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• VIRAL  HEPATITIS •

INTRODUCTION
Hepatitis C virus(HCV) is a common cause of  hepa-
tocellular injury that is associated with complex and 
vigorous immunologic mechanisms. Both humoral and 
cell-mediated immune responses participate in the host 
defense against HCV infection, but it is increasingly 
recognized that cellmediated response to the cytokine 
system plays a role in the im-munopathogenesis of  chronic 
hepatitis C[1].

Cytokines constitute a complex network of  molecules 
involved in the regulation of  the inflammatory response 
and the homeostasis of  organ functions. Moreover, 
cytokines coordinate physiologic and pathologic processes 
going on in the liver, such as liver growth and regeneration, 
inflammatory processes including viral liver disease, liver 
fibrosis and cirrhosis. Liver growth and regeneration are 
regulated by several cytokines. The cell-mediated immune 
response plays a central role in hepatocellular necrosis and 
in the immunopathogenic mechanisms involved in viral 
clearance and persistence in liver disease of  viral etiology[2].

T lymphocytes and immunoregulatory cytokines are 
of  critical importance in the host defense against HCV 
infection. T-helper type 1 (Th1) cytokines (interleukin-2 
[IL-2], interferon-�� [I��-��]�� are re�uired for host anti-viral�� [I��-��]�� are re�uired for host anti-viral [I��-��]�� are re�uired for host anti-viral��]�� are re�uired for host anti-viral]�� are re�uired for host anti-viral 
responses, while T-helper type 2 (Th2�� cytokines (IL-4, 
IL-10�� can inhibit the development of  these effectors[3]. It 
has been demonstrated that pro-inflammatory IL-6 is able 
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Abstract
AIM: To observe the imbalance between T helper cell 
Th1 and Th2 cytokines in several chronic hepatitis 
disease at different stages of disease progression.

METHODS: We measured the cytokine levels of Th1 
(IL-2 and IL-2R), Th2 (IL-10) and the pro-inflammatory 
cytokines (IL-6 and IL-6R and TNF and TNF-RI and II) 
by the ELISA technique in the sera of 33 hepatocellular 
carcinoma (HCC) patients and 20 chronic liver disease 
(CLD) patients. In addition, 20 asymptomatic hepatitis 
C virus carriers and 20 healthy subjects negative for 
hepatitis C virus(HCV) markers served as controls.

RESULTS: Anti-HCV antibodies were found to be 
positive in 94% of HCC cases and 75% of CLD cases. 
On the other hand, HCV viremia was detected using RT-
PCR in 67% of HCC cases and 65% of CLD cases. HBsAg 
was positive in 9% of HCC cases and 30% of CLD cases. 
Also bilharzial-Ab was positive in 55% of HCC cases, 
65% of CLD cases and in 70% of asymptomatic carriers 
(ASC). HCC patients had significantly higher values of IL-
2R, TNF-RII (P<0.001), and TNF-RI (P>0.05), but lower 
TNFα (P<0.001) and IL-6 (P = 0.032) in comparison to 
ASC. But, in comparison to non-cancer controls, HCC 
patients had higher values of IL-2R, IL-6R, TNF-RI and 
TNF-RII, but lower TNF-α (P <0.001). CLD patients 
had higher IL-2R, TNF-RI, and TNF-RII (P<0.001) than 
ASC. But, in comparison to non-cancer controls, CLD 
patients had higher values of IL-2R, TNF-RI and TNF-
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© 2005 The WJG Press and  Elsevier  Inc.  All rights  reserved.

Key words:  Cytokine; HCV; Genotype-4; Liver disease

Zekri ARN, Ashour MSE, Hassan A, Alam El-Din MA, El-
Shehaby AMR, Abu-Shady MA. Cytokine profile in Egyptian 
HCV genotype-4 in relation to liver disease progression. 
World J Gastroenterol 2005; 11(42): 6624-6630
http://www.wjgnet.com/1007-9327/11/6624.asp



Zekri ARN et al. Cytokines in Egyptian HCV genotype-4                                                                                     6625

to influence hepatocarcinoma progression in patients with 
liver cancer[4]. Tumor necrosis factor (T���� plays a role in 
the pathogenesis of  chronic hepatitis C[5]. Also, chronic 
HCV infection is associated with an increase in the levels 
of  soluble T�� receptors I and II[6]. 

