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Abstract
AIM: Chronic hepatitis B is a serious health problem.
Interferon has long been used to treat Chronic hepatitis B.
To evaluate the effects of interferon on chronic hepatitis B
better, we designed the study to investigate the changes in
sera and liver histology of patients with chronic hepatitis B
after interferon alpha-2b treatment.

METHODS: Twenty-four patients with chronic hepatitis B
were enrolled in this study. They all received interferon alpha-
2b treatment as following: 3 million units, i.m.. t.i.w., for 18
weeks. Sera of all patients were obtained respectively for
evaluation of ALT, HBsAg, HBcAg, HBeAg, HBV DNA and
TIMP-1 before and after interferon treatment, also a liver
biopsy pre- and post-treatment was performed for
comparison of HAI, HBsAg, HBcAg, HBeAg, TIMP-1 and
activated HSC in the liver tissue.

RESULTS: Patients who had normalization of serum ALT
and seroconversion of HBeAg and/or HBV DNA (blot
hybridization) after treatment were defined as responders.
The response rate in this study group was 37.5 % (7/24).
Compared to pretreatment, the serum HBV DNA and TIMP-
1 decreased significantly (P<0.05), so did the HAI, HBcAg,
HBeAg, TIMP-1 and activated HSC (P<0.05).

CONCLUSION: The significant decrease in HBV DNA in
sera, the seroconversion of HBeAg, and the decrease of
viral expression in liver indicated that interferon alpha-2b
treatment can inhibit viral replication. The normalization of
ALT in sera and the improvement of HAI in liver showed
that interferon alpha-2b can improve the liver histology of
patients with chronic hepatitis B. At the same time, interferon
alpha-2b treatment can reduce the TIMP-1 in serum and
liver and decrease the number of activated HSC, which may
allievate or inhibit hepatic fibrosis. Although the response
rate was unsatisfactory, interferon play a benefical role on
patients with chronic hepatitis B in other respects. We still
need further studies to improve the therapy effects.
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INTRODUCTION
Chronic hepatitis B is a serious problem threatening public
health, especially in our country. Interferon has been used to
treat it for a long time. It has been proved that after interferon

treatment, the response rate in patients with chronic hepatits B
is about 30-50 %, with normalization of ALT, seroconversion
of HBeAg and HBV DNA and improvement of liver HAI[1-11].
However, the effects on hepatic fibrosis and viral antigen in
liver tissue have been seldom reported. In this study, we
evaluated mainly the effects of interferon treatment on some
indexes of sera and liver histology.

MATERIALS AND METHODS
Materials
Patients  Twenty-four patients were enrolled in this study. Of
these, 21 were male, 3 were female. The mean age was 38.4.
All patients had moderately elevated serum ALT. All patients
were negative for hepatitis C and D. None had alcoholic liver
disease, autoimmune or drug-induced liver disease, no patients
had received antiviral or immunomodulatory therapy. Informed
consent was obtained from each patient before the study. All
patients were treated with recombinant IFN-α-2b 3MU thrice
a week for 18 weeks (The IFN-α-2b was a product of Anke
Company of biological technic of Anhui Province). Liver
biopsy was performed in each patient before and after IFN
treatment and serum specimens were obtained at the same time.
Response to IFN-α-2b treatment  Patients who had
normalization of serum ALT and seroconversion of HBeAg
and/or HBV DNA(blot hybridization) after treatment were
defined as responders, while those with negative result were
taken as non-responders.

Methods
Assay for serum HBV, HCV, CMV and EBV markers  All
markers were measured by using the enzyme linked
immunosorbent assay (ELISA). Antibodies to HBsAg, anti-
HBs, HBeAg, anti-HBe, anti-HBc-IgM, anti-HBc-IgG, anti-
HCV-IgG and anti-HCV-IgM were products of American
Abbott Company. Anti-CMV-IgG and anti-EBV-IgG were
purchased from Italian Deyi Company. The reagents for HBV
DNA blot hybridization were products of Yuanli Reagent
Company of Shanghai Medical University.
Quantitative PCR of serum HBV DNA  Blood samples were
obtained under fasting conditions before and after the IFN
treatment. All sera were stored at -40  until assay.
Quantitative polymerized chain reaction (PCR) of HBV DNA
was performed as the method introduced by American
Biotronics Company[12]. The logarithms of the HBV DNA
levels were statistically analyzed.
Assay for serum TIMP-1  Serum TIMP-1 was evaluated by
using sandwich method of ELISA. Multiclonal antibody to
TIMP-1 was bought from Beijing Zhongshan Biological
Company, while monoclonal antibody to TIMP-1 was from
Fujian Maxim Biologcal Company. Other reagents for ELISA
were purchased from Beijing Zhongshan Biological Company.
Histological analysis  Liver specimens were graded by 2
pathologists blinded to the response to treatment, using the
histological activity index (HAI) described by Knodell[13].
Assay for viral antigen in liver  Expression of HBsAg, HBcAg
and HBeAg in liver were evaluated using immunohistochemical
S-P method. S-P kit was produced by Fujian Maxim Biologcal



