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Abstract: 

Introduction: Hepatitis C virus (HCV) is one of the main causative agents of chronic viral hepatitis. Chronic 

hepatitis C can progress to cirrhosis and eventually to hepatocellular carcinoma over a period of 20 to 30 years. 

Objectives of the study: The main objective of the study is to find the role of antioxidants in diabetic HCV patients 

in Pakistan. Material and methods: This study was done at DHQ teaching hospital Gujranwala, Pakistan during 

Oct 2017 to Dec 2017. This study was conducted according to the rules and regulations of authority. For this 

research purpose we selected 50 individuals of both genders. This study was carried out on 50 patients who were 

categorized into three groups i.e., control, HCV patients and HCV/diabetes patients. The blood was collected from a 

cuboital vein of patients and serum was separated within one hour ny centrifugation. Results: Our results show that 

antioxidants are the important biomarkers for the diagnosis of liver problems in diabetic patients. The level of SOD, 

CAT, GSH and MDA were decreases in diabetic HCV patients as compared to normal and simple HCV patients. 

The important biomarker is MDA and SOD. Conclusion: It is concluded that antioxidants levels have been related 

to various disease processes and play a significant role in the pathogenesis of diabetic complications. Their plasma 

levels are usually used as a marker of lipid peroxidation. Plasma MDA, SOD, GSH and CAT was elevated in 

chronic hepatitis C and liver cirrhosis patients. 
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INTRODUCTION: 

Hepatitis C virus (HCV) is one of the main causative 

agents of chronic viral hepatitis. Chronic hepatitis C 

can progress to cirrhosis and eventually to 

hepatocellular carcinoma over a period of 20 to 30 

years. The mechanisms by which HCV causes cell 

damage are not well understood. Different 

mechanisms including immunological liver damage, 

direct cytotoxicity mediated by different viral product 

and inductions of oxidative stress have been 

suggested as playing a pathogenic role in this 

infection [1]. It has been suggested that HCV may 

cause oxidative stress in infected cell. Several lines of 

evidence support this contention, including the 

existence of activated glutathione turnover, the 

presence of increased levels of lipid peroxidation 

products and augmented iron stores in the liver, and 

the finding of diminished reduced glutathione values 

in peripheral blood mononuclear cells and 

erythrocytes [2].  

 

Tumor necrosis factor-α (TNF-α) is an important 

component in the inflammatory process. In HCV 

infection, increase in TNF- α level and changes in 

insulin signalling pathways could result in insulin 

resistance. A combined therapy of interferon-α along 

with ribavirin has widely been used as a standard 

treatment option for those patients who have chronic 

hepatitis C virus infection all over the world [3]. 

Consequently, antioxidant therapy to lower oxidative 

stress is being investigated to treat the HCV infection 

and its related consequences. 

 

Lipid peroxidation is a free radical activity, plays a 

significant role in the development of complications 

in diabetes [4]. It has been observed that HCV 

patients have enhanced oxidative stress indicated by 

increased free radical production [5]. MDA is one of 

the products of lipid peroxidation and was commonly 

used to determine the oxidant or antioxidant balance 

in the patients of diabetes mellitus as it is stable and 

easily assessable [6]. 

 

Objectives of the study 

The main objective of the study is to find the role of 

antioxidants in diabetic HCV patients in Pakistan. 

 

MATERIAL AND METHODS: 

This study was done at DHQ teaching hospital 

Gujranwala, Pakistan during Oct 2017 to Dec 2017. 

This study was conducted according to the rules and 

regulations of authority. For this research purpose we 

selected 50 individuals of both genders. This study 

was carried out on 50 patients who were categorized 

into three groups i.e., control, HCV patients and 

HCV/diabetes patients. The blood was collected from 

a cuboital vein of patients and serum was separated 

within one hour ny centrifugation. 

 

Biochemical analysis 

The serum samples were evaluated for antioxidants 

content and alanine aminotransferase (ALAT) 

activity to assess the liver damage and lipid 

peroxidation by the method of Ohkawa et al. (1979). 

The ALAT was measured by commercially available 

kit.  

 

Statistical Analysis  

Statistical analysis (Anova Test and Post Hoc) was 

performed using the SPSS software program (17.0). 

All results were expressed as the mean ± standard 

deviation (SD). As P value <0.05 was considered to 

be statistically significant. 

 

RESULTS: 

Our results shows that antioxidants are the important 

biomarkers for the diagnosis of liver problems in 

diabetic patients. The level of SOD, CAT, GSH and 

MDA were decreases in diabetic HCV patients as 

compared to normal and simple HCV patients. The 

important biomarker is MDA and SOD. 

 

Table 01: Analysis of level of antioxidants in all groups. 

