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ABSTRACT

Objectives: Oxidative stress is thought to play a role in chronic liver diseases, but its effect on chronic hepatitis C
(CHC) remains unclear. The aim of this study was to investigate oxidative stress parameters such as total oxidant
and antioxidant capacity, ferritin and vitamin D levels among patients with CHC.

Materials and Methods: A total of 49 patients with CHC infection were included in the study. The control group (50
subjects) consisted of healthy blood donors. Total oxidant status (TOS), total antioxidant status (TAS), ferritin and
vitamin D levels were measured in both groups. TAS and TOS levels were determined spectrophotometrically, ferritin
and vitamin D levels and Hepatitis C virus antibodies (Anti-HCV) were determined by electrochemiluminescence
method.

Results: The mean TOS value of CHC patients was found higher than control group( 74.44 + 55.54 versus 42.73
+ 13.48). Mean ferritin and Vitamin D levels in CHC patients were found as 218.09 = 27.47 and 23.72 + 14.60
respectively. TOS and ferritin levels were significantly higher (p<0.05) and vitamin D levels were significantly
lower (p <0.05) in CHC patients. There wasn 't any statistically significant difference in TAS levels between CHC
patients and the control group(p>0.05).

Conclusion: High oxidative stress markers, TOS and ferritin, suggest that oxidative stress is increased in CHC.

There is a need for extensive research involving more patients.
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Introduction

Hepatitis C virus (HCV) is a RNA virus affecting about 3-4
million individuals worldwide [1,2]. The people with chronic HCV
infection have a high risk to develop cirrhosis and hepatocellular
carcinoma (HCC) [2,3]. Some mechanisms are suggested for
hepatocarcinogenesis in HCV infection. In mouse model studies,

the core protein of the virus has been shown to have the main role
in inducing hepatocarcinogenesis [4]. However, the mechanisms
of this induction have not yet been clearly defined. Induction of
oxidative stress and modulation of some cellular products are
mechanisms thought to induce hepatocarcinogenesis [5,6]. Moriya
et al., revealed that alterations in the oxidant/antioxidant state of
the liver by HCV core protein may contribute to HCC in HCV
infection, without developing inflammation. They also revealed
that alcohol caused a significant increase in phosphatidylcholine
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(PCOOH) levels in transgenic mice, which suggested a synergism
between alcohol and HCV in hepatocarcinogenesis [5].

Reactive oxygen species (ROS) are extensively reactive oxygen-
containing free radical molecules. These free radicals are produced
in small quantitics by the metabolic reactions of the body and
have the ability to damage cellular molecules including proteins,
lipids and genetic materials. The imbalance between production
and removal of ROS is known as oxidative stress [7]. Cytochrome
P450 enzyme systems in neutrophils, Kupffer cells and the
hepatocytes are the major sources of ROS. Hepatocytes and their
cellular molecules are among the most affected structures by
reactive nitrogen species (RNS) and ROS [8]. Up to date, several
studies have been carried out about oxidative system molecules
and hepatocytes worldwide [8-12]. Erel evaluated new automated
methods to measure total antioxidant status (TAS) in 2004 and
total oxidant status (TOS) in 2005 [13,14].

Ferritin is an iron storage protein which acts as an indicator for
the level of iron stores. Iron is essential for the survival and
proliferation of the cell. Since the presence of excess iron in the
cell leads to the formation of toxic ROS, extensively regulated
mechanisms are necessary to control intracellular iron levels.
Ferritin, with its two subunits —H and L- plays a major role in
these mechanisms. The H subunit has ferroxidase activity which
not only catalyses the oxidation of ferrous iron but also provides
resistance to intracellular oxidative damage [15,16].

Vitamin D [25(OH)D], is not only the main regulator of the calcium
and phosphate homeostasis but has several effects on non-skeletal
tissues. Recently, numerous studies have been carried out on the
antioxidative effect of vitamin D [17-20].

In this study, it was aimed to investigate total oxidant and
antioxidant levels, ferritin and vitamin D levels among chronic
hepatitis C (CHC) patients. The same oxidative system parameters
in healthy blood donors will be measured and compared with
CHC patients. Thus, information about oxidative stress in chronic
hepatitis C patients will be obtained.