Screening high-risk populations with ultrasonography 
and serum α�P levels produces diagnosis of  only 40-60% 
of  patients with hepatocellular carcinoma (HCC) at a stage 
where the tumor can be resected or treated with curative 
intent[7]. 

In this study, we aimed to characterize serum cytokine 
levels of  IL-2 and its receptor (IL-2R��, IL-6 and its re-
ceptor (IL-6R��, IL-10, T��-α and its soluble receptors 
(T��-RI and T��-RII�� by enzyme immunosorbent assay 
in HCC patients, chronic liver disease (CLD�� patients, 
and HCV asymptomatic carriers (ASC��, to figure out the 
possible imbalance between Th1 and Th2-like cytokines 
and their possible relation to hepatocarcinogenesis, as well 
as to evaluate the clinical significance of  these cytokines 
in different stages of  HCV infection, and their possible 
use as markers of  disease progression, since there are no 
reliable markers for disease progression from CLD to 
HCC.

MATERIALS AND METHODS
Patients and controls
This study was conducted on 33 histologically proven 
HCC and 20 CLD patients (i.e., chronic active hepatitis 
with or without cirrhosis). All patients were presented 
before treatment to the specialized liver clinic of  the 
�ational Cancer Institute (�CI��, Cairo University, between 
April 2000 and June 2001. The study also included 40 
control subjects: 20 asymptomatic carriers of  HCV 
infection (ASC) as positive controls (positive for both 
HCV-AB and HCV RT-PCR��, and 20 subjects without 
infection with HCV (�C�� as negative controls (negative 
for HCV by both anti-HCV-Ab and HCV RT-PCR��. The 
criteria for inclusion in the study groups were as follows: (a) 
ASC group: persistently normal alanine aminotransferase 
(ALT�� values for 6 mo and no detectable liver changes 
by sonography except for a bright fatty liver, which is 
common in the Egyptian population. (b�� CLD group: (1�� 
persistent increase of  the ALT values more than three 
times the normal value for atleast 6 mo; (2�� exclusion of  
other causes of  CLD such as alcoholism or hepatotoxic 
drugs; (3�� histopathological examination of  core needle 
biopsies. Accordingly, patients were classified into 8 mild, 
7 moderate, and 5 severe cases of  CLD. (c�� HCC group: 
HCC neoplastic cells were identified histopathologically 
in H&E-stained sections of  a core needle biopsy. Cases 
were classified into G1 (8 cases��, G2 (22 cases�� and G3 (3 
cases). A detailed history and physical examination of  the 
patients were carried out with special emphasis on history 
of  bilharzias, prior parenteral therapy, infective hepatitis 
and jaundice or other signs of  liver cell failure. Complete 
clinical examination, which includes the manifestations 
of  hepatitis and liver cell failure such as jaundice, 

hepatomegaly, tenderness in the right hypochondrium, 
ascites, spleenomegaly, lower limb edema as well as 
abdominal ultrasonography was also done side by side with 
routine laboratory investigations including complete blood 
picture, liver and kidney function tests.

ELISA and HA assays
Sera collected from 5 mL of  coagulated blood was 
ali�uoted and stored at -80 ℃ until use. All the sera of  
patients and controls were tested for HCV antibody and 
HBsAg by the third-generation ELISA using kits from 
Innogenetics (Belgium�� and the E�uipar (Saronno, Italy��. 
They were also tested for antibodies of  Schistosomal 
infestation by �uantitative indirect hemagglutination kits 
from �umouze Laboratories (Paris, �rance��. All tests were 
done according to the manufacturer’s instructions. 

RT-PCR of HCV
�ucleic acid extraction was done by QIAGE� viral R�A 
Mini-extraction kit (QIAGE��� using 140 μL of  patient 
serum according to the manufacturer’s procedure.

