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Colorectal cancer is one of the most frequent cancem in the world. Colorectal cancer is the result
of genetic and epigenetic alterations that cause disorders in cell growth, differentiation and
apoptosis, resulting in transformation of normal epithelium to adenocarcinoma. Expression of
Bcl-2 gene is believed to enhance tumor progression by countering apoptosis triggers, resist DNA
damage-induced apoptosiq and undergo growth arest in @/Gl or G2/M phases, which promotes

tumor cell survival and oncogenic progressions, and may inhibit cell growth and proliferation. To
evaluate Bcl-2 oncoprotein expression in colorectal epithelial neoplasms, to correlate the Bcl-Z
immunopositivity with certain clinicopathological parameters and to compiue the results with
other studies. This is a cross sectional study of 50 cases of colorectal adenocarcinoma and l0
samples of colorectal adenomatous polyps. The samples were collected from Mosul Hospitals and

some private lab. Patient's age and sex in addition to the site of the tumor was obtained from the

archival histological reports. Hematoxylin and Eosin stained section from each case were revised

regarding the histological Upe, grade and stage of the tumor. Immunohistochemical stain for Bcl-
2 oncoprotein was performed. The staining assessment of Bcl-2 was done by using a semi-
quantitative immunostaining score (ISS) for Bcl-2, taking both intensity and the percentage of
stained cells to obtain an IS score that ranged from 0 to 4.0. The mean age of all cases was 53.8
years The Fifth decade takes the peak incidence, followed by the seventh decade. Male to female

ratio was 1.4:1. Microscopically, 45 (90%) of cases wene classical adenocarcinoma 2 (4%) were

mucinous adenocarcinoma, 2 (4o/o) were signet ring carcinoma and 1 (2%\ was neuroendocrine

carcinoma Eight (16%) were well differentiated classical adenocarcinom4 22(44%) were

moderately differentiated, and l5(30o/o) were poorly differentiated tumor. Duke's staging, l(2%)
ctue uras Duke's A, l8(36Yo) cases wer€ Duke's B, 25(5U/o) cases werr Duke's C and 6(12%)
cas€s were Duke's D. The Bcl-2 Positivity was observed in 38Yo of colorectal carcinoma. No
significant correlation identified between Bcl-2 expression and the patient's age and sex despite

the finding of predominance of Bcl-2 immunoreactivity in young age group and in female. Bcl-Z
positivity correlates significantly with the macroscopic type of the tumor with highest positivity
in a polypoidal tumor. Bcl-2 expression seen only in colorectal adenocarcinoma classical (NOS)

type, while it was negative in other types (f0.045). An inverse significant correlation between

Bcl-2 expression and histological grading was reported where Bcl-Z was reported mainly in well
and moderately diff[erentiated tumors (42.1 % and 52.7% respectively). No significance

correlation identified betrveen Bcl-2 expression and tumor Duke's stage.

Conc usion: Bcl-2 expression was found rn 38o/o of cases. It was significantly correlated with
tumor macros@pic types, histological types and grade. No correlation found between Bcl-2 and

age, sex, site and stage of the tumors.
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Introduction
Colorectal cancer is one of the most
frequent cancers in the world with a
very high mortality rate(r). It is the third
most conrmon cancer in men and the

second in women worldwide(2). tt
accounting for 8% of all cancer deaths,

making it the fourth most common
cause of death from cancer('). Incidence
rates are substantially higher in men

than in women (overall sex ratio is
1.4:l)('). Thr peak incidence for
colorectal cancer is 60 to 70 years of
age; fewer than 20% of cases occur
Uefore the age of 50 years(o).

Colorectal cancer is the result of
genetic and epigenetic alterations that
cause disorders in cell growth,
differentiation and apoptosis, rcsulting
in transformation of normal epithelium
to adenocarcinoma(s). Ircte"te cell
proliferation and deerease in apoptosis
causing colorectal carcinoma,
indicating that colorectal
carcinogenesis might arise through the
disruption of the balance of apoptotic
and proliferative mechanisms(6). One of
the potential biomarker for the control
of this balance is Bcl-2 oncoprotien(6).
Bcl-2 is the acronym for the B-cell
lymphoma/leukem ia-gene. Bcl -2
protein is a 26 kD intracellular
membrane-associated protein('). The
Bcl-Z protonocogene is localized to the
nuclear envelope, endoplasmic
reticulum and mitochondrial
membranes of hematopoietic and
lymphoid cells, a variety o_f complex
d i fferen t iatng epithel i um(8'') .

