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Abstract
Purpose: Aerobic organisms possess antioxidant defense systems that deal with reactive oxygen species (ROS) produced as a consequence of aerobic respiration and 
substrate oxidation. It is considered that free radicals, lipid peroxidation and antioxidant defense play a role in various tissue damages, just as in certain types of viral 
hepatitis.

Materials and methods: We determined SOD, CAT, GPX activities of 18 HCV subjects and matched their values with that of 18 healthy volunteers as control. The 
patients were diagnosed by physicians on the basis of detailed clinical history, clinical examination and other relevant biochemical investigations.

Results: SOD, CAT and GPX activities in patients with HCV were found as (mean±SD) 2.75±0.75 U/mg prot, 19.25±3.4 U/g Hbx104, 78.25±23.23 U/g Hb 
respectively, whereas for the control group 3.76±1.53 U/mg prot, 13.71±1.6 U/g Hbx104, 63.26±6.9 U/g Hb were observed for the respective enzymes.

Conclusion: Our results show the mild impact of hepatitis C on antioxidant status of the person. There is a reduction in SOD level but an increase in CAT and GPX 
levels. In this study also suggests some possible role of oxidative stress in the mechanism of liver injury during viral hepatitis.

Introduction
Aerobic organisms produce reactive oxygen species (ROS) as a 

consequence of aerobic respiration and substrate oxidation. Low levels 
of ROS are helpful in many processes including cell differentiation, cell 
growth, apoptosis, immunity and defence against micro-organism. 
In contrast, high levels of ROS result in oxidative stress, which may 
cause metabolic malfunction and macromolecular, cellular and tissue 
damages. In order to deal with damaging activities of ROS, aerobic 
organisms process antioxidant defence systems. The enyzmatic 
antioxidant defences include SOD, GPX and CAT [1-5].

SOD is an enzyme that catalyzes the dismutation of two superoxide 
anions (O2

.-) into hydrogen peroxide and molecular oxygen. It protects 
the tissue to a certain degree from the harmful effects of superoxide 
radicals. CAT enzyme hydrolyses hydrogen peroxide (H2O2) into water 
and molecular oxygen. GPX catalyses the reduction of hydroperoxides 
using glutathione (GSH). In fact, glutathione metabolism is one of the 
most essential antioxidative defense mechanisms [6,7].

The activity of these enzymes plays an important role in the progress 
of the disease, therefore in the treatment of chronic HCV, antioxidant 
treatment may useful and should be added to combined therapy for 
these patients.

Hepatitis C virus is the main causative agent of chronic viral 
hepatitis. Chronic HCV can progress to cirrhosis and eventually to 
hepatocellular carcinoma over a period of 20-30 years. The mechanism 
by which HCV causes cell damage are not well understood. Different 
mechanisms including immunological liver damage, direct cytotoxicity 
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mediated by different viral products and induction of oxidative stress 
have been suggested as playing pathogenic role in this infection [6].

The aim of this study was to examine the relationship between 
chronic HCV and oxidant/antioxidant status. For this purpose we 
investigated levels of erythrocyte SOD, CAT and GPX as an antioxidant 
enzymes in the patient with HCV and the results were compared with 
that of healthy same aged controls.

Materials and methods 
We assayed SOD, CAT and GPX activities of 18 subjects who were 

diagnosed with chronic viral hepatitis aged between 41-55 years (9 
males and 9 females). Group who had no antiviral treatment and also 
the relationship of these parameters with viral load, fibrosis score and 
necro-inflammation of the liver. None of them was smoker, and had any 
known pathologies and taking steroids or medications such as iron for 
anemia at the time of sampling. Serum samples for control group were 
obtained from 18 healthy subject. All subjects fasted after midnight 
before blood collection the next morning. 
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The study took place in the Faculty of Medicine, University of 
Cukurova, Balcali Hospital in Adana, Turkey. It was approved by the 
Committee for Ethics of Medical Experiment on Human Subjects, 
Faculty of Medicine, Cukurova University, Adana. Submission of 
the individuals to the study was conditioned by an obtained written 
informed consent form. The study proceeded in agreement with the 
Helsinki declaration approved on the World Medical Association 
meeting in Edinburgh (Ethics decision number: 2008/11).

The mean age of the women and men in the patient group were 
47.7±4.8 years and 47.7±3.0 years, respectively. The mean age of the 
women and men in the control group were 47.6±5.5 years and 47.3±4.5 
years respectively. 

Viral load and histopatological findings

The viral load was assayed using a polymerase chain reaction 
technique. Histopathologic findings in the liver were scored as necro-
inflammatory activity and fibrosis according to Ishak-Knodell score.

Biochemical assay

All venous blood samples taken between 8 and 9 a.m. after 8 h of 
fasting were collected in polystyrene tubes and vacutainers containing 
heparin. The tubes were centrifuged at 1500 rpm for 15 min. Sera were 
then removed and stored at -20ºC until analysis. 

Determination of SOD activity

SOD activity was determined according to the method of Sun et 
al. [8]. This assay for SOD activity involves inhibition of nitroblue 
tetrazolium reduction, with xanthine-xanthine oxidase used as a 
superoxide generator. The production of formazan was determined 
spectrophotometrically at 560 nm.

