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ABSTRACT

Background: The rate of hepatocellular carcinoma
(HCCQ) is increasing in Egypt where the major risk factor is
chronic infection with hepatitis C virus (HCV). The
development of effective markers for the detection of HCC
could have an impact on cancer mortality and significant
public health implications worldwide. The objective of this
study is to investipate the role of interleukin-8, some
antioxidants and some trace elements in Egyptian patients
with hepatocellular carcinoma infected with hepatitis C virus.
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Methods: This study comprised 40 patients with HCC (20 with cirrhosis
and 20 without cirrhosis) and 20 patients with hepatitis C virus. They
were 39 males and 21 females with age range from 22 to 71 years.
Twenty apparently healthy volunteers with matched age and sex were
taken as contro! group. Serum concentration level of IL-8 was measured
using an enzyme-linked immunosorbent assay {(ELISA). The serum
antioxidants were measured using spectrophotometric analysis and trace
elements by using atomic absorption spectrophotometry.
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Results: A highly significant elevation was found in interleukin-8, -
fetoprotein, iron and malondialdehyde in patients with HCC compared
to control subjects. On the other hand, serum levels of reduced
glutathione, catalase, superoxide dismutase, total antioxidant capacity
and zinc were significantly decreased in patients with HCC comparad to
control subjects. A positive correlation was found between serum level
of IL-8 and each of GSH (r=0.534 and P~ 0.000), SOD (r=-0.295 and
P=0.021), CAT (r=-0.545 and P= 0.000) and Zn (r=0.422 and P= 0.001)
in all patients group.

Concluzion: The ability to measure IL-8 in the serum could be useful as
a prognostic marker of HCC patients. The levels of antioxidants such as
CAT, SOD and GSH in HCC patients when compared to control group
played a vital and important role in the prevention of complications of
liver cancer. Interleukin-8, some antioxidants (MDA, GSH, CAT and
SOD) and some trace elements (Fe and Zn) are suggested to be
simultaneously evaluated in order to enhance the detection of HCC.

INTRODUCTION

Hepatitis C virus (HCV) infection is a significant clinical
problem throughout the world and it is a major cause of liver cirrhosis
and liver cancer. Hepatocellular carcinoma (HCC) is the fifth most
common malignancy in the world complicating liver cisthosis in most
cases. Its incidence is increasing worldwide ranging between 3% and 9%
annual [Filipowicz, (2010)]. In Egypt, HCC was reported to account for
ahout 4.7% of chronic liver disease (CLD) patients. The epidemiology
of HCC is characterized by marked demographic and geographic
variations [Blum & Spangenberg, (2007) and Davis et al., (2008)].
The burden of hepatocellular carcinoma (HCC) has been increasing in
Egypt with a doubling in the incidence rate in the past 10 years [Anwar
et al., (2008)], where the major risk factors are chronic infections with
hepatitis B and C viruses [Ezzat et al., (2005)].

Other factors such as cigarette smoking, occupational exposure
to chemicals such as pesticides, and endemic infections in the
community, such as chistosomiasis, may have additional roles in the
etiology or progression of the disease [Anwar et al., (2008)]. On the
other hand, these problems may be increases due to the high prevalence
of hepatitis C viral infection in Egypt [Hassan et al., (2001)].
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Interleukin-8 is a small and soluble peptide (8-10 K Da) [Brat et
al,, (2005)], it has sequence identity ranging from 24% to 46% with the
other members of the CXC family. Expression of IL-8 can be induced,
in some cases up to 100-fold, by IL-}, TNF-a, IL-6, interferon-y,
lipopolysaccharide, phytohemagglutinin, phorbol myristate acetate,
reactive oxygen species, and other cellular stresses. Potent inhibitors of
IL-8 production include dexamethasone, 1L-4, and IL-10 [Mukaida et
al,, (1994)]. Serum level of IL-8 was found to be a prognostic marker in
soft tissue sarcoma [Rutkewski, ct al. (2002)], B-cell chronic
lymphocytic leukemia [Malica, et al. (1999)], primary gastrointestinal
non-Hodgkin’s lymphoma [Retzlaff et al., (2002)] and malignant
melanoma [Ugurel et al., (2001)]. 11.-8 contributes to human cancer
progression through potential mitogenic, and angiogenic functions
|[Zekri et al.,(2010)). Its expression plays a critical role in the metastatic
potential of human HCC more than in angiogenesis or tumor
proliferation [Kubao et al., (2005)].

