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Abstract - Introduction: Bcl-2 is an oncogene which inhibits apoptosis. The overexpression of Bcl-2 may play an important role
in predicting the prognosis of colorectal cancer. Aim: To evaluate the expression of Bcl-2 oncoprotein with clinicopathological
variables in colorectal carcinoma. Materials and Methods: Thirty resected specimens of colorectal carcinomas which included
ten cases each of carcinomas in stages I, Il and 111 were selected for the study. The Bcl-2 immunostaining pattern was correlated
with the patient’s age, gender, site, size, grade, nodal status and pathological stage. Results: The age of the patients ranged from
18 to 75 years with 12 males and 18 females. The sizes of the tumours ranged from 1.5 to 9cms.Twelve cases were right sided and
18 cases were left sided. Twelve cases were low grade and 18 were high grade. Lymph nodes were positive in ten out of the thirty
cases. Bcl-2 was positive in 56% of the cases. The Bcl-2 expression was 65% in stages | and Il carcinomas and only 40% in stage
111 carcinomas. However, there was no statistically significant correlation with the clinicopathological variables. Conclusion:

Analysis of Bcl-2 protein expression may have a potential use in the management of colorectal cancer.
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Introduction

Colorectal cancer is a major cause of morbidity and
mortality worldwide, being the third most common cancer in
men and the second most common in women.

Recently, in India, there has been a disproportionate rise in
the incidence of rectal cancers."”!

Colonic carcinogenesis is a multi-step process; being
characterised by an accumulation of diverse genetic
alterations that cause disruption of the control of normal cell
growth mechanisms.” Regulation of balance between cell
proliferation and cell death are very critical for normal and
neoplastic tissue homeostasis.”!

The Bcl-2 family of proteins play a central role in regulating
cell death, of which the Bcl-2 gene is an important
component.'

The Bcl-2 gene is located at chromosome 1821 and is
present at the mitochondrial level, the endoplasmic
reticulum and the nuclear envelope. It codes for an
oncoprotein which serves as a programmed cell death
inhibitor (anti-apoptotic), thereby increasing the life span of
the cell*”

In the normal colon, Bcl-2 has been found to be positive in
the cells at the base of the crypts.'”’ It has been reported that

the expression of Bcl-2 is both frequent and abnormal, early
in the carcinogenesis of colorectal carcinomas."”’

The aim of the present study was to evaluate the expression
of Bcl-2 oncoprotein in colorectal carcinoma and the
association with clinicopathological variables.

Materials and Methods

Thirty resected specimens of colorectal carcinomas were
selected for the study. Histological analysis of tumour tissue
samples were processed after formalin-fixing and paraffin-
embedding. Ten cases each of carcinomas in stages I, Il and
111 were included.

Immunohistochemical staining with Bcl-2 was done using
the anti-bcl-2 antibody (EP-36, rabbit monoclonal) at 1:50
dilution (Pathnsitu).As a part of the secondary kit the
PolyExcel HRP/DAB detection system was used.

Cytoplasmic staining of Bcl-2 was semi-quantitatively
assessed separately by two pathologists and expressed as a
percentage of positive tumour cells. Tumours displaying
more than 25% cytoplasmic staining with Bcl2 was taken as
positive. Those showing negative immunodetection as well
as less than 25% staining as were considered negative.

Statistical Analysis

Data was analysed using SPSS version 22. The Chi Square
test was performed and a p value of less than 0.05 was
considered significant.
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Results

The expression of Bcl-2 was correlated  with
clinicopathological variables such as age, gender, site, size,
differentiation, nodal status and pTNMstage (AJCC-
pathological TNM stage) the findings are shown in Table 1.

Out of thirty cases Bcl2 was positive in 17 cases (56%) and
was negative in 13 cases (44%). The age of the patients
ranged from 18 to 75 years with 12 males and 18 females.
The sizes of the tumours ranged from 1.5 to 9cms.Twelve
cases were right sided and 18 cases were left sided. Twelve
cases were low grade (well differentiated) and 18 were high
grade (moderate and poorly differentiated). Lymph nodes
were positive in ten out of the thirty cases.67% cases had

negative nodal status out of which majority (65%) showed
positive Bcl 2 staining.

40% of the cases were well differentiated adenocarcinomas,
out of which 58% showed positive Bcl2 staining.The
moderate and poorly differentiated cancers constituted 60%
of the total cases and showed 55% Bcl-2 positivity.

