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Abstract

AIM: To investigate whether there was a relationship
between the liver functions and fibrosis scores of hepatitis
B patients and their TNF-, IFN-, IL-4, and TGF-1 serum
levels based on the studies of liver biopsies.

METHODS: Thirty patients with chronic hepatitis B (CHB)
receiving no treatment and 30 healthy individuals with
negative hepatitis serology and normal values of liver
biochemistry were studied. After serum samples of the
patients were collected, liver needle biopsy was performed
on each patient. Cytokine levels were studied by ELISA.
The biopsy materials were scored based on Knodell’s
histological activity index.

RESULTS: In comparison of cytokine levels between CHB
patients and control group, TNF-, IL-4, and TGF-1 levels
of the patients were higher in CHB patients than in the
controls, while IFN- level was lower in the patients than
in the controls. There were significant differences between
the groups in TNF-, IL-4, TGF-1, and IFN- (P<0.005,
0.03, 0.002, 0.0001, respectively). There was a negative
correlation between TGF-1 and IL-4 and IFN- (P<0.05),
TNF- and the other cytokines and IFN- and IL-4 were
not correlated (P>0.05). TGF-1 was correlated with
fibrosis (P<0.05). Liver necroinflammatory activity and
fibrosis and TNF-, IL-4, and IFN- were not correlated
(P>0.05).

CONCLUSION: In the course of HBV infection and its
chronic progress, cytokines play an important role. IL-4
and IFN- are effective in the chronic progression, while
TGF-1 is effective in the development of fibrosis. Serum
cytokine levels may be effective tools in the estimation of
chronic progression and fibrosis development.
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INTRODUCTION

HBV is a common infection agent leading to various
clinical patterns from subclinic infection to fulminant
hepatitis. While most of the hepatitis B cases fully recover,
some remain carriers and some suffer from its chronic
complications such as fibrosis and/or cirrhosis[1-3]. Cytokines
have been claimed to have a role in the management,
chronic progress, and fibrosis development in hepatitis B
infections[4,5]. This study aimed to investigate whether there
was a relationship between liver functions and fibrosis scores
of hepatitis B patients and their TNF-, IFN-, IL-4, and
TGF-1 serum levels based on the studies of liver biopsies.

MATERIALS AND METHODS

Patients
Thirty patients (24 males, 6 females; mean age, 26 years)
with positive HBsAg longer than 6 mo and chronic hepatitis
B (CHB) diagnosis based on their serological results
comprised the study group. After their serum samples were
collected, they were subjected to liver needle biopsy. Thirty
healthy subjects (18 males, 12 females; mean age, 22 years)
with negative hepatitis serology, normal liver biochemistry
values, and without acute or chronic infections served as a
control group of the study.

Cytokine evaluations
The serum samples of the study and control groups were
studied by ELISA for TGF-1, IFN-, TNF- and IL-4
levels with cytokine kits (Biosource, CA, USA).

Liver biopsy and histopathologic examination
Echo-guided percutaneous liver biopsy was undertaken using
an 18-G needle and when enough tissues were obtained
(length of the specimen >2 cm), the biopsy samples were
fixed in buffered formaldehyde for 24 h and then processed
by routine tissue procedures. The tissue samples were then
embedded into paraffin blocks and sliced into 4-m-thick
sections.

Each biopsy was analyzed simultaneously by two



pathologists (NA, SY) with two hematoxylin and eosin (HE)
stained sections and periodic-acid Schiff with diastase
stain for necroinflammatory activity (NIA). The Masson’s
trichrome and Sweet’s reticulin stains were reviewed for
fibrosis and structural change. The biopsy samples were
scored for NIA (grade) and fibrosis (stage) according to the
modified Knodell’s histological activity index[6].

Statistical analysis
Statistical analyses of the data were conducted with ‘SPSS
for Windows (ver.10.1)’. Student’s t test was used in the
comparison of  the study and control groups, and Spearman-
Pearson correlation test was used in the evaluations of the
relation among cytokines, and between cytokines and
other parameters (NIA, fibrosis). P<0.05 was considered
statistically significant.

RESULTS

Age-gender
In the study group, there were 24 males (80%) and 6 females
(20%) with their age ranging from 16 to 55 years (mean
age: 26 years). The control group consisted of 18 males
(60%) and 12 females (40%) with their age ranging from
21 to 38 years (mean age: 22 years) (Table 1).

Table 1  Demographic features of the study and the control groups

Patients        Control

n 30         30

Sex

     Male (%) 24 (80)         18 (60)

     Female (%)    6 (20)         12 (40)

Age (yr)

     Age interval 16-55         21-38

     Median age 26         22

Cytokine levels
In comparison of cytokine levels between patients and controls,
TNF-, IL-4, TGF-1, and IFN- levels were significantly
higher in the patients than in the controls (P<0.005, 0.03,
0.002, 0.0001, respectively) (Table 2).

Table 2  Cytokine results of the study and control groups (mean±SD)

    Patients Control                P

IFN-    1.57±0.59 3.44±0.41            <0.0001

IL-4    2.51±0.67 1.01±3.88            <0.030

TGF-1 822.8±121.24               419.33±37.78            <0.002

TNF-    17.7±4.98    3.1±1.21            <0.005

There was a significant correlation between IL-4 and
TGF-1 (P<0.05), while TGF-1 and IFN- were negatively
correlated (P<0.05). TNF- and other cytokines, and IFN-
and IL-4 were not correlated (P>0.05).

