubmed/11481452
http://www.ncbi.nlm.nih.gov/pubmed/11481452
http://www.ncbi.nlm.nih.gov/pubmed/15466879
http://www.ncbi.nlm.nih.gov/pubmed/15466879
http://www.ncbi.nlm.nih.gov/pubmed/15466879
http://www.ncbi.nlm.nih.gov/pubmed/16549132
http://www.ncbi.nlm.nih.gov/pubmed/16549132
http://www.ncbi.nlm.nih.gov/pubmed/16549132
http://www.ncbi.nlm.nih.gov/pubmed/12093239
http://www.ncbi.nlm.nih.gov/pubmed/12093239
http://www.ncbi.nlm.nih.gov/pubmed/7777113
http://www.ncbi.nlm.nih.gov/pubmed/7777113
http://www.ncbi.nlm.nih.gov/pubmed/7777113
http://www.ncbi.nlm.nih.gov/pubmed/18673424
http://www.ncbi.nlm.nih.gov/pubmed/18673424
http://www.ncbi.nlm.nih.gov/pubmed/18673424
http://www.ncbi.nlm.nih.gov/pubmed/10620553
http://www.ncbi.nlm.nih.gov/pubmed/10620553
http://www.ncbi.nlm.nih.gov/pubmed/10620553
http://www.ncbi.nlm.nih.gov/pubmed/11136165
http://www.ncbi.nlm.nih.gov/pubmed/11136165
http://www.ncbi.nlm.nih.gov/pubmed/8502313
http://www.ncbi.nlm.nih.gov/pubmed/8502313
http://www.ncbi.nlm.nih.gov/pubmed/11865087
http://www.ncbi.nlm.nih.gov/pubmed/11865087
http://www.ncbi.nlm.nih.gov/pubmed/11865087
http://www.ncbi.nlm.nih.gov/pubmed/11318969
http://www.ncbi.nlm.nih.gov/pubmed/11318969
http://www.ncbi.nlm.nih.gov/pubmed/11318969
http://www.ncbi.nlm.nih.gov/pubmed/12808161
http://www.ncbi.nlm.nih.gov/pubmed/12808161
http://www.ncbi.nlm.nih.gov/pubmed/12808161
http://www.ncbi.nlm.nih.gov/pubmed/16106006
http://www.ncbi.nlm.nih.gov/pubmed/16106006
http://www.ncbi.nlm.nih.gov/pubmed/16106006
http://www.ncbi.nlm.nih.gov/pubmed/12662208
http://www.ncbi.nlm.nih.gov/pubmed/12662208
http://www.ncbi.nlm.nih.gov/pubmed/11004221
http://www.ncbi.nlm.nih.gov/pubmed/11004221
http://www.ncbi.nlm.nih.gov/pubmed/11004221
http://www.ncbi.nlm.nih.gov/pubmed/16842626
http://www.ncbi.nlm.nih.gov/pubmed/16842626
http://www.ncbi.nlm.nih.gov/pubmed/16842626
http://www.ncbi.nlm.nih.gov/pubmed/20620489
http://www.ncbi.nlm.nih.gov/pubmed/20620489
http://www.ncbi.nlm.nih.gov/pubmed/20620489
http://www.ncbi.nlm.nih.gov/pubmed/19111608
http://www.ncbi.nlm.nih.gov/pubmed/19111608
http://www.ncbi.nlm.nih.gov/pubmed/15371490
http://www.ncbi.nlm.nih.gov/pubmed/15371490
http://www.ncbi.nlm.nih.gov/pubmed/15371490
http://www.ncbi.nlm.nih.gov/pubmed/15371490
http://www.ncbi.nlm.nih.gov/pubmed/7504210
http://www.ncbi.nlm.nih.gov/pubmed/7504210
http://www.ncbi.nlm.nih.gov/pubmed/16150732
http://www.ncbi.nlm.nih.gov/pubmed/16150732
http://www.ncbi.nlm.nih.gov/pubmed/16150732
http://www.ncbi.nlm.nih.gov/pubmed/9071084
http://www.ncbi.nlm.nih.gov/pubmed/9071084
http://www.ncbi.nlm.nih.gov/pubmed/9071084
http://dx.doi.org/10.4172/kdc.1000104

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Materials and Methods 
	Measurement of the total antioxidant capacity 
	Measurement of lipid peroxidation 
	Statistical analyses 

	Results 
	Discussion 
	Final Considerations 
	Table 1
	Figure 1
	Figure 2
	Figure 3
	References 

