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Introduction: Oxidative stress due to overproduction of reactive oxygen species and impairment in 

antioxidant defense mechanisms have been suggested as possible factors contributing to the pathogenesis of 

atherosclerosis in patients with end- stage renal disease. The aim of this study was to evaluate antioxidant 

markers of oxidative stress including glutathione and glutathione related enzymes [i.e. glutathione peroxidase 

(GPx) and glutathione reductase (GR)] as well as total antioxidant capacity in peritoneal dialysis (PD) 

patients. 

Methods: Twelve PD patients and 17 healthy controls (age range: 25-60 and 22-53 years respectively) were 

selected. Erythrocyte glutathione levels and plasma activities of GPx, GR and total antioxidant capacity were 

determined spectrophtometrically. 

Results: Glutathione levels and GPx activity were significantly lower in the patients group than in controls 

(1.17± 0.28 vs. 1.42± 0.25 µmol/ml and 57.1± 21.8 vs. 142.5± 31.7 U/L; p<0.05, respectively). Higher levels 

of GR activity and total antioxidant capacity were noted in patient group (57.5± 16.4 U/L and 0.60± 0.09 

µmol/ml; respectively) in comparison to control group (32± 9.4 U/L and 0.47± 0.11 µmol/ml; p<0.05, 

respectively). 

Conclusion: Decreased glutathione levels and alteration in the activities of its related enzymes imply 

increased oxidative stress and disturbances of antioxidant defense systems in peritoneal dialysis patients. 

This condition may contribute to the development of accelerated cardiovascular disease and its morbidity 

and mortality in these patients. 

Keywords: Peritoneal dialysis, Oxidative stress, Glutathione, Glutathione peroxidase, Glutathione reductase, 

Total antioxidant capacity�

 

Journal of Kerman University of Medical Sciences, 2008; 15(1): 29-36 

 
References 

1. Haghighi AN, Broumand B, D'Amico M, Locatelli F, Ritz E. The epidemiology of end-stage renal disease in Iran 

in an international perspective. Nephrol Dial Transplant 2002; 17(1): 28-32.  

2. Baigent C, Burbury K, Wheeler D. Premature cardiovascular disease in chronic renal failure. Lancet 2000; 

356(9224): 147-52. 

3. Foley RN, Parfrey PS, Sarnak MJ. Clinical epidemiology of cardiovascular disease in chronic renal disease. Am J 

Kidney Dis 1998; 32(5 suppl 3): S112-9. 

4. Himmelfarb J. Linking oxidative stress and inflammation in kidney disease: which is the chicken and which is the 

egg? Semin Dial 2004; 17(6): 449-54. 



�������	� !"�#$%&�'()����*%+� ��'�� �,�-��!�"�.����/��

HK

5. Zoccali C. Cardiovascular risk in uraemic patients-is it fully explained by classical risk factors? Nephrol Dial 

Transplant 2000; 15(4): 454-7. 

6. Handelman GJ. Evaluation of oxidant stress in dialysis patients. Blood Purif 2000; 18(4): 343-9. 

7. Avissar N, Ornt DB, Yagil Y, Horowitz S, Watkins RH, Kerl EA, et al. Human kidney proximal tubules are the 

main source of plasma glutathione peroxidase. Am J Physiol 1994; 266(2 pt 1): 367-75. 

8. Pastore A, Federici G, Bertini E, Piemonte F. Analysis of glutathione: implication in redox and detoxification. 

Clin Chim Acta 2003; 333(1): 19–39. 

9. Tepel M, van der Giet M, Statz M, Jankowski J, Zidek W. The antioxidant acetylcysteine reduces cardiovascular 

events in patients with end-stage renal failure: a randomized, controlled trial. Circulation 2003; 107(7): 992–5. 

10. Galli F, Rovidati S, Benedetti S, Buoncristiani U, Covarelli C, Floridi A, Canestrari F. Overexpression of 

erythrocyte glutathione S-transferase in uremia and dialysis. Clin Chem 1999; 45(10): 1781–8. 

11. Ross EA, Koo LC, Moberly JB. Low whole blood and erythrocyte levels of glutathione in hemodialysis and 

peritoneal dialysis patients. Am J Kidney Dis 1997; 30(4): 489–94. 

12. Daschner M, Lenhartz H, Bötticher D, Schaefer F, Wollschläger M, Mehls O, Leichsenring M. Influence of 

dialysis on plasma lipid peroxidation products and antioxidant levels. Kidney Int 1996; 50(4): 1268–72. 

13. Suliman ME, Divino Filho JC, Bàràny P, Anderstam B, Lindholm B, Bergström J. Effects of high-dose folic acid 

and pyridoxine on plasma and erythrocyte sulfur amino acids in hemodialysis patients. J Am Soc Nephrol 1999; 

10(6): 1287–96. 

14. Cristol JP, Bosc JY, Badiou S, Leblanc M, Lorrho R, Descomps B, Canaud B. Erythropoietin and oxidative stress 

in haemodialysis: beneficial effects of vitamin E supplementation. Nephrol Dial Transplant 1997; 12(11): 2312–

17. 