The induction of cytokine synthesis was found to depend on the
oxidative properties of H2O, as it was inhibited by the addition of
catalase, and to require de novo protein synthesis. It has been shown that
HCYV infection itself is also characterized by an increase in free radical
formation manifested by increased hepatic and serum levels of products
of lipid peroxidation [De Maria et al., (1996)].

HCV infection is characterized by increased markers of oxidative
stress. Lipid peroxidation products are increased in serum, peripheral
blood mononuclear cells (PBMC), and liver specimen from hepatitis C
patients. In addition, there is a significant reduction of hepatic,
plasmatic, and lymphocytic gluiathione (GSH ) levels in patients
chronically infected by HCV, particularly with the Ib genotype [Cheoi et
al., (2004)].

On the other hand, trace elements are required for growth,
maintenance of life and reproduction. A deficiency of these elements
produces a functional impairment. Very small amounts of trace elements
are necessary for optimal performance of a whole organism [Saracoglu
et al., (2009)].

The aim of this work is to evaluate the role of IL-8, some
antioxidants and some trace elements in egyptian patients with
hepatocellular carcinoma infected with HCV,
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Subjects and methods

This study comprised 40 patients with hepatocellular carcinoma
HCC (20 with cirrhosis and 20 without cirrhosis) and 20 patients with
hepatitis C virus. They were 39 males and 21 females with age range
from 22 to 71 years. They were selected from Gastroenterology-
Surgical-Center, Mansoura University, Egypt. Twenty apparently
healthy volunteers with matched age ranged from 18 to 73 years and
matched sex (13 males and 7 females) were taken as contro! group. This
study was approved by the local ethics committee, and a written consent
was taken from patients.

Patients and controls were subjected to the following clinical and
laboratory investigations: 1- Patient history taking with special stress on
age, sex, presence of symptoms. 2- Thorough clinical examinatior:,
complete blood count and fiver function tests (to exclude other diseases
affecting the results) 3- Serum AFP was determined by a
chemiluminescence  method  (Immulite, Diagnostic  Products
Corporation, Los Angeles, CA, USA). 4- Serum IL-8 was determined
using arn Enzyme linked Immunosorbent Assay (ELISA) technique, and
the IL-8 kit was obtained from Orgenium Laboratories Business unit, -
Finland, [Matsuhuma K. Et al. (1989)]. 5- Serum catalase was
determined by the method of [Aebi (1984)], serum reduced glutathione
was determined by the method of [Beutler et al. (1963)] and serum
superoxide dismutase by the method of [Nishikimi et al. (1972)], while
the liptd peroxidation levels was measured according to the method of
[Ohkawa et al. (1979)] and serum total antioxidant capacity according
to the method of [Koracevic (2001)] by using for each one a
commercially available kit (Biodiagnostic, Egypt). 6-Trace elements
were measured by using atomic absorption spectrophotometry by using
Perkin Elemer 2380 instrument.

Statistical analysis was done using the statistical package of social
sciences (SPSS) software version 11.5. Student’s t-test was used to
evaluate the difference between the means of two sets of data. P values <
0.05 were considered to indicate statistical significance. )

RESULTS

The current study was undenaken to estimate the serum levels of
interleukin-8 (IL-8) and of some micronutrients elements such as: zinc,
copper and iron, as well as the serum activities of superoxide dismutase
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(SOD) and catalase (CAT) enzymes also the concentration of total
antioxidant capacity (TAC), glutathione (GSH) contents and lipid
peroxidation in patients with HCC, with and without cirrhosis, HCV
patients as well as in healthy control individuals.

Table | shows a significant increase in the level of interleukin-8
(IL-8) in HCYV patients, in HCC without Cirrhosis patients and in HCC
with Cirrhosis patients when compared to its level in the control group
{p{ 0.001 for each group).

Table (1): Comparison between HCC with and without cirrhosis
patients, HCV patients and healthy control group regarding

IL-8 and AFP.
HCC Patients
Healthy HCY without with P
Contro! patients Cirmhosis Cirthosis
N=20 N =20 N=20 N =20
Pl <0.001*
IL-8 P2 <0.001*
(pg/mi) 286+0.80 | 7924599 | 394243035 | 4193£198) | 5 o
Mean + SD pd =0.001*
Pl =0.00}*
AFP (pg/L) ~ | P2<0.001"
Mean + SD 2.52 £0.59 2.43 2 0.61 14.47 £14.45 | 23.56 £21 .67 P =0.120
P4 =(.636

Pi: significance between HCC without cirrhosis and healthy controf,

P2: significance between HCC with cirrhosis and healthy contrad.

F3: significance between HCC with cirrhosis and HCC without cirrhosis
patients.

p4: significance between HCV and healthy control.