RT and PCR were done as previously described 
by Zekri et al[8]. After completion of  the amplification 
reaction, 10 μL of  each PCR reaction product was 
analyzed by electrophoresis through an agarose 1.2% gel 
stained by ethidium bromide in Tris-acetate-EDTA buffer 
(pH 8.0�� and D�A was transferred from the gel onto a 
nitrocellulose filter with alkaline buffer (4 � �aOH��. The 
transferred D�A was cross-linked by incubation for 2-3 h 
at 80 ℃ and the blot was then hybridized with an internal 
probe[8].

HCV genotyping
The line immuno-probe assay was used to determine the 
HCV genotype as described previously[9] using I��O-
LiPA II and III provided by Innogenetics (Belgium��.

ELISA for cytokine assay
The following cytokines were assayed for all study groups 
using �uantitative ELISA plate method: IL-2 (Quantikine, 
R&D Systems, Inc., Minneapolis, USA��, soluble IL-2 
receptor (sIL-2R�� (Diaclone Research, �rance��, IL-10 
(Quantikine R&D Systems, Inc., Minneapolis, USA��, IL-6 
(Accucyte, Cytimmune Sciences Inc., MD, USA��, soluble 
IL-6 receptor (sIL-6R�� (Diaclone Research, �rance��, tumor 
necrosis factor alpha (T��-α) (Accucyte, Cytimmune 
Sciences Inc., MD, USA��, as well as their soluble receptors 
(sT��-RI, sT��-RII ; Immunotech, �rance�� . We 
considered the cut-off  values for the studied cytokines as 
mean+2SD of  the negative controls.

Histological studies of liver
Liver core needle biopsies (atleast 10 mm long�� from 
CAH and HCC patients who participated in the study 
were examined by two independent pathologists. Biopsy 
specimens were assessed for fibrosis (score 0-4�� and 
activity (score 0-18�� according to the scoring system of  
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Knodell. Chronic hepatitis C was defined as mild, if  the 
total score was 6, moderate, if  the score was between 6 
and 9, and severe, if  the score was 9.

Statistical analysis
SPSS package (version 10�� was used. Mean and standard 
deviation were estimates of  �uantitative data. �on-
parametric t test (Mann-Whitney test�� or non-parametric 
A�OVA (Kruskal-Wallis test�� was used to compare means 
of  more than two independent groups. �isher’s exact and 
chi-s�uare tests were used to validate the hypothesis of  
proportional independency. Correlation analysis was used 
to detect the association between �uantitative data.

RESULTS
The clinical characteristics of  the studied groups are 
shown in Table 1. HCC patients had significantly higher 
cirrhosis, irregular surface of  liver, jaundice, serum AST 
and HCV-Ab positivity than in CLD cases (0.05, 0.007, 
0.002, 0.006, and 0.05 respectively�� and only HCC patients 
had significantly lower HBsAg than CLD patients. All the 
studied cases showed HCV genotype-4 by I��O-LiPA.  

�o significant difference was found in the history 
of  bilharziasis, prior to the parenteral anti-bilharzial 
therapy, smoking, diabetes and hypertension in relation 
to the presence of  HCV-Ab was found in HCC and CLD 
patients. HCV viremia by RT-PCR was positive in 22 of  31 
(71%�� HCV-Ab positive HCC cases, and in 11 of  15 (73%�� 
HCV-Ab positive CLD cases.

Scatter diagram representing the values of  IL-2, IL-
2R, IL-6, IL-6R, IL-10, T��-α and their soluble receptors 
T��-RI and T��-RII in HCC, CLD cases, ASC and 
normal controls around the cut-off  value are shown in 
�igures 1A-G.

Concentrations of  IL-2R, IL-6R and IL-10 were higher 
in HCC patients than in other groups (16.7±5.4 ng/mL, 
56.5±17.97 ng/mL, 9±26.07 pg/mL respectively��. On 
the other hand, the mean concentrations of  T��-RI and 
T��-RII were higher (1.87±1.5 and 9.160±0.4 ng/mL�� in 
CLD patients than in other groups. Schistosomal-Ab and 
T��-α were higher (1205±120 and 811±5.8 ng/mL�� in 
asymptomatic HCV carriers than in other groups. IL-6R 
was significantly higher in HCC, CLD and ASC than �C 
group and there is a consistent increase in the IL-10 level 
with the disease progression from �C to HCC (Table 2��. 

