
he oncogene bcl-2 was first reported by
Tsujimoto et al in 1985.1  The human bcl-2 gene

is a protein consisting of 239 amino acids with a
mass of 26 kDa, localized mainly in the outer
mitochondrial membrane, endoplasmic reticulum
and nuclear membrane.2-13 The protein encoded with
the bcl-2 protooncogene has been implicated in the
prolongation of cell survival by blocking
programmed cell death, namely, apoptosis.2-7,14-16

The bcl-2 is mainly expressed in basal cells in the
skin, pharynx and bronchial mucosa and intestinal
crypt epithelium. Although the bcl-2 gene was
initially described in non-Hodgkin's lymphomas, it
also plays a crucial role in the pathogenesis of other
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ABSTRACT

malignancies, such as prostate, colorectal, stomach,
and lung cancers. In addition, it is found in
melanomas, acute and chronic lymphocytic and
non-lymphocytic leukemia.2,10,13,15,17-20

There are few studies, which investigated bcl-2
expression in different benign or malignant liver
diseases and their results were controversial.2,21-26

Additionally, previous  studies  did not show any
correlation between biochemical parameters  and
the bcl-2 expression, or the severity of liver disease.
In normal liver, bcl-2 is described in the small bile
duct epithelium but not in large bile duct
epithelium.21 In cirrhotic liver, ductular proliferation
was found to be bcl-2 positive.21 However, many
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Objective: Bcl-2 is an oncogene that prevents apoptosis
(programmed cell death). Expression of bcl-2 protein has
been reported in association with a variety of human
tumors. 

Methods: This study was conducted in the Department
of Gastroenterology and Pathology, Faculty of Medicine
Gazi University, Ankara, Turkey during the period 1996
to 2000 on formalin-fixed paraffin embedded tissue
specimens of 69 liver biopsy with chronic liver disease.
To evaluate the clinical importance of bcl-2 expression in
chronic liver disease and its correlation with biochemical
parameters, underlying liver disease types and
histopathological parameters; we studied the bcl-2
expression in 69 biopsy proven patients. These were
diagnosed with chronic liver disease, and had no other
disease or had not received any treatment. Of these

patients, 30 were diagnosed as having hepatitis C, 20
with hepatitis B, 19 with liver cirrhosis.

Results: The bcl-2 expression was significantly higher
in the hepatitis C group when compared with the hepatitis
B group (p<0.001). No significant correlation was found
among serum transaminase, bilirubin, albumin, hepatitis
C virus - RNA, hepatitis B virus - DNA levels,
prothrombin time and bcl-2 expression (p>0.05). 

Conclusions: The reason for the increased expression
of bcl-2 in hepatitis C is unclear and may be related to
difference in the injury mechanism of the virus,
differences in the infection period, and immunology. 
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hours. The 3-amino-9 ethylcarbazide (Signet AEC
chromogen system code no: 1060-1080) was used as
chromogen. Sections were rinsed, counterstained
with Mayer's hematoxylin. Human tonsils were used
as positive controls. For the negative control, the
primary antibody was omitted. Cytoplasmic staining
for bcl-2 was considered as positive. The bcl-2
expression was evaluated semiquantitatively. Bcl-2
positivity was graded as negative; no staining, (+)
25% of the cells, stained; (++) 26-60% of the cells,
stained; (+++) 61-100% of the cells, stained.
Antigen expression was assessed independently for
hepatocytes, Kupffer cells, bile duct epithelium, bile
ductular epithelium and mononuclear cells.

Statistical methods. Results were reported as
mean ± standard deviation. Differences between
groups were compared using the Mann-Whitney U
test. Ratios were compared by using chi-square and
Fisher’s exact tests. Correlation analysis, using the
Spearman rank test, p<0.05 was considered
significant.