Expression of Bcl-2 gene is believed to
enhance tumor progression by
countering apoptosis triggers(t'). Tumor
cells overexpressing Bcl-2, resist DNA
damage-induced apoptosis and undergo
growth anest in GO/GI or G2/M
phases, which promotes tumor cell
survival and oncogenic progressions
but does not enhance cell proliferation
and even may inhibit cell growth and

Proliferation 
(l l' l2).

The aims of this study are to evaluate

Bcl-2 oncoprotein expression in
colorectal epithelial neoplasms, to
correlate the Bcl-2 immunopositivity
with certain clinicopathological
parameters and to compare the results
with other studies.

This is a cross sectional study of 50
cases of colorectal adenocarcinoma and

l0 samples of colorectal adenomatous
polyps. The samples were collected
from Mosul Hospitals and some private
lab during a period extended from
January 201I until January 2012.
Patient's age and sex in addition to the
site and size of the tumor wene obtained
from the archival histological reports.
Hematoxylin and Eosin stained section
from each case were revised regarding
the type, grade and stage of the tumor.
The cases of adenocarcinoma were
staged according to Dukes' staging
system.
Im mu nohistochemical analysis :

Sections wene cut at 4 pm thicknesses
from representative paraffin blocks,
mounted onto Sakura White Adhesion
Slides (code 9594) and let to dry at 55-
60oC in the incubator overnight.
Sections then dewa:<ed and rehydrated
by descending grades (100-90%) of
ethanol to distilled water. Antigen
retrieval (Tris/EDTA buffer, pH 9.

code 2368) was achieved by heat-treat
at 95-99"C in water bath for 40
minutes, then left to cool at room
temperature. Slides wene quenched
with peroxidase blocker for l0 minutes,
followed by washing with Tris-buffered
saline (TBS) @ako code 53006).
Slides were incubated with l:50 diluted
primary antibody (Monoclonal Mouse
Anti-Hum an bcl-2 Oncoprotein Clone :

124. Isotype: IgGlKappa. Dako) for 40
minutes at room temperature in a
moisture chamber, then rinsed with
TBS for 5 minutes. After which
followed by application of secondary
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antibody (EnVision + System-HRP
(AEC). code K4004. Dako) for 30
minutes and then washed by TBS and
distilled water for 5 minutes, remove
excess of TBS and followed by adding
AEC+ substrate-chromogen solution
for l0 minutes to produce the
characteristic brownish-red cytoplasmic
staining. A counter stain of
hemotoxylin for 15 seconds was used
to give htter view. The final stages
were drying and mounting coverslides.
For each run of staining a positive and
negative control slides were also
prepared. A positive confrol was
reactive tonsil and internal mucosal
lymphocytes. The negative controls
were prepared from a known case of
Bcl-2 positive block with substitution
of primary antibody by a negative
control @ako Mouse IgGl, (code
x0e3l)).
The staining assessment of Bcl-2 was
done by using a semiquantitative
immunostaining score (ISS) for Bcl-2,
which took both the intensity of
staining and the percentage of stained
cells to obtain an IS score that ranged
from 0 to 4.0 

(r3' r4). The intensity score
ranges from (04). While the other
scale was the percentage or the
proportion of cells stained at each
intensity ranging from (0-100%), then
the prcent of cells multiplied by the
corresponding intensity value to obtain
an ISS that ranged from 0 to 4. A score
equal or mone than 0.5 consider as

positive.
Sta
A c Fisher Freeman
Haltom test was used to test for
correlations. Statistical significance
was considered achieved when the p-
value was less than or equal to 0.05 

(ls).