67% cases were low stage i.e stage I& Il (Figures 1.a, 1.b,
2.a, 2.b), whereas 33% cases where high stage i.e stage IlI.
(Figures 3.a & 3.h).

The Bcl-2 expression was 65% in stages | and Il carcinomas
and only 40% in stage Il carcinomas. However, there was
no statistically significant correlation  with  the
clinicopathological variables.

Table 1 showing the clinicopathological features and Bcl-2 expression

Variables Bcl2 positive Bcl 2 —ve negative
Age

< 50 years 6 6
>50 years 11 7
Gender 6 6
Male 11 7
Female

Size of tumour 3 7
<_4cm 14 6
>4cm

Site of tumour 10 8
Left colon 7 5
Right colon

Differentiation 7 5
Well 10 8
Moderate and poor

Nodal status 13 7
Negative 4 6
Positive

Stage (0 TNM) 13 7
Low stage( stage 1&I1) 4 6

High stage( stage I11)

Figure 1.a

|

Figure 1.b
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Figure 3.a

Figure 3.b

showing more than 50% positive staining (40x).

Figure 1.a Bcl2, showing less than 25% positive staining (10x); Figurel.b. Bcl2, showing less than 25% positive
staining (40x); Figure2.a.Bcl2, showing 25% to 50% positive staining (10x); Figure 2.b.Bcl2, showing 25% to
50% positive staining(40x) ; Figure 3.a.Bcl2, showing more than 50% positive staining(10x); Figure 3.b.Bcl2,

Discussion

Bcl 2 is a marker of high interest and research is ongoing to
determine its role in carcinogenesis as well as tumour cell
proliferation in a variety of cancers. It was initially
discovered in B-cell lymphomas, associated with
translocation(t14;18) but is also found in other tumours such
as breast cancer, follicular carcinoma of the thyroid,
hepatocellular carcinoma, neuroblastoma and non small- cell
lung cancer.”)

Previous studies have shown that Bcl-2 expression seems to
correlate with favourable clinicopathological parameters and
is expressed in approximately 25-50% of colorectal
adenocarcinomas.””®"® Also reported are similar results of
Bcl2 expression in breast cancer” and non small cell lung
carcinomas.™*”

In our study, Bcl-2 expression was more in the low stage
carcinomas( stages 1&I1-65%) as compared to the higher
stage ( stage I11- 40%); suggesting a possible role of Bcl-2 in
the early part of tumorigenesis.Bcl-2 also showed a greater
percentage of positive expression in lymph node negative
cases (65%) as compared to lymph node positive cases
(30%). Well differentiated adenocarcinomas showed only a
slightly increased percentage of Bcl-2 positivity (58%) when
compared to the moderate and poorly differentiated
adenocarcinomas (55%). These findings point towards a
favourable role of Bcl 2 in colorectal cancer.

There was, however no statistically significant correlation
with any of the clinicopathological parameters with Bcl-2
expression probably due to the small number of cases

Bcl-2 is normally expressed in the bases of the crypts which
correspond to the progenitor cells, where it protects the
regenerative compartment from cell death,*****!

The mechanism of Bcl-2 in cells without t (14;18)
translocation is still unknown but it could be due to a
disturbance in the post-translational regulation of Bcl-2 in
carcinomas.™"

The role of Bcl-2 in the development of colorectal
carcinomas is uncertain but is believed to be in the early
stages of carcinogenesis.™***

Sinicrope et al. (1995) reported the first data concerning
Bcl-2 expression in colorectal carcinomas, and found a
significant correlation of relapse free survival rates with
higher fraction of Bcl-2 positive tumour cells.™"!

One study found a statistically significant correlation with
reducing Bcl-2 expression and increasing stage and poorer
clinical outcome.™ Other studies have reported increased
proportion of Bcl-2 expression in adenomas than in
carcinomas, again indicating the role of Bcl-2 early on in
neoplastic transformation.***"!
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Bcl-2 has been found to be significantly associated with low
proliferative activity; therefore could be associated with
slower tumour growth rates and thereby a favourable
prognosis. ™!

One study showed that the rates of apoptosis increased
during neoplastic transformation, with the highest apoptotic
index being found in a colon carcinoma.”™® This could
explain the decreasing expression of an anti-apoptotic
oncogene such as Bcl-2 with increasing stage, in our study.

Conclusion

In conclusion, this study shows increased percentage of
positive Bcl-2 expression in the lower stages as well as
lymph node negative cases of colorectal carcinoma. We
believe that Bcl-2 plays a key role in early colorectal
carcinogenesis. However, larger studies with prospective
evaluation of the same are needed to confirm the
contribution of Bcl-2 in colorectal carcinoma.