NIA and fibrosis
In the evaluation of the liver functions of the patients, 13

patients had minimal (Figure 1A), 7 mild, 5 moderate, and
5 severe (Figure 1B) NIA (Table 3). In the stage (fibrosis)
evaluation, the results were as follows: 3 patients had no
fibrosis, 11 had mild fibrosis, 14 had severe fibrosis, and 2
had cirrhosis (Figure 2). The histopathologic values of the
patients are shown in Table 2.

Figure 1  Mild degree NIA (A) (HE, ×100) and severe NIA (B) (HE, ×40).

Figure 2  Porto-central bridging necrosis and severe fibrosis, reticuline, ×40.

Table 3  NIA and fibrosis results of the patients

   NIA
Fibrosis             Total

               Minimal        Mild          Moderate     Severe

Absent     3           0 0         0               3

Mild     6           4 1         0                11

Severe     4           3 4         3                14

Cirrhosis     0           0 0         2               2

Total   13           7 5         5                30

Cytokine, activity and fibrosis
Fibrosis and TGF-1 were significantly correlated (P<0.05).

A

B
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However, the other cytokines and fibrosis had no significant
correlation (P>0.05).

DISCUSSION

Viral dissemination is mainly limited by cellular immunity.
Cytotoxic T lymphocytes (Tc) play a most important role in
the host defense against viruses. T-cell receptors are activated
by the complex of HLA class I or II and viral proteins,
during which CD4+ and CD8+ T lymphocytes play a role.
Cytotoxic T lymphocytes exert their effects either by forming
direct cytolysis and/or apoptosis or by cytokine secretion.
In the control of immune response, CD4+ cells assume the
central role in cytokine secretions, and CD8+ cells produce
cytokines[5,7-9].

High levels of TNF-, a chief mediator in many
inflammatory processes, have been detected in experimental
liver damages and CHB. TNF- is known to play a key
role in liver regeneration, proliferative response, and to
reduce type I collagen, thus antagonizing the fibrogenic
effects of TGF-1. In vitro studies have shown that TNF-
increased HBV mRNA demolition and inhibited HBV
replication[5,10].

In CHB, serum levels of TNF- and its secretion from
peripheral blood mononuclear cells were elevated in in vitro
studies. In addition, by intense secretion of TNF- from
mononuclear blood cells in CHB patients under IFN-
treatment increased transaminases were detected, and
elevated TNF- levels were claimed to indicate HBV
elimination[11].

In this study, TNF- values of the patients were
significantly higher than those of the controls (P<0.005),
which may indicate that TNF- can inhibit viral replication
and ongoing process of HBV elimination[11].

In the management and elimination of HBV infection,
increased IFN- secretion has been reported. IFN- levels
were found to be lower in CHB patients than in the control
group and even lower in the decompensation phase.
Furthermore, a correlation between IFN- levels and activity
was reported[7,12,13].

In comparison of serum IFN- (Th1 response) levels
between the study and control groups, the IFN- (Th1
response) levels of the study group was significantly lower
than those of the controls (P<0.001). However, they were
not correlated with NIA (P>0.05). Lower IFN- levels in
CHB patients than in the controls may be attributed to the
reduction and/or loss of IFN- efficiency during chronic
progression of the infection.

The number of IL-4 secreting Th cells has been reported
to be higher in CHB patients than in healthy individuals,
and IL-4 elevation has been attributed to the persistent HBV
infection[13-15]. Similarly, in our patients, serum IL-4 (Th2
response) levels were significantly higher than those in the
controls (P<0.01).

TGF-1 (Th3 response) has an important stimulating
effect on CHB and pathogenesis of fibrosis in patients with
cirrhosis. Besides its immunosuppressive effect, its strong
correlation with the histological degree of lobular necrosis
and activity has been reported[5,7,16]. TGF-1 may also reduce
hepatocyte regeneration, enhance stellate cell activation, and

trigger fibrogenesis. It could stimulate extracellular matrix
proteins such as collagen and fibronectin, and activation of
type I collagen and its secretion by stellate cells[17,18]. TGF-1

level was reported to reflect the histological stage and the
activation of latent TGF-1 was reported to be the starting
point of fibrogenesis[19,20].

The serum TGF-1 levels in CHB patients in this study
were significantly higher than those in the controls (P>0.01).
Furthermore, TGF-1 was significantly correlated with
fibrosis (P<0.05). Thus, our findings support the findings
that TGF-1 secretion is the most important starting point
of pathogenesis of fibrosis.

IL-4 and TGF-1 levels were significantly correlated
(P<0.05), while TGF-1 and IFN- levels were negatively
correlated (P<0.01). Lower IFN- levels in CHB are
suggestive of  chronic progression. TGF-1 elevation, however,
is suggestive of  it as the only important immune mechanism
in the development of fibrosis.

In conclusion, compared with the levels of healthy
individuals, the TGF-1, IL-4, and TNF- levels in HBV
patients are significantly higher and IFN- levels are lower.
The differences are statistically significant. The positive
correlation between serum TGF-1 levels and fibrosis suggests
that TGF-1 may be a reliable marker for the development
of fibrosis (cirrhosis). Evaluation of cytokine levels may
contribute to the early detection of fibrosis development,
thus enabling treatment at an earlier phase. The measurement
of cytokine levels in blood is a convenient and non-invasive
method. However, it has some disadvantages. Since the time
many of the cytokines remain in blood is very short, their
detection in blood is difficult, because many cytokines do
not have endocrine effects, and do not pass into the blood.
In HBV patients accompanying acute/chronic diseases,
blood cytokine levels may not be a reliable marker.

Because of the reasons stated above, the measurement
of cytokines at tissue level should prove more reliable in
the estimation of the course of the disease.
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