15. Tietze F. Enzymic method for quantitative determination of nanogram amounts of total and oxidized glutathione: 

applications to mammalian blood and other tissues. Anal Biochem 1969; 27(3): 502-22. 

16. Paglia DE, Valentine WN. Studies on the quantitative and qualitative characterization of erythrocyte glutathione 

peroxidase. J Lab Clin Med 1967; 70(1): 158–9. 

17. Carlberg I, Mannervik B. Glutathione reductase. Methods Enzymol 1985; 113: 484-90. 

18. Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of "antioxidant power": the FRAP 

assay. Anal Biochem 1996; 239(1): 70-76. 

19. Schettler V, Wieland E, Methe H, Schuff-Werner P, Muller GA. Oxidative stress during dialysis: effect on free 

radical scavenging enzyme (FRSE) activities and glutathione (GSH) concentration in granulocytes. Nephrol Dial 

Transplant 1998; 13(110): 2588–93. 

20. Alhamdani MS.Impairment of glutathione biosynthetic pathway in uraemia and dialysis. Nephrol Dial Transplant 

2005; 20(1): 124–8. 

21. Ozden M, Maral H, Akaydin D, Cetinalp P, Kalender B. Erythrocyte glutathione peroxidase activity, plasma 

malondialdehyde and erythrocyte glutathione levels in hemodialysis and CAPD patients. Clin Biochem 2002; 

35(4): 269-73. 



�����������������	
����	����������	������������ �����������������

HL

22. Massy ZA, Borderie D, Nguyen-Khoa T, Drueke TB, Ekindjian OG, Lacour B. Increased plasma S-nitrosothiol 

levels in chronic haemodialysis patients. Nephrol Dial Transplant 2003; 18(1): 153–7. 

23. Schiavon R, Guidi GC, Biasioli S, De Fanti E, Targa L. Plasma glutathione peroxidase activity as an index of 

renal function. Eur J Clin Chem Clin Biochem 1994 ;32(10):759-65. 

24. Martin-Mateo M.C, del Canto-Jafiez E, Barrero-Martinez M.J. Oxidative stress and enzyme activity in 

ambulatory renal patients undergoing continuous peritoneal dialysis. Renal Fail 1998; 20(1): 117-24. 

25. Yoshimura S, Suemizu H, Nomoto Y, Sakai H, Katsuoka Y, Kawamura N, et al. Plasma glutathione peroxidase 

deficiency caused by renal dysfunction. Nephron 1996; 73(2): 207-11. 

26. Ceballos-Picot I, Witko-Sarsat V, Merad-Boudia M, Nguyen AT, Thévenin M, Jaudon MC, et al. Glutathione 

antioxidant system as a marker of oxidative stress in chronic renal failure. Free Radic Biol Med 1996; 21(6): 845–

53. 

27. Whitin JC, Tham DM, Bhamre S, Ornt DB, Scandling JD, Tune BM, et al. Plasma glutathione peroxidase and its 

relationship to renal proximal tubule function. Mol Genet Metab 1998; 65(3): 238-45. 

28. Zachara BA, Salak A, Koterska D, Manitius J, Wasowicz W. Selenium and glutathione peroxidases in blood of 

patients with different stages of chronic renal failure. J Trace Elem Med Biol 2004; 17(4): 291-99. 

29. McGrath LT, Douglas AF, McClean E, Brown JH, Doherty CC, Johnston GD, Archbold GP. Oxidative stress 

and erythrocyte membrane fluidity in patients undergoing regular dialysis. Clin Chim Acta 1995; 235(2): 179-88. 

30. Gipp JJ, Wartman MB, Mulcahy RT. Promoter analysis of human glutathione reductase gene. Society of 

Toxicology, 40
th
 Annual meeting, 2001; 60: 210. 

31. Nourooz-Zadeh J, Ziegler D, Sohr C, Betteridge J, Knight J, Hothersall J. The use of Pholasin as a probe for the 

determination of plasma total antioxidant capacity. Clin Biochem 2006; 39(1): 55-61. 

32. Erdogan C, Unlucerci Y, Turkmen A, Kuru A, Cetin O, Bekpinar S.The evaluation of oxidative stress 

in patients with chronic renal failure. Clin Chim Acta 2002; 322(1-2): 157-61. 

33. Jackson P, Loughrey CM, Lightbody JH, McNamee PT, Young IS. Effect of hemodialysis on total antioxidant 

capacity and serum antioxidants in patients with chronic renal failure. Clin Chem 1995; 41(8 pt 1): 1135–1138. 

34. Wayner DD, Burton GW, Ingold KU, Barkley LR, Locke SJ. The relative contributions of vitamin E, urate, 

ascorbic acid and proteins to the total peroxyl radical-trapping antioxidant activity of human blood plasma. 

Biochim Biophys Acta 1987; 924(3): 408–19. 

��


