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Abstract

AIM  To further study the role of bcl-2 protein
expression in gastric carcinogenesis and tumor
progression.
METHODS  Us ing immunoh is tochemica l
staining, the bcl-2 protein expression in 50 cases
of gastric carcinoma and its relation to clinical
status and pathomorphological parameters were
observed.
RESULTS  Forty-one (82%) cases were positive
for bcl-2 protein staining which was located in
the cytoplasm and nuclear membrane of tumor
cells. The rate of bcl-2 protein expression was
not correlated with the patient, sex, tumor size,
lymph node status or clinical stages (P>0.05).
It was strongly associated with intestinal-type
tumors and poorly differentiated tumors (P<0.
05 and P<0.01).
CONCLUSION   Abe r r an t  b c l - 2  p r o t e i n
expression appears to be specifically associated
with development of intestinal-type gastric
carcinoma, bcl-2 protein expression might play
an important role in the early development/
promotion and phenotypic differentiation of
g a s t r i c  c a r c i n omas ,  b u t  n o t  i n  t umo r
progression.

INTRODUCTION
Recently, emphasis has been placed on the role of
apoptosis and its regulation in tissue homeostasis and
carcinogenesis. To determine whether bcl-2 plays a role
in  the  gas t r ic  carc inogenic  sequence,  an
immunohistochemical study of bcl-2 expression in gastric
carcinoma and its relation to clinical status,
pathomorphological parameters was carried out.

MATERIALS AND METHODS
Histological specimens
Fif ty  cases  of  surgical ly  resected gas t r ic
carcinomas (male 34, female 16; mean age 56.3
years) were extracted from the files of the
Department of Pathology, Southwest Hospital, Third
Military Medical University. All blocks were fixed
in 10% formalin and embedded in paraffin. Serial
sections were cut from each block in 4 µm, stained
with hematoxylin and eosin and confirmed
pathologically.

Immunohistochemical methods
Immunohistochemical staining for bcl-2 protein was
performed using SP technique with the following
procedure: slides were diparaffinized in two
changes of xylene for 10 minutes each and then
were hydrated in decreasing concentrations of
ethanol and rinsed in phosphate-buffered saline.
Endogenous peroxidase was blocked by 3% H2O2
in methanol for 5 minutes, and then incubated for 10
minutes at room temperature in normal goat serum
(1:20). slides were incubated with a 1:50 dilution
of the primary rabbit antihuman bcl-2 monoclonal
antibody (Santa Cruz, USA) for 30 minutes at 37 .
A biotin-streptavidin detection system was employed
with diaminobenzidine as the chromogen. slides
were washed twice with phosphate-buffered saline
and incubated with the linking reagent (biotinylated
anti-immunoglobulin) for 10 minutes at 37 . After
rinsing in phosphate-buffered saline, the slides were
incubated with  the peroxidase-conjugated
streptavidin label for 10 minutes at 37 , and
incubated with diaminobenzidine and H2O2 for 10
minutes in the dark, the sections were then
counterstained with hematoxylin. With each batch
of test samples, a positive control consisting of a
tissue section from tonsil was evaluated. In
addition, a negative control was prepared for each
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sample using an irrelevant antibody of the same isotype
as the primary antibody.
         The immunostaining of bcl-2 was visually classified
into four groups by observing 1 000 tumor cells in
areas of the sections: no staining present in any of
tumor cells (-); slight staining in most of the tumor
cells or less than 25% tumor cells with strong
staining (+); 26%-50% tumor cells with strong
staining (++); and strong staining in more than 51%
tumor cells (+++). The classification was done by
two senior pathologists who did not know the
clinicopathological data.

Statistics
Analysis of data was accomplished using Chi square
test. P values less than 0.05 were considered to be
statistically significant.

RESULTS
Express ion  o f  bc l -2  prote in  in  gas t r ic
carcinoma
Forty-one (82%) of the fifty gastric carcinomas
showed immunoreactivity for bcl protein in gastric
carcinoma cells. Expression of varied: + in bcl-2
protein, 6(12%), ++ in 20(40%) and +++ in 15
(30%). The bcl-2 protein immunoreactivity
appeared brown or dark brown, which was localted
on the cytoplasm and nuclear membrane of tumor
cells (Figure 1). Some of the mature lymphocytes
infiltrating in the stroma of gastric carcinomas had
bcl-2 protein expression with a strong staining
intensity.