 

No.of Observation Analysis of blood Normal 

µg/mL 

HCV 

µg/mL 

HCV/Diabetes) 

µg/mL 

01 SOD 0.32±0.00 0.33±0.23 0.39±0.00 

02 CAT 4.16 ±0.00 0.90±0.00 0.43±0.39 

03 GSH 1.89 ±0.00 2.48±1.29 3.23±0.03 

04 MDA 2.35±0.00 4.26±0.00 4.95±0.97 

05 ALAT (IU/L) 

 

31.99±4.06 

 

63.82±1.45* 

 

108±1.66* 

 

 

https://translational-medicine.biomedcentral.com/articles/10.1186/1479-5876-4-25#CR1
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DISCUSSION: 

Oxidative stress develops when the disturbances 

between reactive oxygen forms are produced in 

excess and the factors preventing their harmful effect 

occur. Enzymatic antioxidant defense of the organism 

includes: SOD, CAT, and GSH-Px [7]. Superoxide 

dismutase protects a cell from toxic effect of 

superoxide radicals as it catalyzes the dismutation 

reaction of the radicals [8]. Glutathione peroxidase 

decomposes hydrogen peroxide but it also converts 

lipid peroxides to harmless molecules protecting the 

cells from the consequences of lipid peroxidation. 

GSH-Px removes H2O2 by the oxidation of reduced 

glutathione. Oxidized glutathione (GSSG) is 

produced and it is reduced again by glutathione 

reductase, and the NADPH (produced in pentose 

cycle) [9]. 

 

The patients of chronic hepatitis C had increased 

MDA concentrations, and enhanced superoxide 

dismutase activity by peripheral blood mononuclear 

cells. The virus also infects the peripheral 

lymphocytes in the viral hepatitis. Interferon 

stimulated healthy cells against viruses and it is 

produced by infected lymphocytes. Lipid 

peroxidation, a free radical-induced mechanism is 

associated in the pathogenesis of numerous acute and 

chronic human disorders, involving liver pathology 

[10]. An inability in the oxidative capacity of the 

cells or any exposure to more oxidant stress can lead 

to acceleration of peroxidation reactions of certain 

cellular molecules including lipids in the cellular 

membrane system [11]. 

 

Oxidative stress has been detected in almost all 

clinical and experimental conditions of the chronic 

liver diseases. There are many studies about the 

oxidant stress in chronic hepatitis C patients [12]. 

Conclusion 

It is concluded that antioxidants levels have been 

related to various disease processes and play a 

significant role in the pathogenesis of diabetic 

complications. Their plasma levels are usually used 

as a marker of lipid peroxidation. Plasma MDA, 

SOD, GSH and CAT was elevated in chronic 

hepatitis C and liver cirrhosis patients. 

 

REFERENCES: 

1. Boya P, Pena A, Beloqui O, Larrea E, 

Conchillo M, Castelruiz Y: Antioxidant status 

and glutathione metabolism in peripheral blood 

mononuclear cells from patients with chronic 

hepatitis C. J Hepatol. 1999, 31: 808-814. 

10.1016/S0168-8278(99)80281-5. 

2. Paradis V, Mathurin P, Kollinger M, Imbert-

Bismut F, Charlotte F, Piton A: In situ detection 

of lipid peroxidation in chronic hepatitis 

C:correlation with pathological features. J Clin 

Pathol. 1997, 50: 401-406. 

3. Irshad M, Chaudhuri , Joshi YK: Superoxide 

dismutase and total anti-oxidant levels in 

various forms of liver diseases. Hepatol Res. 

2002, 23: 178-184. 10.1016/S1386-

6346(01)00181-4. 

4. Parola M, Robino G: Oxidative stress-related 

molecules and liver fibrosis. J Hepatol. 2001, 

35: 297-306. 10.1016/S0168-8278(01)00142-8. 

5. Malik A, Qureshi MS, Manan A, Saleem S, 

Munir M, Fatima A, Arooj M and Qazi MS. 

Assessment of oxidative stress in hepatitis C 

patients receiving interferon therapy. Pakistan J 

Med Dent., 2013; 2(4): 10-15. 

6. Maritim AC, Sanders RA and Watkins JB. 

Diabetes, oxidative stress, and antioxidants. J 

Biochem Mol Toxicol., 2003; 17(1): 24-38. 

7. Matsunami T, Sato Y, Sato T and Yukawa M. 

Antioxidant status and lipid peroxidation in 

diabetic rats under hyperbaric oxygen exposure. 

Physiol Res., 2010; 59: 97-104. 

8. Nagoev BS, Abidov MT and Iyanova MR. LPO 

and free radical oxidation parameters in patients 

with acute viral hepatitis. Exp Biol Med., 2002; 

289(134): 557-58. 

9. Ngaiza JR and Doenhoff MJ. Blood platelets 

and schistosome egg excretion. Exp Biol Med 

1990; 193(1): 73-79 

10. Yasuyama T, Inoue K, Kojima T, Sasaki H: 

Activities, electrophoretic profiles and 

immunolocalization of superoxide dismutase in 

human liver specimens. Jpn J Med. 1988, 27: 

34-41. 

11. Abe Y, Ueda T, Kato T, Kohli Y: Effectiveness 

of interferon, glycyrrhizin combination therapy 

in patients with chronic hepatitis C. C Nippon 

Rinsho. 1994, 52: 1817-1822. 

12. Buzeelli G, Moscarella S, Giusti A, Duchini A, 

Marena C, Lampertico M: A pilot study on the 

liver protective effect of silybin-

phosphatidylcholine complex (IdB1016) in 

chronic active hepatitis. Int J Clin Pharmacol 

Ther Toxicol. 1993, 31: 456-460. 

 

 