In HCC group, positive HCV-RT-PCR cases had higher 
values of  IL-2R, IL-6, IL-10 and T��-RII (P = 0.689,  
P = 0.925, P = 0.636 and P = 0.05 respectively�� than non-
viremic cases, whereas positive HCV-RT-PCR in CLD 
cases had higher values of  IL-6R, IL-10 and T��-α  
(P = 0.28, P = 0.08 and P = 0.966�� (results not shown��.

�o significant difference was noticed in any of  the 
clinical characteristics of  the patients with cytokine values 
above the cut-off, when compared to those below the cut-
off  in both HCC and CLD patients (results not shown��. 
Scatter diagram representing the values of  IL-1, IL-2R, 
IL-6, IL-6R, IL-10, T��-RI and T��-RII in HCC, CLD 
cases, ASC and non-cancer controls (�C�� around the 

cut-off  value are shown in �igures 1A-G. Mean serum 
cytokine levels in the different study groups are shown 
in Table 2. Regarding IL-2, no difference in its level 
was observed among the four groups. However, HCC 
patients had significantly higher values of  IL-2R, T��RII 
(P<0.001��, and T�� RI (P>0.05��, but lower T��-α 
(P<0.001�� and IL-6 (P = 0.032�� in comparison to ASC. 
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But, in comparison to non-cancer controls, HCC patients 
had higher values of  IL-2R, IL-6R, T��-RI and T��-RII, 
but less T��-α (P<0.001��. CLD patients had higher IL-
2R, T��-RI and T��-RII (P<0.001�� than in ASC. But, 
in comparison to non-cancer controls, CLD patients had 
higher IL-2R, T��-RI and T��-RII, but lower T��-α 
(P<0.001��. IL-10 was higher (though not significantly�� in 
HCC and CLD patients than in symptomatic carriers and 
non-cancer controls. �o significant difference was noticed 
in any of  the clinical characteristics of  patients with 
cytokines values above the cut-off, when compared with 
those below the cut-off  in both HCC and CLD patients.

The most sensitive cytokines as markers for disease 
progression in HCV-infected patients were IL-2R (91% of  

HCC and 80% of  CLD patients had values above the cut-
off��, IL-6R (88%, 95%, and 85% of  HCC, CLD and ASC 
respectively, had values above the cut-off�� and also T��-
RII (81% of  HCC and 85% of  CLD cases had values 
above the cut-off).

DISCUSSION
It has been reported that hepatotropic viruses HBV, 
HDV, HCV are associated with HCC, and more than 
80% of  HCCs that occur worldwide are thought to be 
associated with chronic viral hepatitis[10]. In our series, 
the prevalence of  anti-HCV antibodies by the third-
generation ELISA was 93.9% in HCC patients. HCV-AB 

P

0.05
0.007
0.27
0.002
0.85
0.38
0.59
0.45
0.05
0.05
0.8

0.06
0.006
0.414
0.34

Variables
Age (mean±SD)
Gender (M/F)
Liver state:
  Cirrhosis
  Irregular surface
  Ascites
  Jaundice
  LL edema1
  Megaly
Spleenomegaly
  Schistosomal-Ab
  HCV-Ab
  HBsAg
  HCV-RNA
Liver function tests
  ALT (mean±SD)
  AST (mean±SD)
  Alk ph (mean±SD)
  Bil (mean±SD)

HCC (n = 33)
55.3±10.1
27/6

30 (91%)
30 (91%)
13 (39.4%)
27 (81.8%)
19 (57.6%)
33 (100%)
19 (57.6%)
18 (54.5%)
31 (93.9%)
3 (9%)
22 (66.7%)