Results
During the period of 12 months, 60
cases of colorectal epithelial neoplasms
were collected. From those, 50 cases

were primary colorectal cancer and l0
cases wer€ adenomas.
Colorectal cancer, clinical findings:
The patients'age range from 29 to 85
years (mean 53.8 years), most of them
were in the fifth decade (17150,34%)
and seventh decade (14150,28Yo),
figure (l). There was 29 (5S7o) male
and2l(42%) female.
Colorectal cancer, histologicat
findings:
There was predominance of colonic
tumors 28(56%), while 22(44YA were
rectal tumor. Macroscopically,
17(34%) cases were polypoidal,
16(32%) cases were infiltrative and 17
(34%) cases were ulcerative.
Microscopically, 45 (90yo) cases were
of classical adenocarcinom4 2(4%)
cases wene mucinous adenocarcinom4
2(4%) cases were signet ring carcinoma
and I (2%) case was neuroendocrine
carcinoma. The classical
adenocarcinoma cases were graded into
well differentiated 8(16%) cases,
moderate differenti ated 22(447o) cases,
and poorly di fferentiated I 5 (30o/o)

cases. About staging l(2%) case was
Duke's A,, l8(36%) cases were Duke's
B, 25(50olo) cases were Duke's C and
602YA cases were Duke's D.

Col orectal cancer; Bcl-2 status:
The Bcl-2 Positivity was seen in the
cytoplasm of malignant colorectal
glands. It was observed in l9 out of 50
cases (38%) colorectal carcinoma.
Bcl-2 exprrcssion and some
clinicopathological parameterc :

There was no significant correlation
identified between Bcl-2 expression
and the patient's age (p:0.791), table
(1). Bcl-2 positivity was more in
female, but it failed to shows a
significant relation with the sex
(p0.075), table (2). Bcl-2 expression
was statistically insignificance in
correlation with the tumor site
(p{.166), although Bcl-2 was positive
n 68.40/o of colonic tumor compared to
3l.6%0 in rectum, table (3).

214 Tibit Medical Journal 20I 2 ; I 8(2) :2 I 2 -223

I



Assannrent of Bcl-2 oncoprctein erprecsbn ln cdorcctal eplsrelial neophsms An hnmunolristochonrical

study

a

I

In correlation to the macroscopic types
of the tumor, Bcl-Z positivity correlates
significantly with the type of the tumor
(p=0.003), with a highest positivity
seen in a polypoidal tumor, table (a).
Histologically, Bcl-Z expression
statistically had significant correlation
with tumor types (p0.0a5) in which
Bcl-2 positivity seen only in colorectal
adenocarcinoma elassical (NOS) Upe,
while it was negative in other types,
including classical adenocarcinoma
with mucinous component, table (5).
Regarding Histological grading: There
was an inverse higfuly significant
correlation between Bcl-2 expression
and histological grading. The Bcl-2
positivity differs in well and
moderately differentiated tumors (42.1
%o and 52.7% respectively) from poorly
differentiated tumors (5.2yA with a p
value equal 0.001, table (6). Bcl-2
expressed statistically insignifi cant in
correlation with the stage of the tumor
(p-0.069). Although the highest Bcl-2
immunopositivity was in stage B
followed by stage C, table (7)

Colorectal adenomatous polyps:
Ten cases of colorectal adenomas were
evaluated, the age of the patients range
from 19-75 years. The male to female
ratio was I : l. Seven cases were from
the colon and the rest were from the
rectum. Sixty percent were
tubullovillous type, 30yo tubular type
and l0 % villous type. Twenty percent
showed mild dysplasi4 30% showed
moderate dysplasia and 50Yo harboring
severe dysplasia . Bcl-Z positivity seen
in 5 (50%) of all adenomas. Two (40%)
of cases were tubular type, 2 (40 %)
were tubullovillous and I (20%) was
villous adenoma. However all these
positive cases were barbering severe
dysplasia.

Colorectal carcinoma accounts for
about lO % of all body cancers 

(16). It is
the second leading cause of death from
malignancy in the industrialized world
('u). Ho*ever, in developing counties
mainly in Asian countries like, China
Japan, South Korea and Singapore,
economic development and the
adoption of earlier Western life-styles
have led to an increased colorectal
cancer incidence similar to that of
developed countries 

(tu'").

Colorectal cancers have been reported
to show br,l-2 overexprcssion and it
appears that the role of bcl-2 is
probably more important in the early
development of colorectal tumors than
in later tumor progression as it may
lacks with loss of tumor differentiation,
local invasion, metastasis and
recurenc,e of colorectal cancers 

(18-le).

