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BCL-2 EXPRESSION IN

RECTAL CANCER

Paulo C. CONTU, Simone S. CONTU and Luis E MOREIRA

ABSTRACT - Background - Proteins involved in apoptosis process seem to play an important role in colorectal carcinogenesis.

Aim - To determine the prevalence of bcl-2 protein immunohistochemical expression and its relation with clinical and
histopathological variables of rectal adenocarcinoma. Patients and methods - One hundred and thirty-two patients
operated at “Hospital de Clinicas de Porto Alegre”, Porto Alegre, RS, Brazil, between 1988 and 1999 were studied through
immunohistochemical reaction using a monoclonal antibody anti-bcl-2 on formalin-fixed, paraffin-embedded tissue samples.
Results - The prevalence of bcl-2 protein was 29.5%. There was a significant increased number of positive bel-2 cases
among women as compared to men. There was no significant association between bcl-2 and age, tumour site, histological
grade, mucin production, depth of invasion, lymphatic involvement, distant metastasis or stage, despite a trend showing
decreased immunoreactivity to bcl-2 among poorly and moderately differentiated tumours, as well as disseminated disease.
Conclusions - Analysis of bcl-2 protein expression in tumour tissues, as well as other oncoproteins, may have a role in
predict therapeutic response and prognosis of colorectal cancer. However, the potential use of bcl-2 protein assessment in

the clinical set for management of rectal cancer remains to be determined.
HEADINGS - Rectal neoplasms. Adenocarcinoma. Proto-oncogene proteins c-bcl-2. Immunohistochemistry. Cell survival.

Apoptosis.

INTRODUCTION

The prognosis of colorectal carcinoma is still being
evaluated by histological features. Recently, several studies
on molecular biology have been carried out aiming the
identification of new prognostic parameters!!® 29, The
factors involved in the cell cycle regulation of growth and
cell death mechanisms can affect tumour development.
Bcl-2 is a gene involved in this regulation by inhibiting
apoptosis in some cell systems under physiological and
neoplastic conditions. It was detected originally in a
common chromosomic translocation, t(14;18)(q32;q21)
in non-Hodgkin lymphomas®?. Bcl-2 protein is a 26 kD
membrane-associated protein that contains a hydrophobic
carbonic end located at the intracellular membrane, with
the remainder portion of the protein in the cytosolV.
The majority of bcl-2 in the B cell lineage was located

in the mitochondrial membrane. It was also found in
the cytoplasmic face of other membranes, such as the
endoplasmatic reticulum and nuclear membrane® 7 ®,
being able to detect damages to these compartments and
to modify its behaviour due to changes on the stream of
small molecules or proteins". A decrease in the levels
of bel-2 can lead cells to death by apoptosis while its
overexpression protects epithelial cells against this
programmed cell death, turning them “non-perishing”
and causing carcinogenic transformation. Many studies
have examined the value of the immunohistochemical
expression of bcl-2 protein in colorectal cancer, but
results have been contradictory.

The aim of this study was to determine the prevalence
of immunohistochemical expression of bcl-2 protein
and its relation with clinical and histopathological
variable of rectal adenocarcinoma.
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PATIENTS AND METHODS

A retrospective review of 132 cases of primary sporadic rectal
adenocarcinoma submitted to surgical resection as primary treatment
at “Hospital de Clinicas de Porto Alegre” (HCPA), Porto Alegre,
RS, Brazil, from March 1988 to December 1999 was studied. Cases
of patients with other concomitant tumours, subjects with history
of previous cancer, except skin carcinoma, cases of synchronous
or metachronous colorectal tumours, patients with inflammatory
bowel disease, polyposis of any type, familiar history of colorectal
cancer and neoadjuvant therapy were excluded.