67.2±43.3
126.4±57.4
260.4±193.4
2.28±2.1

CLD (n = 20)
63.3±8.3
14/6

14 (70%)
12 (60%)
11 (55%)
  8 (40%)
11 (55%)
19 (95%)
13 (65%)
13 (65%)
15 (75%)
  6 (30%)
14 (70%)

48±33.1
83.6±54.1
221±126.7
2.02±1.9

ASC (n = 20)
34±7.7
14/6

    0
    0
    0
    0  
    0
    0
    0
14 (70%)
20 (100%)
  4 (20%)
20 (100%)

27.2±(7.0)
26.1±(5.0) 
70±26.1 
1.0±0.2 

NC  (n = 20)
31.7±11.8
12/8

   0
   0
   0
   0
   0
   0
   0
1 (5%)
1 (5%)
   0
   0

25.3±(4.2)
19.1±(5.0) 
65±24.2 
0.9±0.1 

Table 1 Clinical features of study groups

1LL edema: lower limb edema. P<0.05 difference is statistically significant.

Cytokine
IL-2 
Cut-off=3.087 pg/mL
Number of positive cases
IL-2R 
Cut-off=3.5 ng/mL
Number of positive cases
IL-6
Cut-off=10.06 ng/mL
Number of positive cases
IL-6R 
Cut-off=30.65 ng/mL
Number of positive cases
IL-10 
Cut-off=4.71 pg/mL
Number of positive cases
TNF-α
Cut-off=17.2 ng/mL
Number of positive cases
TNF-α RI
Cut-off=0.599 ng/mL
Number of positive cases
TNF-α RII 
Cut-off=4.74 ng/mL
Number of positive cases

HCC (n = 33)
3.07±0.01

1 (3%)
16.67±5.44

30 (91%)
4.71±2.49

1 (3%)
56.48±17.97

29 (88%)
9±26.07

9 (31%)
4.77±3.2

      0
1.27±0.98

24 (72%)
7.89±3.57

25 (81%)

CLD(n = 20)
3.07±0.005

       0
16.28±5.28

16 (80%)
5.2±1.68

      0
54.47±16.72

19 (95%)
6.59±7.57

8 (40%)
5.53±1.9

      0
1.87±1.50

16 (80%)
9.16±4.26

17 (85%)

ASC(n = 20)
3.07±0.009

6 (30%)
3.42±1.85

9 (45%)
6.4±1.9

1 (5%)
54.13±16.35

17 (85%)
3.96±2.24

3 (15%)
811±5.8

20 (100%)
0.56±0.23

7 (35%)
3.42±1.72

4 (20%)

NC(n = 20)
3.08±0.004

       0
1.39±1.09

1 (5%)
4.82±2.62

1 (5%)
19.62±5.52

       0
3.13±0.79

       0
58±196

1 (5%)
0.29±0.16

1 (5%)
2.17±1.29

       0

P 
>0.05 

<0.001

0.032

<0.001

>0.05

<0.001

<0.001

<0.001

Table 2 Serum levels of cytokines in the study groups (mean±SD)

1Cut-off=mean±2 SD of non-cancer controls. P<0.05 difference is statistically significant.
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was positive in 86.5% of  37 HCC patients in our previous 
study[11]. However, this ratio is higher than those reported 
by other researchers[12,13]. The present study showed that 
the prevalence of  anti-HCV antibodies was 75% in CLD 
patients, which is also higher than those reported by other 
researchers[14,15]. 

The HCV viremia in our HCV-serpositive HCC 
cases was also higher than those reported by other 
researchers[11,16,17]. This discrepancy might be explained 
by the fluctuations of  the amount of  the viruses in the 
serum[18]; or the discrepancy of  RT-PCR methods used by 
the different series[8]. 

In our study, HBsAg was found in 9% of  HCC cases, 
which is similar to that in our previous studies[11,12]. HBsAg 
was found in 30% of  our CLD cases, which is higher than 
that reported by Angelico et al[14]. In the present study, 
history of  bilharziasis and prior anti-bilharzial parenteral 
therapy was found in 51.6% and 41.9% of  HCC patients 
and in 73.3% and 60% of  CLD patients respectively, 
indicating that history of  parenteral anti-schistosomal 
therapy is a major risk factor for transmitting HCV 
infection. 