There is a highly significantly increase (p< 0.001) in the level of
a- fetoprotein (AFP) in HCC without Cirrhosis patients and in HCC with
Cirthosis patients when compared to control group. On the other hand,
there is no significant difference between HCC with Cirrhosis patients
and HCC without Cirrhosis patients regarding the levels of 1L-8 and
AFP.
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Table (2);: Comparison between HCC with and without cirrhosis
patients, HCV patients and healthy control group regarding
malondialdehyde, glutathione, catalase, {otal antioxidant
capacity and superoxide dismuiase.

HCC Patients
Heaithy HCV patienls w.itheuf_ V{ith .
Control N =20 Cirrhosis Cirrhosis P
N =20 N=20Q N=20
MDA Pl <0.001*
(amol/m}) . P2 <0.001"
Mean + SD 7771215 1396+ 472 £4.10 £ 4,61 21.72+7.718 P3 <0.001*
P4 <0.001*
GSH Pl < 0.001*
(mg/dt) P2 <Q.001*
Mean £ SD 9212042021 | 782.30+18.94 | 651,10+ 24.65 | 506.90+£32.78 P3 < 0.001*
P4 = .001°
Pl <0.001%
CAT (U/L) P2 <0.001*
Mean £ SD 923 £0.42 8.57 £ 0.34 6.0+029 4,01 £ 0,27 P3 {0'00] .
P4 <0.00)1*
TAQC PI=0.05"
Mean 5D 227+0.80 2,11+ 0,89 1.86:0.43 1.4 £0.19 P3 = 0.463
Pd4=0.544
S0D P, = 0.006*
(Ufml) P =0.007%
Mean £ SD 284.70+£94.37 | 277.63+£78.72 | 199.78+03.648 203.35+85.84 P, = 0.900
Py= 0798

P1: significance between HCC without cirrhosis and healthy control.
P2: significance between HCC with cirthosis and healthy control.

P3: significance between HCC with cirrhosis and HCC without
cirrhosis patients.

p4. significance between HCV and healthy control.
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Table (3): Comparison between HCC with and without cirrhosis
patients, HCV patients and healthy control group
conceming the levels of some trace elements.

HCLC Patients
Y
g:jflig ?actl ents without with P
N =20 N =20 Cirrhosis Cirrhaosis
N =20 N=20
P1=0.644
Cu (mg/L) 0.17 =  P2=04]12
Mean + 5D 0.i16+£0.04 | 0172005 0.17 £ 0.07 0.04 P3= 0.913
P4 =0.624
P11 <0.001*
Fe (mg/L) 144 £ | P2=0010*
Mean £ SD 0.85+0.17  050x034 .11 2017 0.95 PI= 0.124
P4 = 0,562
Pl <0.001*
9 + 2 001+
Zn(ogl) 3554030 3212008 |2712030 o8 ool
' P4 <0.001*

P1: significance between HCC without cirrhosis and healthy control.

P2: significance between HCC with cirrhosis and healthy control.

P3: significance between HCC with cirrhosis and HCC without cirrhosis
patients.

p4: significance between HCV and healthy control.

Table 2 shows a highly significant increase for malondialdehyde
(MDA) in HCV patients, in HCC without Cirrhosis patients and in HCC
with Cirrhosis patients when compared to control group (p< 0.00} for
each group). Also, there is a highly significant increase (pll 0.001) for
MDA in HCC with Cirrhosis patients when compared to HCC without
Cirthosis patients.

A highly significant decrease for GSH and CAT in HCV
patients, in HCC without cirrhosis patients and in HCC with Cirrhosis
patients were also observed when compared to control group (p< 0.001]
for each group). Also, there is a highly significant decrease for GSH and
CAT in HCC with Cirrhosis patients when compared to HCC without
Cirrhosis patients (p< 0.001 for each). There is a significant decrease for
S0D in HCC with and without Cirrhosis patients when compared to
contro] group (p= 0.007 and p= 0.006 respectively).




Raida S. Yahya,et al. 132

Table 3 shows a highly significant decrease for the serum level
of zinc (Zn) in HCV patients and in HCC with and without Cirthosis
patients when compared to control group {(pl 0.001 for each group).
Also, a highly significant decrease was observed in the level of zine (Zn)
in HCC with Cirrhosis patients when compared to HCC without
Cirrhosis patients (p< 0.001).

On the other hand, there is a significant increase in the level of
the iron (Fe) in HCC with and without Cirrhosis patients when compared
to control group (p= 0.010 and p< 0.001 respectively).