Materials and Methods

Ethics Committee approval of the study was obtained from Dicle
University Faculty of Medicine in September 2017 (No: 387).
The study was carried out as a randomized case control study
between January - December 2018. The study included patients
aged between 16-62 years admitting to Dicle Univesity Hospital
clinics with the diagnosis of CHC infection. The diagnosis of CHC
was based on Anti-HCV and HCV-RNA positivity for at least 6
months. All patients lived in the same region and had no underlying
disease. Pregnant women, patients with autoimmune, metabolic
or systemic diseases and non-HCV hepatitis were excluded from
the study. Control group consisted of healthy blood donors. All
patients and healthy volunteers provided written informed consent
to participate in the trial according to the approved protocol. The
patients have not taken any medication the day before blood
intake for testing. Eight milliliters of venous blood samples were

collected aseptically from each subject. The sera were obtained by
centrifugation of the blood samples at 4000 rpm / min for about
10 minutes and were stored at -80°C till the testing time. Total
antioxidant status (TAS), total oxidant status (TOS), ferritin and
vitamin D levels of each sample were measured.

Anti-HCV antibody, vitamin D and ferritin levels were measured
by Cobas 601 (Roche Diagnostics, USA) autoanalyser with
electrochemiluminescence method. TAS and TOS levels were
measured by spectrophotometric method with Rel Assay
Diagnostics kits (Mega Medicine, Gaziantep, Turkey) developed
by Erel [13,14]. In the TAS assay, the absorbance of colored
dianisidyl radicals which were generated during potent free
radical reactions is measured. The color formation is suppressed
in proportion to the concentration of antioxidants in the sample.
This reaction is evaluated spectrophotometrically on the automatic
analyzer [13]. The TOS assay measures the amount of ferric ions
which were generated during the oxidation of ferrous ions by the
means of oxidant molecules. The oxidant molecules present in the
sample oxidize the ferrous ion-o-dianisidine complex to ferric ion.
Glycerol in the medium accelerates this reaction up to about three
times. Ferric ions form a colored complex with “xylenol orange”
in acidic environment. The intensity of the color associated
with the amount of oxidants present in the sample is measured
spectrophotometrically [14].

Architect ¢16000 (Abbott Diagnostics, USA) autoanalyzer was
used for assesment. The TOS results were expressed as umol H,O,
Eg/L (micromolar hydrogen peroxide equivalent per litre) due
to calibration process with hydrogen peroxide (H,0,). The TAS
results were stated in terms of pmol Trolox Eq/L.

SSPS 15.0 version software was used for statistical analysis of the
data. Mean + standard deviation values were used in descriptive
statistics. Kolmogorov-Smirnov test was used for the normal
distribution of data in the groups. Student t test was used for normal
distribution and Mann Whitney U test was used for abnormal
distribution in the presence of significant difference between the
groups. P<0.05 was accepted for statistical significance level.
Pearson correlation test was used to determine the correlation in
parameters where p value was less than 0.05.

Results

Of the CHC patients included in the study, 27 were female and
22 were male. The control group consisted of 21 females and 29
males. The mean TOS value of CHC patients was 74.44 + 55.54
while it was measured as 42.73 + 13.48 in the control group. TOS
levels were significantly higher in CHC patients compared to
control group (p<0.05). The mean TAS value was found higher
(1.33 £ 0.25 versus 1.29 + 0.21) in CHC patients compared to
control group but the difference wasn’t statistically significant
(p>0.05).

The mean ferritin level of CHC patients was found as 218.09 +
27.47 while it was 87.54 + 48.61 in the control group. Ferritin
levels were found as significantly higher in CHC patients (p<
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0.05). The mean vitamin D level was measured as lower in CHC
patients than control group (23.72 + 14.60 versus 25.12 + 7.53).
The difference was statistically significant (p<0.05). TOS and
ferritin levels were positively correlated (r=0.5) while a weak
negative correlation (r=0.3) was found between TOS and vitamin
D levels in patients with CHC. Age, gender, oxidative stress and
antioxidant system parameters of study groups were summarised
in the Table 1.

M Chronic Hepatitis C Control p value
Age (Mean + SD) 61.08 + 16.26 47.78 + 5.69
Gender Female/Male =27/22 | Female/Male =21/29
TOS (Mean + SD) 74.44 £ 55.54 42.73 +£13.48 0.017*
TAS (Mean + SD) 1.33+0.25 1.29+0.21 0.072
Ferritin (Mean + SD) 218.09 £27.47 87.54 +£48.61 0.009%*
VitaminS%;Mea“ 23.72 + 14.60 25.12+7.53 0.019%
Table 1: Age, gender, oxidative stress and antioxidant system parameters
of study groups.

SD: Standart deviation, TAS: Total Anti-oxidant response, TOS: Total
oxidative status.
*: p<0.05 was determined as significant.