In the curent study bcl-2 was
expressed in 38% of the cases. Other
similar studies had shown variable
ratios ranging from 20.2% to 69.5o/o,

table (8).
The fourth and seventh decades were
the most common age group affected
by colorectal cancer. However; there
was no significance corelation
between the age and the Bcl-2
expression, this is consistent with all
other studies(7,28,29,3 1,32,33,3 4).
In this study there was male
predominance with male to female ratio
of 1.4: l. But despite that Bcl-2
expression reported more in female.
However; no significant correlation
was found with sex al. Our results is
consistent with other studies which had
reported also no sisnificant correlation
with sex(28'2e'3t'r+'rfl. But a single study
found a significant correlation with a
female predominant(D. This could be
accidental or explained by the
expression of Bcl-2 protein among
tissues with direct hormonal
influence(7)
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Bcl-2 expression in our study was not
significant weather the tumor located in
the proximal or distal colon, this agree
with many studies(7'23'30'3 

t'33'34'36) 
.

A significant correlation between Bcl-2
expression and the polypoidal,
fungating, colorectal tumors was
detected in our study. This is consistent
with two other studies which suggested
that the Bcl-2 expression became
significantly lower as the tumors
became flatter or took on a depressed
fbrm(2r'37). 6n the other hand single
study showed no significant correlation
with the macroscopical types of
colorectal cance/'s).
Bcl-2 positivity identified only in
adenocarcinoma classical type ( I 007o),
whereas it was negative in all other
types of colonic carcinoma in this
current study. Accordingly, there is a
significant correlation of Bcl-2
expression and the tumor histological
types (p: 0.M5). Pinar et al and Manne
et al comparcd between classical
adenocarcinoma and mucinous
carcinoma and found a significant
relation to tumor typs5(33'3t). Other
studies showed no significant
correlation with the histological types
of colorectal cance.r{20'roref
A significant inverse relationship
between expression of Bcl-2
oncoprotien and gading of tumor was
reported in our study. Similar
association was noticed by Leahly et
al(Y). Many studies had shown that Bcl-
2 expression more evident in well and
moderate differentiated tumors than
poorly, but failed to reach the
significant level(721 27'N).

The majority of Bcl-2 positivity was in
stages B and C (94.8yA, but despite of
this resulL the relation between Bcl-Z
and stage of tumor failed to reach the
significant level (p=0.069). This may
be explained by the low number of our
cases in stage A. This agree with many
studies, that showed no significant
correlation between Bcl-2 expression

and tumor stagg(72o'2r'26'27'34'3e). This
result suggested that Bcl-2 have a role
in early phase of colorectal
carcinogenesis.

Regarding of Bcl-2 expression and
colorectal adenomas: half of the cases
(50o/o) studied show Bcl-2 positivity
and all of these cases wene having
severe dysplasia. Bosari et al, stated
that Bcl-2 immtmoreactivity was noted
in all adenomas irrespective of the
degree of dysplastic change; it was
diffuse in 84Yo of adenomas and focal
in the remaining cases(8). Saleh et al,
found about 78.6 o/o of adenomas
showed Bcl-2 positivity(4r). In these
studies Bcl-Z expression was highly in
colorectal adenomas than carcinoma
and this agree with the fact that Bcl-2
oncoprotein expression is probably an
early step in the process of colon
carcinogenesis, and its expression may
be associated with favorable
pathological parameter'(al ).

Several studies assessed the hypothesis
that Bcl-2 expression in colorectal
cancer is associated with a good
clinical outcome and considered as a
good prognostic factor this is obvious
from the association of Bcl-2
immunoreactivity with the well and
moderately differentiated colorectal
adenocarcinoma 

(s), which explanted
by the role of Bcl-2 in down cell
gro!\rth of colorectal cancer 

(34).

Therefore, loss of Bcl-2 may be
indicative of a more aggressive
phenotlpe allowing further tumor
progression under influences such as
p53 changes 

(30).