A positive correlation was found between serum level of IL-8
and each of GSH (r=-0.534 and p= 0.000), SOD (r=-0.295 and p=
0.021), CAT (r=-0.545 and p= 0.000) and Zn (r=0.422 and p= 0.001) in
all patients group.

DISCUSSION

Chronic hepatitis C virus infection is an important cause for the
development of liver cirrhosis and hepatocellular carcinoma [Seelf
(2002)]. There is overwhelming evidence suggesting the direct and
indirect roles of HCV in the pathogenesis of HCC [Tran (2008)]. Most
of acute and chronic liver diseases are characterized by inflammatory
processes with enhanced expression of various pro- and anti-
inflammatory cytokines in the liver (Tilg & Kaser (2006)].

In our study HCC patients with and without cimmhosis show high levels
of malondialdehyde (MDA) when compared with control subject. MDA,
a product of polyunsaturated fatty acid peroxidation, was elevated in the
liver and blood [De Maria et al., (1996) and Paradis et al., (1997)].
The peripheral blood mononuclear cells from patient of chronic hepatitis
C had increased MDA concentrations this reflect lipid peroxidation
|[Levent et al,, (2006)].

Also, patients with HCV, HCC with and without cirrhosis show
high significant decrease in the level of GSH, CAT and SOD when
compared to control subjects. HCV can directly induce oxidative stress
intracellularly in hepatocytes and associated with increased ROS,
decreased intracellular and/or mitochondrial GSH content [Abdalla et
al.,, (2005) and Chei & Qu, (2006)]. Moreover, {Braticevici et al,
(2009)] reported that in chronic hepatitis C, ongoing hepatocytic
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necrosis and inflammation are associated with an increased production
of RUS. This oxidative stress induces hepatic damage leading to
depletion of reduced glutathione (GSH). These results agree with the
results obtained by [Levent et al, (2006) and Osman et al., (2007)].
They reported that GSH decrease in the blood serum of patients with
chronic hepatitis C, This alternation of cellular redox state in patients
with viral liver disease is potentiated by a correlated decrease in
antioxidant enzymes and increase of free radical-mediated damage and
apoptosis of liver cells [Loguertio & Federico (2003)]. Lin and Yin,
2007 reported that the rapid energy metabolism and/or tumor growth
occurred in HCC patients caused vitamins B depletion, which further
down-regulated GSH synthesis. Definitely, the depletion of vitamins B
and the decrease of GSH in HCC patients could impair many
physiological functions and antioxidant defense, which might further
facilitate cancer detrimental development.

Min et al., 2010 reveal a remarkable reduction of CAT in HCC patients
and correlate with the degree of malignancy of the tumor suggesting the
impairment of free radical scavenger system in hepatocarcinoma. This is
due to exposure to ROS stress is significantly associated with catalase
downregulation and methylation of the catalase promoter during the
development of HCC and that changes in ROS stress markers and the
decrease in CAT level may be due to over utilization of this enzymatic
antioxidant to scavenge the products of reactive oxygen species.

In the other hand, [Osman et al,, (2007)] reported that there is a
decrease in SOD levels in liver tissue of patients with acute and chronic
hepatitis accompanied by fatty degeneration. The decrease in SOD
explains the depletion of antioxidant enzyme defense system. Hadi et
al, 1999 found lower activities of erythrocytes SOD in patients with
cirrhosis compared with those obiained from control subjects; this is due
to further peroxidative reactions in the erythrocytes, possibly due to
peroxidation of some cellular struciures sensitive to peroxidative attack.
On the other hand, decreased activity of SOD could be due to over
utilization of this enzymatic antioxidant to scavenge the products of lipid
peroxidation or decrease in synthesize capacity of liver, and the
antioxidant defense power of the patients with virus-originated HCC.
Moreover, [Yasuyama et al.,, (1988)] found significant increases in
plasma SOD activity in chronic hepatitis, autoimmune hepatitis, primary
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biliary cirrhosis and hepatocellular carcinoma groups and this is due to
increased release of injured hepatocytes. We speculate that oxidative
damage plays an important rofe in the pathogenesis of liver diseases and
changes in the oxidant-antioxidant balance may play a decisive role in
the progression of liver damage and HCC.