References

[1] Mohandas K M; Colorectal cancer in India:
controversies, enigmas and primary prevention.
Indian J Gastroenterol. 2011;30:3-6

[2] Poincloux L, Durando X, Seitz).F et al. Loss of
Bcl-2 expression in colon cancer: A prognostic
factor for recurrence in stage Il colon cancer;
Surgical Oncology. 2009;18: 357-65.

[3] Saleh H. A., Jackson H., Khatib G et al, Correlation
of bcl-2  oncoprotein  immunohistochemical
expression  with  proliferation  index and
histopathologic parameters in colorectal neoplasia,
PatholOncol Res. 1999; 5:273-9.

[4] Yip KW, Reed JC. Bcl-2 family proteins and
cancer. Oncogene Journal. 2008; 27: 6398-406

[5] M. P. Bronner M P, Culin C, Reed J.C, FurthtE.E;
TheBcl-2  Proto-Oncogene  and the
Gastrointestinal  Epithelial Tumor Progression
Model. American Journal of Pathology.1995;146:
20-6

[6] Kaklamanis L, A Savage A, R Whitehouse R et al;
Bcl-2 protein expression: association with p53 and
prognosis in colorectal cancer. British Journal of
Cancer .1998;77:1864-9

[7] Contu P. C., Contu S. S., Moreira L. F., Bcl-2
expression in rectal cancer, Arq Gastroenterol.
2006; 43:284-7.

[8] Melincovici CS, Mihu CM, Marginean M et al, The
prognostic significance of p53, Bax, Bcl-2 and
cyclin E protein overexpression in colon cancer —an
immunohistochemical study using the tissue
microarray technique. Rom J
MorpholEmbryol.2016; 57:81-9.

[9] Leek D R, Kaklamanis L, Pezzella F et al, bcl-2 in
normal human breast and carcinoma, association
with oestrogen receptor-positive, epidermal growth
factor receptor-negative tumours and in situ cancer.
Br. J. Cancer. 1994; 69:135-9.

[10] Pezzella F, Turley H, Kuzu I et al, bcl-2 protein in
Non small cell lung carcinoma. The New England
Journal of Medicine.1993; 329: 690-4.

[11]Ofner D, Riehemann K, Maier H et al;
Immunohistochemically detectable bcl-2
expression in colorectal carcinoma: correlation
with tumour stage and patient survival. British
Journal of Cancer.1995;72: 981-5

[12] Goussia A. C., Loachim E., Agnantis N. J. et al.
Bcl-2 expression in colorectal tumours. Correlation
with p53, mdm-2, Rb proteins and proliferation
indices, HistolHistopathol. 2000; 15:667—72

[13] BarettonG.B, Diebold J, Christoforis G et al,
Apoptosis and Immunohistochemicalbcl-2
Expression in  Colorectal Adenomas and
Carcinomas.Cancer.1996; 77: 255-64.

[14] Mohammad llyas M, lan P. M. Tomlinson I.P.M,
Andrew M. , Hanby A.M et al. Bcl-2 Expression in
Colorectal Tumors Evidence of Different Pathways
in Sporadic and Ulcerative-Colitis-Associated
Carcinomas. American Journal of Pathology.1996;
149:1719-25.

[15] Watson AJM, Merritt AJ, Jones LS et al, Evidence
for reciprocity of bcl-2 and p53 expression in
human colorectal adenomas and carcinomas.
British Journal of Cancer, 1996; 73, 889-95

[16] Petrisor O, Giusca S.E, SajinM, Dobrescu G,
Caruntu ID. Ki-67, p53 and bcl-2 analysis in
colonic versus rectal adenocarcinoma. Romanian
Journal of Morphology and
Embryology.2008;49:163-171

[17]Sinicrope, F.A, Hart J, Michelassi F, Lee J.J.
Prognostic Value of bcl-2 Oncoprotein Expression
in Stage Il Colon Carcinoma. Clinical Cancer
Research.1995; 1: 1103-10

[18]Sinicrope F.A, Roddey G,McDonnell T.J,
ShenY,Cleary K.R, Stephens L.C, Increased
Apoptosis Accompanies Neoplastic Development
in the Human Colorectum. Clinical Cancer
Research.1996; 2: 1999-2006.

DOI: 10.23958/ijirms/vol02-i11/20

1560

© 2017 Published by 1JIRMS Publication