Results. This study included 69 patients, of
whom 26 were women and 43 were men. Mean age
was 43 years. Of these patients, 20 had chronic
hepatitis B, 30 had chronic hepatitis C and 19 had
cirrhosis (10 due to hepatitis C, 9 due to hepatitis B)
(Table 1). For hepatitis C and hepatitis B, the
correlation between transaminase levels, bilirubin
and albumin levels, the quantity of HCV RNA,
HBV DNA levels and prothrombin time and bcl-2
expression is shown in Table 2. The number of
portal areas was 5.96 ± 4.21 as average for patients
with HBV and 5.82 ± 3.65 for the HCV. There were
no significant statistical differences in the average
of portal areas for each group (p>0.05). Table 3
shows the total necroinflammatory grade (HAI)
score and degree of fibrosis. There were bile duct
epithelial changes (epithelial irregularity and
vacuoles) in 10 patients with HBV (34%). Also in
27 cases (67%) of HCV showed similar bile duct
changes. Although germinal center formation was
obvious in patients with HCV, lymphoid aggregates
were present in the portal area in 27 biopsies with
HBV (93%) and 35 biopsies with HCV (87%).
Steatoses was obvious in 26 cases with HBV and 35
patients with HCV. Sinusoidal inflammatory cells
were accompanied in 19 cases by HBV (65%) and
in 38 cases (95% of patients) with HCV. Focal
necrosis was present in 27 patients with HBV (93%)
and 38 patients with HCV (95%). Eosinophils were
observed in 21 patients in the portal area with HBV
(72%) and 24 patients with HCV (60%).  Piecemeal
necrosis was mild in 11 biopsies (37%), moderate in
4 biopsies (13%) and severe in 5 biopsies (17%)
with HBV; however, it was mild in 14 biopsies
(35%), moderate in 6 biopsies (15%) and severe in 8
biopsies (20%) with HCV. Portal hemosiderin was

studies of neoplastic liver diseases did not report
bcl-2 expression in the dysplastic and neoplastic
hepatocytes.21-23,27  Frommel at al23 reported bcl-2
protein expression in  hepatocytes of patients with
cirrhosis due to hepatitis.22

Chronic infection with the hepatitis virus is a
predisposition for both cirrhosis and hepatocellular
carcinoma. The destruction of the liver parenchyma
most likely results from the combined effect of
direct viral cytopathogenicity and immune related
cytopathogenity.28 To evaluate the effect of chronic
inflammation due to hepatitis C and B we studied
the bcl-2 expression in patients with hepatitis and
cirrhosis, as well as its possible correlation with
biochemical findings of these patients with
histopathologic parameters. 

Methods. This study was conducted in the
Department of Gastroenterology and Pathology,
Faculty of Medicine Gazi University, Ankara,
Turkey during the period 1996 to 2000 on
formalin-fixed paraffin embedded tissue specimens
of 69 liver biopsy with chronic liver disease. The
study was performed on 69 patients diagnosed as
having chronic liver disease, liver cirrhosis without
any other known disease, and who had not received
any treatment. Of these patients, cirrhosis was
classified as A and B, according to the Child-Pugh
Score. Transaminase, total serum protein, albumin
and bilirubin levels, and prothrombin time were
determined for each patient. In addition, the
hepatitis C virus (HCV) RNA (mEq/ml) levels for
the hepatitis C group, and hepatitis B virus (HBV)
DNA (hybridization-pg/ml) levels for the hepatitis
B group were determined. Sections of 10% formalin
fixed paraffin embedded tissues were stained with
hematoxylin and eosin (H&E), periodic acid-Schiff
and Masson's trichrome and iron stain. All H&E
slides were examined and biopsies were graded
according to the Knodell Scoring System.29

For hepatitis B immunohistochemical hepatitis B
surface and core antigen were performed in all cases
(HBV surface antigens, monoclonal, Clone T9,
NeoMarkers, 08-0022, ZYMED). For hepatitis C
biopsies stained with HCV antigen (Clone:
TORDJI-22, Signet).

The    immunohistochemical    streptavidin-biotin 
immuno-peroxidase (SAB) method was used on 4
µm thick paraffin sections for detection of bcl-2
oncoprotein. The sections were de-waxed in xylene
and hydrated with graded concentrations of alcohol.
Endogenous peroxidase activity was blocked with
3% hydrogen peroxide for 10 minutes. Antigen
retrieval was achieved with microwave pretreatment
(HIAR) for 15 minutes in a 10 mmol/L citrate
buffer, pH 6. Protein blocking was performed for 20
minutes. Sections were incubated with anti bcl-2
(Signet 124 monoclonal mouse antibody) for 2
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ALT
(IU/ml)

136.56 ± 93.1  
(p=0.41)

146.23 ± 64.86

    53.25 ± 25.48 
(p=0.10)

103.11 ± 87.1

AST
(IU/ml)

106.68 ± 73.56
(p=0.36)