Anti-bilharzial antibodies were found in 55% of  HCC 
patients in our study, which is higher than that reported 
in our previous studies[11]. This high incidence could be 
attributed to the fact that most of  our HCC patients 
(66.7%�� came from rural areas. Rural populations in both 
Egypt and other African areas have a higher incidence of  
viral hepatitis. In the rural areas, many individuals may 
become infected due to tattooing[19].

A characteristic feature of  HCV infection is a high 
fre�uency of  persistence and progression to CLD. Persistent 
infection upsets the balance between immunostimulatory 
and inhibitory cytokines, which can prolong inflammation 
and lead to necrosis, fibrosis, and CLD [1]. Elevated 
concentrations of  cytokines also represent a characteristic 
feature of  CLD, regardless of  underlying etiology, which 
may represent a conse�uence of  liver dysfunction instead 
of  inflammatory disorder[20].

Missale et al[2] and Cacciarelli et al[3] found that serum 
IL-2 is significantly elevated in HCV chronically HCV-
infected patients. However, Simsek and Kadayifci[21] 
found that serum IL-2 has no significant change in the 
same group of  patients. In contrast, our study showed 
no significant change in the levels of  IL-2 among the 
different groups. The high level of  sIL-2R might explain 
the apparently normal level of  IL-2 in our patients as 
low IL-2 level could therefore be due to soluble receptor 
binding to IL-2. This theory is also supported by Sismek 
and Kadayifci[21]. On the other hand, Izzo et al[22] found 
that serum levels of  sIL-2R correlate with the histological 
severity of  liver damage in patients with chronic HCV 
infection and may be used as a marker in patients at high 
risk of  getting HCC and the highest levels of  soluble IL-
2R occur in patients with HCC[23]. We could not, however, 
correlate serum levels of  sIL-2R with the different clinical 
and biochemical findings in HCC in this study. 

Thus, sIL-2R may play a role in the pathogenesis of  
chronic active hepatitis and HCC, and could be considered 

as a good marker for disease progress in chronic HCV-
infected patients. IL-2R was above normal in 91% of  HCC 
and in 80% of  CLD cases in our study.

Interleukin-6, a multifunctional cytokine produced 
by a variety of  cells, plays a central role in regulating 
the immune system, hematopoiesis, and acute phase 
reaction. It interacts with a receptor complex consisting 
of  a specific ligand-binding protein (IL-6R, gp80�� and 
a signal transduction protein (gp130��[24,25]. Serum IL-6 
levels are higher in patients with chronic HCV infection 
in comparison to healthy adults [26,27]. In contrast, our 
results showed that IL-6 was slightly higher only in asy-
mptomatic HCV carriers than in non-cancer controls, 
but apparently normal in both HCC and CLD patients, 
which is in accordance with that reported by Tovey et al[28]. 
Altered IL-6 gene expression is a characteristic feature of  
advanced stage of  severe liver disease. McGuinness et al[29] 
also found that IL-6 mR�A is down-regulated in chronic 
HCV-infected patients.

On the other hand, Steffen et al[30] revealed that IL-6 is 
inversely correlated with sIL-6R, as IL-6 may play a role 
in the decrease of  sIL-6R either by the direct inhibitory 
effect on the expression of  the IL-6R gene or by the 
formation of  IL-6R/sIL-6R complexes followed by their 
internalization in target cells. This might partially explain 
the apparently normal levels of  IL-6 in our HCC and CLD 
patients by the increase in their sIL-6R levels. 

The pro-inflammatory cytokine tumor necrosis factor-α 
plays an important role in the pathophysiology of  liver 
disease. Specific antagonists of  this cytokine have been 
found in recent years. T�� soluble receptors p55 and 
p57 derived from the cell surface are naturally occurring 
substances that inhibit the biological effects of  tumor 
necrosis factor.