The liver is the primary storage organ for iron and it is well
documented that patients with chronic hepatitis C frequently show serum
and hepatic iron overload. Hepcidin exclusively synthesized in the liver,
is thought to be a key regulator for iron homeostasis and is induced by
infection and inflammation [Mastoti et al., (2009)]. In the present study,
there is a high significant increase in iron levels in HCC patients with
and without cirrhosis compared to healthy contro! group. Kate et al.,
2007 reported that hepatic iron accumulation induces mitochondrial
impairment and tumor development in the liver and iron excess is a risk
factor for liver disease progression and HCC development in chronic
HCYV infection. Excess iron can be harmful and may be contribute to
liver injury by increasing oxidative stress and leading to progressive
liver inflammation and fibrosis in patients with HCV infection. So, the
iron reduction is an effective therapeutic agent for decreasing the risk of
HCC development in patients with HCV infection.

Sayed et al., 2005 found that the serum levels of zinc of the
patients with chronic hepatitis, cirrhosis and HCC were lower than those
of controls, which is matched with our findings. They also found that
liver impairment in HCV related chronic liver disease is the main cause
of blood decrease in zinc, independently of the nutritional status and that
lIow liver zinc and high liver copper determine amount of fibrosis.

In the present study, HCC patients infected with HCV either with
or without cirrhosis have higher levels of interleukin-8 (1L-8) when
compared with control subject. This is agrees with [Mihm et al,
(2004)], they found that serum levels of the proinflammatory chemokine
1L-8 in paticnts with chronic hepatitis C are significantly higher in
comparison with healthy controls and are associated with cirrhosis and
reported that the core protein of Hepatitis C Virus (HCV) activates the
IL-8 promotor and HCV-E2 upregulates IL-8 production. Also, the
increase level of serum IL-8 was correlating with the progression of liver
disease in patients with advanced HCC with remote metastasis
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[Tachibana et al., (2007)]. They also found that the expression of [L-8
may be augmented upon the malignant transformation of hepatocytes
during the course of chronic HCV infection. The high levels of [L-8
encountered in serum may coniribute to recruitment, trapping, and
activation of neutrophils which can promote organ failure (liver) in both
hepatocellufar carcinoma and chronic active hepatitis. Also, the increase
in IL-8 levels as the disease progressed from chronic hepatitis to liver
cirrhosis and further to HCC, suggesting that the increase may be due
not only to immune response against persistent HCV infection but also
to the development of HCC [Polyak et al., (2001)]. IL-8 level was found
1o be a significant prognostic factor in terms of disease free survival and
overall survival in patients with HCC, it was shown to be expressed in
the cytoplasm of hepatom:a cells and in vascular endothelial cells of
tumors, suggesting that the angiogenetic activity of IL-8 may contribute
to the growth of HCC [Tachibana et al., (2007)]. In brief, the core and
NS5A proteins of HCV induce the expression of the IL-8 gene, and that
serum JL-8 levels in chronic hepatitis C patients are associated with
resistance to interferon treatment, suggesting that IL-§8 plays an
important role in the maintenance of persistent infection with HCV. The
high-serum [L-8 levels in HCC patients may be caused by an excessive
production in tumor cells and subsequent release into the circulation.
These results suggest that IL-8 is central to the tumor progression of
HCC. Ren et al., 2003 show significant correlations of serum [L-8
levels with tumor size and tumor stage and suggest that [L.-8 may be
directly or indirectly involved in the progression of HCC and concluded
that serum JL.-§ may be a useful biological marker of tumor invasivencss
and an independent prognostic factor for patients with HCC, El-Tayeh
et al.,, 2012 recommended that, Alpha fetoprotein (AFP) which is the
golden marker for HCC is of low sensitivity, therefore, additional
markers such as alpha-L-fucosidase (AFU), transforming growth factors
alpha and beta (TGF-o and TGF-B) and interleukin-8 (IL-8) are
suggested to be simultancously evaluated in order to enhance the
detection of HCC.

This study show a significant increase in the serum levels of AFP
in HCC patients either with cirrhosis or without compared to healthy
contro} subjects. This observation agrees with that shown by [Arrieta et
al., (2007), Rodriguez-Diaz et al., (2007) and Baig et al., (2009)} they
reported that the progressive elevation of alpha fetoprotein in patients
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with liver cirrhosis is useful for the diagnosis of hepatocellular
carcinoma and helpful in assessing problems in management of HCC
and monitoring treatment regirments. In addition, AFP is also an
indicator of HCC risks mostly in patients with cirrhosis and HCV/HBV
infection.

In conclusion, the ability to measure [L-8 in the serum could be
useful as a prognostic marker of HCC patients. The levels of
antioxidants such as CAT, SOD and GSH in HCC patients when
compared to control group played a vital and important role in the
prevention of complications of liver cancer. Interleukin-8, some
antioxidants (MDA, GSH, CAT and SOD) and some trace elements (Fe
and Zn) are suggested to be simultaneously evalvated in order to
enhance the detection of HCC.
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