patients (4 responders and 9 non-responders) were evaluated.
After the IFN treatment was completed, the optical density (OD)
values of serum TIMP-1 of 10/13 (76.9 %) of patients decreased.
Compared to pretreatment, the decrease was significant
(pretreatment 0.481±0.199, post-treatment 0.367±0.210, P<0.05)
(Figure 2), regardless of the responders or non-responders.

Figure 2  Changes of OD value of serum TIMP-1 of patients
with chronic hepatitis B

Changes in HAI
Before IFN treatment, there was no significant difference of the
HAI between the responders and non-responders (P>0.05). After
treatment, the HAI of patients decreased markedly (P<0.05),
especially the necrosis and intralobular inflammation (P<0.05),
but not the portal inflammation and fibrosis (P>0.05). The
changes of HAI of responders was significant (P<0.05), while
that of non-responders was insignificant (P>0.05). (Table 2).

Table 2  Changes of HAI of patients with chronic hepatitis B (x±s)

        responders (n=9)           nonresponders (n=15)         all patients (n=24)

         pre-            post- pre-             post-          pre-                post-
          treatment    treatment         treatment      treatment     treatment        treatment

necrosis      2.57±1.51    2.14±1.21    2.82±0.98    1.91±1.04    2.72±1.18a    2.06±1.11

lob. inf.     3.29±0.49a   1.57±0.98    2.67±0.82    2.36±0.92    2.72±0.89 a   1.78±1.00

portal inf.   3.00±1.00    2.29±1.25    2.32±0.96    2.09±0.94    2.58±1.00     2.39±0.98

necrosis      1.71±1.25    1.57±1.13    1.91±1.14    1.36±1.12     1.82±1.15    1.44±1.10

HAI  10.57±3.6a      7.57±4.12    9.41±3.04    7.45±3.11     9.86±3.22a   7.78±3.30

aP<0.05

Viral antigens in liver
In the liver, HBsAg was expresssed in the following pattern:
membranous, submembranous, cytoplasmic or inclusion body.
In this study, before IFN treatment, HBsAg was mainly located
in the cytoplasma of hepatocytes, and was positive in 22/24
(91.7 %). The positivity of HBsAg in the liver of responders
was not considerably different from that of non-responders
(P>0.05). After IFN treatment, 17 patients were found to have
HBsAg expression in the liver, which was not significantly
different from that of pretreatment (pretreatment 1.50±1.79,
post-treatment 1.11±0.83, P>0.05), regardless of responders
or non-responders (Responders: pretreatment 1.33±0.52, post-
treatment 1.17±0.75, P>0.05; Non-responders: pretreatment
1.50±0.80, post-treatment 1.08±0.90, P>0.05). The location
of HBsAg switched from a diffuse cytoplasmic pattern to a
membranous and/or sub membranous pattern.
      HBcAg can be mainly detected in hepatocyte nucleus and
cytoplasm (Figure 3). HBcAg expression was positive in 20/

Company. The procedures were performed according to the
kit instruction. Expression of viral antigen in the liver was
evaluated by semi-quantitative scoring system refering to the
method introduced by Lindh[14]. Based on the ratio of positive
cells, the score was 0-3 respectively, corresponding to the
positivity in 0 %, 1-20 %,  20-50 %, and more than 50 % of
hepatocytes examined.
Liver fibrosis  (1) Using α-smooth muscle actin (α-SMA) as
a marker of activated hepatic stellate cell (HSC), the changes
of activated HSC in the liver were analysed. (2) The expression
of TIMP-1 in the liver was also investigated by using
immunohistochemical method. The reagents for both HSC and
TIMP-1 were bought from Fujian Maxim Biologcal Company.
Scoring systems were the same as that for viral antigens.

Statistical analysis
All statistics were performed by using statistical procedure of
social science (SPSS), including chi-square test and Wilcoson’s
rank sum test. The probability values less than 5 % were
considered significant.

RESULTS

Responders and non-responders
After interferon treatment, 7/24 (37.5 %) of patients were
responders who had normalization of ALT and seroconversion
of HBeAg and/or HBV DNA. The other 15 (62.5%) patients
were non-responders.