Slides from paraffin-embedded formalin-fixed blocks of surgical
samples were submitted to immunohistochemical evaluation with
monoclonal antibody anti-bcl-2 (IgG, Dako Lab., New York, USA)
which recognises the bcl-2 protein. To determine the antibody
positivity, the ABC method (avidin-biotin-peroxidase complex) was
used (ABC kit, Vector Lab, Burlingame, USA or ExtrAvidin Sigma)
with diaminobenzidine (DAB) as the chromogenic agent. Bcl-2 protein
immunohistochemical reaction provides a picture of fine cytoplasmic
granulation and nuclear wrap of a brownish colour produced by DAB
with diverse intensity. Cases were considered positive when more
than 10% of cells stained on a 400 magnification microscopic field.
Spleen samples were used for positive controls while negative controls
were obtained by omitting incubation with the primary antibody in
spleen samples as well. Lymphoid and basal membrane cells depicting
immunoreactivity were used as internal positive controls.

Variables were described by mean values and standard error
(se). Comparison of bel-2 protein expression with sex, age, tumour
location, histological grade, lymphatic involvement, invasion and
metastasis occurrence were evaluated in contingency tables. Percentiles,
prevalence ratio and confident intervals were calculated. To control
possible confounding factors, a Cox customised for Breslow?
model was used. The decision on the significance of the association
between the qualitative variables was determined by the application
of the chi-square test or Fisher exact test, where appropriate. A
value of P less than 0.05 was considered significant. Analysis was
calculated using SPSS v 6.0 and STATA v5 programmes.

This study was approved by the Ethical Committee of HCPA.

RESULTS

A total of 132 patients, mainly female (54%), with mean (se)
of 61 (14) years, ranging from 19 to 88 years, were studied. The
majority (55%) were between 60 and 79 years. Most of the tumours
were located up to 7 cm from the anal verge (56%) and were
classified as moderately differentiated adenocarcinomas (75%).
The TNM staging system indicated that most of the patients had
the disease at advanced stages (Table 1).

Cytoplasmatic accumulation of bcl-2 protein was observed in
39(29.5%) of the 132 cases (Figures 1, 2). There was no significant
association between bcl-2 status with age, tumour site, histological
degree, mucous production, invasion, lymphatic metastasis or with
stage. However, a significant increased number of positive bcl-2 cases
was observed among women as compared to men (38% vs 19,7%)
x2=5,31; OR =0,4; 95% CI1=0,17-0,94; P =0.02). Also, it was
observed less bel-2 positive cases in patients with disseminated disease
(9,5% vs 33,3%; OR =0,21; 95% CI=0,03-1,02; P=0,053) and
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more bel-2 positive cases among well differentiated tumours (57,1%;
P =0.057; Table 1). There was not any other significant difference
according to multivariate analysis (Tables 2, 3).

TABLE 1 — Bcl-2 expression and clinicopathological features

Total Bcl-2+
Features (n=132) P value
n n %

Age (in years)

<40 10 1 10.0

40-59 40 9 225

60-79 73 27 36.9

>80 9 2 22.2 0.17*
Gender

male 61 12 19.7

female 71 27 38.0 0.027%*
Location (from anal margin)

up to 7 cm 74 21 28.4

T 7em 58 18 31.0 0.73%*
Histological grade

Well differentiated 14 8 57.1

Moderately differentiated 99 26 26.3

Poorly differentiated 19 5 26.2 0.057%:*
Mucous production

Mucous production 21 8 38.1

Without mucous production 111 31 27.9 0.35%%
Invasion

mucosa 1 1 100.0

submucosa 6 3 50.0

muscularis 34 12 353

adventitia 71 25.3

perirectal tissue 20 5 25.0 0.29%*
Stage

I 33 12 36.4

il 29 27.6

111 49 17 34.7

v 21 2 9.5 0.14%
Lymph node metastasis

positive 68 19 27.9

negative 64 20 31.2 0.67%*
Distant metastasis

positive 21 2 9.5

negative 111 37 333 0.053*

* Fischer's fest
** Pearson’s chi-square

e !