111.15 ± 40.15

58 ± 22.73
(p=0.53)

75.61 ± 55.51

Bilirubin
(mg/dl)

1.25 ± 0.46
(p=0.12)

1.54 ± 0.49

1.65 ± 0.47
(p=0.84)

1.69 ± 0.43

Albumin
(g/dl)

3.88 ± 0.59
(p=0.10)
3.6 ± 0.41

3.72 ± 1.04
(p=0.72)

3.55 ± 0.62

Prothrombin
    time (s)

13.85 ± 0.79
(p=0.16)

14.31 ± 0.83

13.62 ± 0.45
(p=0.67)

13.75 ± 1.12

     HBV DNA
(pg/ml)

773 ± 695.9
(p=0.30)

698 ± 694.2

HCV RNA
(mEq/ml)

7.35 ± 2.8
(p=0.65)

7.29 ± 1.98

Table 3  - Total necroinflammatory score and degree of fibrosis.

HCV

HBV

1-3

6

4

4-8

11

  9

9-12

13

  7

1

21

  5

HCV - hepatitis C virus, HBV - hepatitis B virus.

2

  4

11

3

5

4

4

10

  9

Necroinflammatory
grade 

13-18

10

  9

StageN of cases

Table 4  - Bcl-2 expression in the chronic active hepatitis and liver
cirrhotic patients. 

Group

HCV
CAH
Child A
Child B

HBV
CAH
Child A
Child B

n

  4
  0
  0

14
  1
  1

(%)

(13.3)

(70)   
(14.3)
(50)   

n

19
  5
  3

  5
  6
  1

(%)

(63.3)
(83.3)
(75)   

(25)   
(85.7)
(50)   

HCV - hepatitis C virus, HBV - hepatitis B virus, CAH - chronic
active hepatitis, 0 - no staining, 1 - 1-25% of the cells stained, 

2 - 26-60% of the cells stained, 3 - 61-100% of the cells stained.

n

5
0
1

1
0
0

(%)

(16.7)

(25)   

(5)  

n

2
1
0

0
0
0

(%)

  (6.7)
(16.7)

Bcl-2 expression

Table 2  - Bcl-2 expression in the hepatitis B and hepatitis C patients.

Immunohisto-
chemistry   
    
HBV

bcl 0

bcl 1

HCV
bcl 0

bcl 1

HCV - hepatitis C virus, HBV - hepatitis B virus, AST - aspartate aminotransferases, ALT - alanine aminotransferase, 
Bcl 0 - bcl-2 expression absent, Bcl 1 - bcl-2 expression exist.

Figure 1 - Bcl-2 expression in hepatitis C with portal lymphoid
aggregate. Bile duct did not show any staining (arrow)
(streptavidin-biotin-immunoperoxidase-3-amino-9 ethyl
carbazide x 100).

Table 1  - Clinical details of patients.

Patient
characteristics

Male

Female

Age ( mean ± SD)

Chronic active hepatitis

Child A

Child B

Total patients

Hepatitis B
virus 

22

  7

44 ± 13

20

  7

  2

29

Hepatitis C
virus

21

19

41 ± 13

30

  6

  4

40

0 1 2 3



Bcl-2, chronic liver diseases ... Mutluay et al

       
 1248     Saudi Med J 2005; Vol. 26 (8) www.smj.org.sa    

stimulation induced by HCV and HBV. However, in
situ hybridization studies (ISH) for bcl-2 did not
describe any different expression between hepatitis
C and hepatitis B; ISH is an alternative, more
sensitive method for assessing the expression of
bcl-2 mRNA.21 Studies with ISH also have shown
some different results of expression in hepatocytes
and hepatocellular carcinomas.13,22,26 Controversial
reports on bcl-2 protein expression and its role in
hepatocarcinogenesis may be related to the
sensitivity of the immunohistochemical technique,
fixation or the limited numbers of cases examined
and the primary antibody that is used for staining.

In our study, we observed a higher bcl-2
expression in hepatitis C than hepatitis B cases. This
may be related to different viral mechanisms and
bcl-2 may play a role in the development of
cirrhosis and hepatocellular carcinomas in hepatitis
C patients. In conclusion, further studies, more
sensitive methods and a larger number of cases are
indicated to confirm the role of the bcl-2 expression
in the progression to cirrhosis and it is role in
hepatitis C related hepatocarcinogenesis. 
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