Changes in serum level of HBV DNA
The average logarithm of serum HBV DNA before interferon
treatment was 8.20±0.60 m, which changed to 7.21±1.14 after
treatment (Table 1 and Figure 1).Compared to pretreatment, the
serum level of HBV DNA decreased significantly (P<0.05).
Moreover, the decrease of serum HBV DNA level of responders
was significant (P<0.05).

Table 1  Changes of serum HBV DNA of patients with chronic
hepatitis B (Logarithm of the value expressed by copy/ml) (x±s)

  responders     non-responders all patients
      (n=9)            (n=15)     (n=24)

pretreatment   8.52±0.39           8.00±0.64   8.20±0.60

post-treatment   7.24±0.83           7.16±0.14   7.21±1.14

P value   P=0.028            P=0.051    P=0.002

Figure 1  Changes of the logarithm value of serum HBV DNA
of patients with chronic hepatitis B (B: before IFN treatment;
A: after IFN treatment)

Changes in serum TIMP-1
Because of limited samples, only the serum TIMP-1 of 13
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24 (83.3 %). There was no significant difference between
HBcAg expression in the liver of the responders and non-
responders (P>0.05). However 12/20 (60 %) of patients were
found to have a decrease in HBcAg expression in liver after
IFN treatment, and the location of HBcAg changed to nucleic
pattern mostly. Statistics showed that HBcAg expression in
the liver declined significantly, Compared to pretreatment
(pretreatment 1.28±0.75, post-treatment 0.61±0.85, P<0.05).
The decrease in the responders was marked, but not that in the
non-responders (Responders: pretreatment 1.67±0.52, post-
treatment 0.17±0.47, P<0.05; Non-responders: pretreatment
1.08±0.79, post-treatment 0.83±0.94, P>0.05).
      Positive HBeAg expression in liver was mainly located in
cytoplasma and nucleus of hepatocytes (Figure 4). HBeAg was
detected in the liver of 12/24 (50 %) of patients before IFN
treatment and 4/24 (16.7 %) after treatment. Statistics proved
that HBeAg expression decreased remarkably (pre-treatment
0.78±0.94, post-treatment 0.22±0.43, P<0.05). But the decrease
in the responders was not significantly different from that in
the non-responders (P>0.05).

Figure 3  Changes of HBcAg expression in liver of patients
with chronic hepatitis B. A: before IFN treatment; B: after IFN
treatment

Figure 4  HBeAg expression in liver of patients with chronic
hepatitis B before IFN treatment

Liver fibrosis
HSC in liver  Normally, there are only several activated HSCs
which contain α- SMA. But in the liver of patients with chronic
hepatitis B, there were large number of α- SMA-positive HSC,
diffusely located in the sinusoids (Figure 5). This showed that
the number of α-SMA-positive HSC in the liver decreased
significantly after treatment (pre-treatment 1.39±0.35, post-
treatment 0.61±0.70, P<0.05). The marked change of HSC
was related to the change of HAI (P<0.05), but not to the
fibrosis score in accordance with HAI.
TIMP-1 in liver  TIMP-1 in the liver was located in cytoplasma
of hepatocyte (Figure 6). Before IFN-α treatment, 21/24(87.5 %)
of patients were detected positive TIMP-1 in their livers. In
addition, there was no significant difference in TIMP-1
expression between responders and non-responders (P>0.05).
After treatment, the TIMP-1 in liver of 18/21(85.6 %) patients
decreased. Compared to pretreatment, TIMP-1 in liver
decreased significantly (pre-treatment 1.765±1.033, post-
treatment 0.588±0.441, P<0.01), regardless of the responders
or non-responders.

Figure 5  Changes of α- SMA-positive HSC in liver of patients
with chronic hepatitis B. A: before IFN treatment; B: after IFN
treatment

Figure 6  TIMP-1 in liver of patients with chronic hepatitis B
before IFN treatment
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DISCUSSION
Interferon-α treatment is effective in decreasing serum alanine
transferase (ALT), converting serum HBeAg and HBVDNA
to negative, and improving necroinflammation in the liver of
patients with chronic hepatitis B. In this study, we evaluated
the effect of interferon-α on both liver histology and serum
parameters.

Viral markers in sera
Among the patients, 9/24 (37.5 %) showed response reaction
after interferon treatment, which agreed with other studies[14].
The serum ALT of responders became normal, and the serum
HBeAg and/or HBVDNA became negative after treatment.
Compared to pre-treatment, the serum HBVDNA of the
patients decreased significantly (P<0.05), especially that of
the responders (P<0.05). The results suggested  that interferon-
α could inhibit the viral replication.