Figure 1  Immunoreactivity of bcl-2 was detected in the cytoplasm
of gastric carcinoma cells. SP ×200

Correlation between bcl-2 protein expression
and clinicopathological parameters of gastric
carcinomas
Correlations between bcl-2 protein expression and

clinical pathological data of gastric carcinoma are
illustrated in Table 1. The rate of bcl-2 protein expression
was not correlated with patient age, sex, tumor size, lymph
node status and clinical stages (P>0.05). The
immunoreactivity of bcl-2 was significantly associated
with morphologic phenotype and grades of differentiation
of gastric carcinoma. Twenty-six (92.86%) of 28 gastric
carcinomas of intestinal morphologic phenotype were
immunoreactive versus 15 (68.16%) of 22 diffuse tumors
(P<0.05). Twenty-one (95.45%) of 22 poorly
differentiated gastric carcinomas were immunoreactive
versus 11 (61.11%) of 18 well and moderately
differentiated carcinomas (P<0.01).

Table 1 Correlation between bcl-2 protein expression and
clinicopathological parameters of gastric carcinomas

                                        bcl-2 protein expression
                          n                                                       Positive rate (%)
                                      -           +           + +     + + +

Age (a)
5 9 36 7 4 15 10 80.56
6 0 14 2 2   5   5 85.71

Sex
M 34 7 2 13 12 79.41
F 16 2 4   7   3 87.50
Type
Intestinal 28 2 3 13 10 92.86a

Diffuse 22 7 3   7   5 68.18
Grade of differentiation
Well/moderate  18 7 1   5   5 61.11
Poor 22 1 4 12   5 95.45b

Mucoid 10 1 1   3   5 90.00
Tumor size
<5cm 31 8 4 11   8 74.19

5cm 19 1 2   9   7 94.74
Lymph-node metastasis
Negative 21 4 2   9   6 80.95
Positive 29 5 4 11   9 82.76
Serosal invasion
Absent 25 7 3   9   6 72.00
Present 25 2 3 11   9 92.00
Clinical stages
I and II 32 6 5 12   9 81.25
III and IV 18 3 1   8   6 83.33

aχ2=5.082, P<0.05, vs diffuse-type gastric carcinoma; bχ2=7.298,
P<0.01, vs well/moderately differentiated gastric carcinoma.

DISCUSSION
The bcl-2 proto-oncogene is initially identified in human
follicular and diffuse B-cell lymphomas characterized
by the reciprocal translocation[1]. The product of the
proto-oncogene bcl-2 is a 26-kDa protein that blocks
apoptosis. bcl-2 protein is localized in the mitochondria,
endoplasmic reticulum and nuclear envelope membranes.
More recently, several normal and malignant tissues
other than hematolymphoid cells have been shown to
express bcl-2, including the lung, breast, prostate,
stomach, small bowel and colon[2-5].
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      The relation of bcl-2 protein expression to
clinicopathological parameters of tumors was still
unclear. Joensuu et al[6] demonstrated that bcl-2
expression was correlated with the age of patients,
which was more common in aged than in young
patients. Silviastrini et al[7] found that bcl-2 protein
expression was related to the tumor size. A
significantly higher fraction of bcl-2 positive cells was
observed in small tumors than in large tumors. Sierra
et al[8] found that bcl-2 protein was more frequently
expressed in tumors with early metastasis than in
lymph-node negative tumors. Our study showed that
bcl-2 protein expression was associated with
morphologic phenotype and grades of differentiation
of gastric carcinomas. The difference in the bcl-2
protein expression in the intestinal and diffuse types
demonstrated that aberrant bcl-2 protein expression
was preferentially associated with development of
intestinal-type gastric carcinoma, indicating again the
different biologic mechanisms involved in the
development of these two histologic subtypes. The
difference in the bcl-2 protein expression between
poorly differentiated and well/moderately-differentiated
gastric carcinomas demonstrated that aberrant bcl-2

protein expression was associated with differentiation
or growth speed of gastric carcinomas. There was no
significant relationship between bcl-2 protein expression
and tumor size, lymph-node metastasis, serosal invasion
or clinical stages. Therefore, bcl-2 protein expression
might play an important role?in the early development
and phenotypic differentiation of gastric carcinomas, but
not so in tumor progression.
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