Conclusions:
Bcl-2 expression was found in 38% of
cases. [t was significantly correlated
with tumor macroscopic gpes,
histological types and grade. No
correlation found between Bcl-2 and
age, sex, site and stage of the tumors.

a
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P-ValueNo % No % No %
s40 3 r5.8 8 25.8 1l 24.0 0.791

NSX4l-50 7 36.9 l0 32.3 t7 23.0
5l-60 2 10.5 I 3.2 3 6.0
6t-70 5 26.3 9 29.0 l4 30.0
>71 2 r0.5 3 9.7 5 10.0
Total 19 r00 3l 100 50 100

Bcl-2 positive Bcl-2 negative Total
Sex No. % No % No. % P-Value

Male 8 42.t 2t 67.8 29 58.0
Female ll 57.9 l0 32.2 2t 42.0

0.075
NSX

Total t9 100 3l 100 50 r00
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Table (l): bcl-2 exprcssion and patient's age.
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Table bcl-2 and the site of the tumor.

Table (a): bcl-2 expression and the macroscopical types of colorectal carcinoma.

Table (5): bcl-2 expression and the histological type of the tumor.

Table (6): bcl-2 expression and tumor grade.

Table &t-2 and tumor

TotalBcl-2 positive Bcl-2 negative

% No. o/o P-value
No. o/o No.Site

l5 48.4 28 56.0l3 68.4Colon
22 44.0

0.166
(NS)31.6 l6 51.6Rectum 6

100 50 100l9 100 3lTotal

Macroscopical
Types

Bcl-2 positive Bcl-2 negative Total
P-value

No. % No. % No o/o

Polypoidal t2 63.2 5 l6.l t7 34

0.003
(HS)

Ulcerative 3 15.8 t4 45.2 t7 34

/annularlnfiltrative 4 21.0 t2 38.7 t6 32

Total t9 100 3l 100 50 100

Histological type of the tumor Bcl-2 positive Bcl-2 negative Total P-value

No. o/o No. o/o No. o/o

classical adenocarcinoma
(Nos)

t9 100 26 83.8 45 90

0.04s

(Hs)

Mucinous adenocarcinoma 0 0 2 6.5 2 4

Signet ring adenocarcinoma 0 0 2 6.5 I 4

Neuroendocrine carcinoma 0 0 I 3.2 2 2

Total l9 100 3r 100 50 100

Grade
Bcl-2 positive Bcl-2 negative Total

P-value
No. o/o No. o/o No o/o

Well diflerentiated 8 42.1 0 0.0 8 17.8
0.001
(HS)Moderate differentiated l0 52.7 t2 46.2 22 48.9

Poor differentiated I 5.2 l4 53.8 l5 33.3

Total t9 100 26 100 45 100

P-valueStage
Bcl-2 positive Bcl-2 negative Total

No. o/o No. % No. o/o

A 0 0.0 I 3.2 I 2.0
0.069
(NS)

B l0 s2.7 8 25.8 l8 36.0

C 8 42.1 t7 54,9 25 50.0

D I 5.2 5 l6.l 6 12.0

Total l9 100 3l r00 50 100

220 Tibit Medical Journal 20 I 2 ; I 8(2) : 2 I 2-223

t

T



Asscoanent of Bch2 oncoprdein erpusion in coloroctal epi0relial neophcm An lmmundtistochemical

study

Table (8): Bcl-2 expression in colorectal cancer in different studies

Figure (l), the age distribution of colorectal cancer cases.

Study Region Year No. of cases o/o of Bcl-2

positivity

Current study Mosul 2012 50 38%

Sun et u1(zu) China 20t0 128 69.5

Poincloux et al(") France 2009 226 36%

Torsello et al@') Italy 2008 1340 48.5o/o

Petrigor et altzr) Romania 2008 30 53.3%

Ismail et alt'*) Egypt 2007 104 26%

Bidgoli et al(25) Iran 2007 54 33.3%

Tsamandas et al(^) Greece 2007 56 37%

Demirbag et al("' Turkey 2006 124 20.2%

Han et al('o) Korea 2006 8l 39.5%

Dan-ping et al(") China 2005 93 57%

Chatla et al('o) USA 2005 158 56.3o/o

Watson et al(30) UK 2005 437 45.5%
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Figure (2): Ditrerent intensityof staining, (A. Strong, B. Moderate, C. Mild, D. Weak) (original
rrragrririuatiurr inC; x+00;.

a

Irgure (J): well Ot[erenttateo
adenocarcinom4 (IHC, score 3.6; xl00)

f lgure (4): mooerate olilerenuateo
adenocarsinom4 (IHC, score 2.85; xl00)
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