Viral antigen in liver
It was reported that interferon-α can inhibit all hepatitis B virus
antigens expression in primary hepatocyte culture[15]. Moreover,
interferon can change the location of HBsAg in hepatocyte from
cytoplasma to the cell membrane or submembrane region[15],
which may enhance immune recognition and clearance of
infected hepatocytes. Our study evaluated the effect of
interferon-α on viral antigen in liver of chronic hepatitis B. In
this group, the decline of HBsAg expression in liver was not
significant, but the HBsAg expression switched from
cytoplasmic to membranous/submembranous, which supported
some previous studies[5,6]. However, the HBcAg and HBeAg
in the liver decreased significantly after interferon treatment,
especially in the responders, but not in the non-responders.
This might be related to the fact that HBcAg and HBeAg of
hepatocytes were target antigens of immune reaction mediated
by HBV. IFN could enhance the recognition of immune system
on the infected hepatocytes.

HAI
Shiratori et al proved that interferon therapy can improve liver
histology of hepatitis C by alleviating hepatic inflammation
and fibrosis[16]. Our study showed that after interferon treatment,
HAI of liver of all the patients decreased significantly (P<0.05),
mainly in the aspects of necrosis and intralobular inflammation.
The change in responders was significant, but not that in the
non-responders. This indicated interferon treatment can improve
the hepatic lesions of patients with chronic hepatitis B.

Liver fibrosis
Many patients with chronic hepatitis B progress slowly to liver
fibrosis even cirrhosis. During this course, HSC plays a key
role in the process of fibrosis. Proliferation and transformation
of HSC is basic characteristic of liver fibrosis. On the one hand,
liver injury and cytokines released stimulate HSC to proliferate,
differentiate and acquire myofibroblast phenotype, with
increase of collagen synthesis, expression of α- SMA, secretion
and desposition of extracellular matrix (ECM)[17,18]. On the other
hand, HSC can secrete matrix metalloproteinase (MMP) which
can degrade ECM. It is worth noting that HSC also secretes
tissue inhibitor of metalloproteinase (TIMP)-the inhibitor of
MMP. TIMP can noncovalently bind with MMP to inhibit the
degradation of ECM, and promote liver fibrosis. Researches
showed that in liver of patients with liver disease related to
hepatitis B, the expression of TIMPs and MMP altered to make
the liver tend to develop fibrosis[19-22]. Certain medicine can
improve liver cirrhosis[23]. Several reports suggested that
interferon treatment can alleviate hepatic fibrosis caused by
viral hepatitis[24-30]. The mechanism is not clear. Some evidence

supported that interferon reduced HSCs[31], probably by
inducing the apoptosis of HSCs[32]. Others believed that
interferon changed the amount of enzymes, such as MMP and
TIMPs[33,34].

HSC in liver
In our study, the number of HSC containing α- SMA decreased
significantly after interferon treatment (P<0.05). The α- SMA
expression by HSC decreased in 50 % of patients. This
suggested that interferon treatment might inhibit the
proliferation or transformation of HSC with the same conclusion
by Guido’s[31]. The significant association of α- SMA to liver
HAI (P<0.05) suggested that the effect of interferon on HSC
maybe related to its anti-inflammatory function. But there was
no significant relation between reduction of HSC and change
of fibrosis according to Knodell’s HAI, which might be due to
the small size of our patients.

TIMP-1 in serum and liver
Mitsuda et al found that IFN-α could not only reduce the TIMP-
1 in serum to enhance fibrinolysis, but also inhibit the
fibrogenesis of patients with chronic hepatitis C[33]. Whether
IFN-α has similar effect on the patients with chronic hepatitis
B remains to be seen.
     In this study, TIMP-1 in both serum and liver of patients
with chronic hepatitis B decreased markedly after IFN-α
treatment. This phenomenon suggests that IFN-α can inhibit
production or TIMP-1 expression to improve fibrinolysis and
inhibit fibrosis.
      In conclusion, our study suggests that IFN-α treatment can
inhibit viral replication, alleviate liver injury, inhibit activation
of HSC, decrease TIMP-1 in liver and serum and inhibit liver
fibrosis. The detailed mechanism and the optimal dose and
course of IFN-α still deserve more studies. Although the
interval of two biopsy was not very long, evidence suggested
that interferon has long-term beneficial effect in patients with
chronic hepatitis B[35]. The result was not very satisfactory.
Maybe we should combine interferon and other medicines to
treat chronic hepatitis B, as some study did[36].
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