FIGURE 1 — Microscopic picture of a representative case of a well-

differentiated adenocarcinoma of the rectum positive to

bcl-2 (immunohistochemistry by ABC method; 400x
magnification)
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FIGURE 2 — Microscopic picture of a representative case of a poorly-
differentiated adenocarcinoma of the rectum negative to
bcl-2 (immunohistochemistry by ABC method; 400x
magnification)

TABLE 2 — Prevalence ratio (PR) of bcl-2 expression

Variable PR CI95% P value*
Stage 0.79 0.41 —1.49 0.464
Gender 1.83 1.02-3.29 0.043
Location 1.05 0.62 - 1.80 0.848
Age 1.43 0.97 -2.12 0.069
Histological grade 0.71 0.41-1.23 0.231
Mucous production 0.54 0.27 - 1.09 0.089
* Cox-Breslow

TABLE 3 — Prevalence ratio (PR) of bcl-2 expression
Variable PR CI95% P value*
Distant metastasis 0.29 0.70-1.24 0.097
Gender 1.71 0.94 - 3.09 0.077
Lymph node metastasis 0.91 0.49 —1.70 0.097
Location 1.11 0.67 - 1.86 0.671
Age 1.50 0.99 - 2.26 0.053
Invasion 0.76 0.44-1.28 0.302
Histological grade 0.77 0.46-1.31 0.342
Mucous production 0.57 0.28-1.14 0.112
* Cox-Breslow

DISCUSSION

During the past years bcl-2 has moved from a situation of a
molecule involved in the lymphoid translocation (t14;18) to an
important gene implied in mechanisms that regulate cell death
through inhibition of apoptosis. The observation that bcl-2 is
not only restricted to hematopoietic cells, but also expressed
in a variety of epithelial and nonepithelial tissues, led to an
increasing on research directed to clarify the role of this molecule
in the pathogenesis and prognosis of several malignancies'?.
There is a hypothesis that expression of bcl-2 predisposes to the
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development of colorectal neoplasms since it may extend survival
of cells exposed to carcinogenic agents®). However, studies on
bcl-2 status in colorectal carcinomas have been demonstrating
controversial results.

The bcel-2 immunoreactivity patterns are quite variable®, and
this variation can be the result of distinct interpretation methods for
immunohistochemical reaction, rather than due to the technique
used. Technical differences can be expected for settings, antibodies,
methods of antigenic retrieval, staining scores and interpretation
criteria. Immunoreactivity can range from less than 10% to nearly
100%, depending on the tissue sample and interpretation criteria of
the reaction®# 6 10.12.16.17.19.24.26) Ty this study, 29.5 % of the cases
were bel-2 positive, similar to the results of other authors(® 124,
despite differences on the immunohistochemistry method.

Our results indicated a significant difference between the
number of positive bcl-2 cases among women than in men. There
is not any reference about this association in the literature. It could
be accidental or explained by the distribution and expression of
bcl-2 protein among tissues with direct hormonal influence or
action and may be the key question for future analysis.

It has been postulated that bcl-2 expression increases
cell life span, increasing the risk to acquire other alterations,
such as chromosomic abnormalities and viral infections,
and resulting in malignant transformation or tumour
progression. The bcl-2 overexpression can be an early
event in epithelial neoplasm carcinogenesis. These tumours
frequently present distinct morphological stages, since benign
hyperplasia, dysplasia, in situ carcinoma and finally invasive
carcinoma® ¥, Some papers® * &% 1019 have indicated that
the role of bcl-2 is, probably, more important in the initial
development of colorectal tumours, keeping cells alive for late
influence of others oncogenes, than in late phases of tumour
progression. In the present study, on univariate analysis, a
strong trend (P = 0,053) of low percentage of positive bcl-2
cases among tumours with distant metastasis was observed,
and this finding partially corroborates that hypothesis.