Discussion

The imbalance in oxidant and antioxidant levels causes many
metabolic and functional disorders. Excess free radicals such
as superoxide, peroxide, hydroxyl, known as reactive oxygen
molecules, threaten the integrity of phospholipids, proteins as well
as genetic materials [21,22]. Released protein oxidation products
and lipid peroxidation products lead to cell destruction [11,23].
High amounts of oxidative radicals increase the oxidative stress of
the cell. Increased oxidative stress in the liver leads to cell death
and elevated liver enzymes, which may lead to liver cirrhosis if left
untreated [9,12,24,25].

Several testing methods were used to determine the oxidative
status; we aimed to evaluate the oxidative status by measuring
TOS, TAS, ferritin, and vitamin D levels in the present study. In
a study about oxidative status in hepatitis B infection, TOS index
and TAS levels were evaluated in chronic hepatitis patients (33
person), inactive HBsAg carriers (31 person), cirrhotic patients
(12 person) and healthy control group (16 person). TOS index was
found higher while TAS level was lower in chronic hepatitis B
(CHB) and cirrhotic patients than in inactive carriers and control
group subjects [26]. Testing of TAS and TOS levels was similar to
that of our study, but ferritin and vitamin D levels were also tested
in current study. Since there was no carrier status in hepatitis C
infection, no carriers were evaluated; also cirrhotic patients were
not included in our study. Similar to the previous study, our study
also found a higher TOS index in patients with hepatitis C infection,
compared with the control group. No significant difference was
observed in TAS levels of the patient and control groups in the
present study. This can be explained by the elevation of TAS levels
due to antiviral treatment.

Compared to hepatitis C infection, there have been more studies
of hepatitis B infection and oxidant balance. In another study
about HB, Duygu et al. found higher lipid peroxidation and TOS
index levels in CHB patients compared to inactive carriers [27].
Chrobot et al., found statistically significant decrease of catalase
and superoxide dismutase activities and increase of glutathione
peroxidase activity in children with chronic viral hepatitis [25].
Dikici et al. determined some oxidative stress and antioxidant
parameters in patients with acute and CHB patients. A poly-
unsaturated fatty acid peroxidation product -malondialdehyde
(MDA)-, and conjugated dienes (CD) were measured as oxidative
stress parameters while reduced glutathione (GSH) and beta-
caroten as antioxidants. The parameters were evaluated both
before and 6 months after interferon-alpha (IFN-a) treatment in
CHB patients. Oxidative stress parameters -MDA and CD- were
significantly higher while antioxidants -GSH and beta-caroten
levels- were significantly lower than the control group. They also
mentioned that the parameters returned about to normal levels after
6 months of IFN-a treatment [28]. Our study also revealed that
oxidative stress parameters —TOS and ferritin- were higher in CHC
patients. In a study about oxidative stress in both CHB and chronic
hepatitis C (CHC), Ciragil et al. mentioned significantly higher
MDA levels in CHC than CHB. Catalase (CAT) and superoxide
dismutase (SOD) activities were significantly lower in patients
with CHC compared to CHB patients. MDA levels were lower,
CAT and SOD levels were higher in both CHB and CHC patients
compared to control group [12]. This suggests that oxidative stress
levels may vary in different stages of infections as well as in
different liver infections (hepatitis B and C). In the present study,
TOS and ferritin were significantly higher in CHC patients than in
the control group (p <0.05), but we could not compare the different
stages of the disease.

Amanzada et al. evaluated pre and post-treatment serum levels of
Vitamin D and ferritin among CHC patients. Higher ferritin and
lower serum vitamin D levels before treatment were found to be
significantly related to hepatic inflammation and fibrosis [29]. Our
study is similar to that study, in terms of determination of ferritin
and vitamin D levels in hepatitis C patients but in our study,
patients were not discriminated according to whether they received
treatment or not. The results of current study, higher ferritin levels
and lower vitamin D levels in CHC patients, were consistent
with Amanzada et al.’s study. A meta-analysis about CHC and
vitamin D revealed that low vitamin D levels in CHC patients was
associated with a higher possibility of fibrosis progression and a
lower possibility of achieving sustained virological reponse [30].
Vitamin D levels of our study were significantly lower in patients
with CHC, consistent with previous studies.

Conclusion

In conclusion, there are various oxidative stress parameters and
we determined TOS, TAS, ferritin and vitamin D among hepatitis
C patients in current study. TOS and ferritin levels were higher,
while vitamin D levels were lower in CHC patients compared
to healthy controls. The limitations of the study were the small
number of cases and the lack of separation of patients according
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to the treatment status and stage of the disease. Determination
of oxidative stress parameters may help in prognosis monitoring
or treatment support of the disease. Further clinical research is
needed on the contribution of vitamin D to treatment in patients
with CHC.
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