Determination of CAT activity

CAT activity was determined according to the Lartillot et al. [9] 
which is a modification of the method described by Bergmeyer [10]. 
CAT activity was measured spectrophotometrically at 240 nm using a 
specific absorption. CAT activity determined in the reaction mixture 
containing 2.5 ml of substrate made up of 10 mM hydrogen peroxide in 
a 50 mM phosphate buffer pH 7.0. The reaction was carried out at 25°C 
for 2 min and stopped by adding 0.5 ml of 1 M HCl. The activity of CAT 
was given as (U/gHb)x104

Determination of hemoglobin

The hemoglobin assay was determined according to the method of 
White et al. [11].

Determination of GPX activity

GPX activity was determined according to the method of Beutler E 
[12]. GPX estimation is based on the following principle: GPX catalyses 
the oxidation of glutathione by cumen hydroperoxide. In the presence 
of glutathione reductase and NADPH the oxidized glutathione is 
immediately converted to the reduced form with a concomitant 
oxidation of NADPH to NADP+. The decrease in absorbance at 340 nm 
is measured.

Statistical analysis

Statistical analysis was performed with SPSS software package 
(Version 11.0 for Windows). The data were expressed as mean ± 
standard deviation (SD). For comparison of two groups of continuous 

variables, independent sample t-test was used. A probability value of 
P<0.05 indicated a statistically significant difference.

Results 
SOD, CAT and GPX activities of the patients with HCV and control 

group were found as( mean±SD) 2.75±0.75 U/mg prot., 19.25±3.4 U/g 
Hbx104, 78.25±23.23 U/g Hb and 3.76±1.53 U/mg prot, 13.71±1.6 U/g 
Hbx 104, 63.26±6.9 U/g Hb, respectively (Table 1). 

Additionally, no significant correlation was found between these 
markers and viral load (p>0.05), necro-inflammation, and fibrosis 
of the liver in patients with chronic viral hepatitis. Genotypes were 
correlated with demographic, clinical and histological features. All 
patients were infected with type 1. 

Discussion
The reports from several studies have produced a clear evidence that 

there exist a good correlation between type and severity of disease and 
antioxidant level in the blood. Such relations have been documented in 
many diseases including cardiovascular diseases, neurological diseases, 
pulmonary diseases and various types of malignancies [1].

In this study, it was determined that SOD activities in patients with 
HCV were significantly lower than that of controls (p<0.05). Studies by 
Yasuyama et al. reported decrease of SOD levels in liver tissue in patients 
with acute and chronic hepatitis accompanied by fatty degeneration 
while comparing with patients with liver inflammatory diseases of 
different etiology [13]. It seems that development of some diseases 
is possible due to decreased SOD level. It is verified by experiments 
conducted by Li. He showed that mice without gene that codes Mn-
SOD died 10 days after birth with developed cardiomyopathy, lipid 
accumulation in liver and skeletal muscles [14]. Decrease of superoxide 
dismutase level in biopsy specimen may suggest the release of the 
enzyme from damaged hepatocytes or decreased synthesis. Interaction 
of antioxidant enzymes is effective when their activities remain in 
defined proportions. The activity change of just one of them disturbs 
equilibrium and it may be the reason of neoplastic transformation of 
cells.

There are conflicting results in previous studies by several 
researchers. Irshad et al. [1] and Karabulut et al. [6] reported decreased 
SOD activity in chronic hepatitis C patients. On the other hand, Ko et 
al. [15] reported increased SOD activity in HCV. Our results agree with 
the results of these reports [1,6].

Oberley and Sun presented the hypothesis that assumes that 
cells with low SOD and CAT levels and changeable activity of GPX 
and elevated activity of GST are selected from normal cells and 
ultimately form neoplasm [16]. The relation between the mechanisms 
and carcinogenesis is not explained. On the basis of experimental 
models it was explained that oxidative stress may lead to neoplastic 
transformation. Therefore, occurrence of primary hepatic cancer in the 
course of cirrhosis of HBV and HCV etiology may be associated with 
disturbances of antioxidant barrier equilibrium of the organism.

Parameters n Ages (years) SOD
(U/mg Prot.)

CAT
(U/gHb)x104

GPX
(U/gHb)

Controls 18 47,5±4,9 3,76±1,53 13,71±1,6 63,26±6,9
Patients 18 47,8±3,9 2,75±0,75 19,25±3,4 78,25±23,2

p<0.05 p<0.0001 p<0.05

Table 1. SOD, CAT and GPX activities in patients with HCV and controls
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On the other hand, a statistically significant was found increase 
in CAT activities in patients with HCV compared with control group 
(p<0.0001). A significant increase were also found in GPX activities in 
patients with HCV compared with control group (p<0.05). 

Chrobat et al. [17] reported that decreased SOD and CAT activity 
and increased GPX activity in children with chronic viral hepatitis B 
and C. Boya, et al. [18] found no difference between the CAT activity of 
the patients with HCV and control group, in contrast, Karabulut et al. 
[6] reported increased CAT activity in chronic in HCV patients.

Czeczot et al. [19] reported increased GPX activity in cirrhosis, in 
contrast, Ko et al. [15] found decreased GPX activity in viral hepatitis. 
On the other hand, Czuczejko, et al. [20] reported no difference between 
in GPX activity patients with HCV and control group. 

Conclusion
These results show the mild impact of hepatitis C on antioxidant 

status of the person. There is a reduction in SOD level, but an increase 
in CAT and GPX levels. In this study also suggests some possible role of 
oxidative stress in the mechanism of liver injury during viral hepatitis.
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