The bcl-2 protein was considered a determinant factor
to predict lymphatic involvement in some studies. SIERRA
et al.® demonstrated that patients with T1 low-degree breast
tumours showing overexpression of bcl-2 and apoptotic loss
would benefit from more aggressive therapies, since they
had up to 13 folds more probabilities to present lymphatic
metastasis. However, the results of KAKLAMANIS et al.(1?
in colorectal carcinoma imply a less aggressive pathway
on tumour transformation for the bcl-2 positive group. We
did not found any association between bcl-2 status and
lymphatic metastasis.

Results concerning the role of the bcl-2 protein in relation
to prognostic parameters and survival of colorectal cancer
are also conflicting. Some authors® had demonstrated that
bcl-2 overexpression seems to be associated with advanced
histological grade, resulting in a more aggressive tumour.
Others®+ % 424 had showed that patients with bcl-2 positive
colorectal carcinoma had a more favourable clinical course.
Finally, some studies®: !2 16123 had failed to demonstrate any
correlation between bcl-2 expression and well-known prognostic
features, in agreement with our results.

v. 43 — no.4 — out./dez. 2006



Contu PC, Contu SS, Moreira LF. Bcl-2 expression in rectal cancer

The reason for differences on clinical implications of bcl-2
expression in lung, breast and colon and rectum, among other
tumours, must be clarified. It is possible that, in some solid
tumours, the expression of bcl-2 may be a biological phenomenon
without specific implication on the carcinogenic pathway. On the
other hand, these discrepancies could be explained by a diverse
interaction of oncogenes and tumour suppressor genes on cell
transformation and tumour progression of a particular tissue.

The expression of these oncoproteins may have an important role
on predicting therapeutic response and prognosis as much bcl-2
as other proteins represent potential targets for new therapeutic
agents. Nevertheless, despite some promising studies, the
introduction of bcl-2 analysis by immunohistochemistry as a
routine laboratory tool in the clinical management of colorectal
cancer is still to be determined while variability of results and
technique standardisation remain unsolved.

Contu PC, Contu SS, Moreira LF. Expressao da proteina bcl-2 no cancer de reto. Arq Gastroenterol. 2006;43(4):284-7.

RESUMO - Racional - As proteinas envolvidas no processo de apoptose parecem desempenhar papel importante na carcinogénese colorretal.
Objetivos - Determinar a prevaléncia da expressao imunoistoquimica da proteina bcl-2 e sua relacdo com varidveis clinicas e histopatologicas
do cancer de reto. Pacientes e métodos - Cento e trinta e dois pacientes operados no Hospital de Clinicas de Porto Alegre, RS, entre 1988
e 1999 foram estudados através de reagdo imunoistoquimica, utilizando um anticorpo monoclonal anti-bcl-2 em amostras teciduais fixadas
em formalina e parafinizadas. Resultados - A prevaléncia da proteina bcl-2 foi de 29,5%. Houve aumento significativo no niimero de casos
bel-2 positivo entre mulheres quando comparado aos homens. Nao houve associagdo significativa entre bcl-2 e idade, sitio do tumor, grau
histolégico, produgdo de muco, profundidade de invasdo, envolvimento linfatico, metastases distantes ou estagio, apesar de uma tendéncia
demonstrando imunorreatividade ao bcl-2 diminuida entre os tumores pouco e moderadamente diferenciados, bem como para doenga disseminada.
Conclusées - A andlise da expressdo da proteina bcl-2 em tecidos tumorais, bem como outras oncoproteinas, pode ter um papel em predizer a
resposta terapéutica e o prognostico do cancer colorretal. Entretanto, o uso potencial da avaliagdo da proteina bcl-2 na pratica clinica no manejo

do cancer de reto permanece a ser determinado.

DESCRITORES — Neoplasias retais. Adenocarcinoma. Proteinas proto-oncogénicas c-bcl-2. Imunoistoquimica. Sobrevivéncia celular. Apoptose.
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