The striking elevation of  pro-inflammatory cytokine 
T��-α in asymptomatic HCV carriers may reflect both 
insufficiency of  HCV elimination and a failure to control 
the cytokine cascade. Our result is opposite to those 
reported by Goyal A[20] and Toyoda et al[31]. This could 
be attributed also to the difference in the epitopes of  
the ELISA system used by the different groups or to 
the difference in genotypes. All our cases showed HCV 
genotype-4.

The promoter in the IL-6 gene has been shown to 
contain regulatory regions to which D�A-binding proteins 
can bind. These D�A-binding proteins, induced by IL-1 
and T��-α, stimulate transcription of  the IL-6 gene. Thus, 
as IL-1 and T��-α levels increase, production of  IL-6 also 
increases[32]. Our result is in accordance with the above 
findings, and the decrease in T��-α is associated with a 
decrease in IL-6 in HCC and CLD cases.

In our study, HCC cases had significantly higher 
values of  T��-RII and T��-RII (P<0.001�� than ASC 
and �C subjects. Thus, the rise in concentrations of  T�� 
receptors I and II in our patients suggests that HCV-
related liver disease involves immunological mechanisms 
including activation of  the T�� system and may reflect 
the degree of  inflammation and development of  HCC. 
These results are in accordance with other studies[33,34]. 
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Tai et al[5] also showed that sT��-RI levels correlate with 
liver inflammation in all patients, whereas this correlation 
cannot be found with sT��-RII, IL-2, IL-10 and T��-α. 

Accordingly, we can use T��-RII as a marker in HCV-
infected cases at high risk of  getting CLD and HCC.

Delpuech et al[35] showed that even if  the infection 
of  H9 T cell line with HCV does not result in any viral 
progeny, HCV induces the activation of  IL-10 secretion, 
which supports the role of  IL-10 in HCV pathogenesis. 
Cacciarelli et al[3] and Kakumu et al[33] found that serum 
IL-10 levels are significantly higher in all CLD groups 
than in controls, indicating that IL-10 reflects the degree 
of  inflammation in the liver and may be related to the 
development of  HCC. In our series, IL-10 levels were 
increased (though not significantly�� in HCC, CLD in 
comparison to non-cancer controls. The positive HCV-
viremic CLD cases also had higher values of  IL-10  
(P = 0.08�� than non-viremic cases. In addition to the 
production at the site of  inflammatory changes with 
activated infiltrating mononuclear cells in the liver, the 
high serum IL-10 levels in patients with HCC presumably 
also result from the secretion of  IL-10 by tumor cells. 
Its secretion by human hepatocellular tumors has been 
observed previously [36]. Thus, a high IL-10 level is 
suggested to contribute to a relative state of  immuno-
suppression, and in patients with HCC, may help 
the tumor cells escape host immune surveillance and 
potentiate tumor cells to metastasize[37].

It has been postulated that an imbalance between 
Th1 and Th2 cytokine production is implicated in disease 
progression or inability to clear infections. It was reported 
that HCV-infected patients who develop chronicity have 
a predominant Th2 response, but a weak Th1 response, 
suggesting that this immune response imbalance can result 
from HCV interaction with dendritic cell functions[38]. 
These results agree with ours and support the notion 
that Th-lymphocyte polarization may play an important 
pathophysiologic role in influencing the outcome of  HCV 
infection. All these immunological findings are mostly 
due to HCV infection rather than schistosomal infection, 
because patients with no schistosomal antibody had the 
same elevation of  the same cytokines, late Schistosoma 
mansoni cases showed a suppressed cell-mediated 
immunity and a significant depletion of  T-helper/inducer 
subset[39].

In conclusion, the most sensitive cytokines as markers 
for disease progression in HCV-infected patients are IL-
2R, IL-6R and T��-RII. Accordingly, we may use serum 
IL-2R, IL-6R, T��-RII as markers in HCV-infected 
cases at high risk of  getting CLD and HCC. Thus, disease 
progression due to HCV infection is associated with 
decrease of  circulating Th1 cytokines (IL-2�� and increase 
of  Th2 cytokine (IL-10��. Persistent infection upsets the 
balance between immunostimulatory and inhibitory 
cytokines, which can prolong inflammation and lead to 
necrosis, fibrosis, and CLD.
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