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 Abstract 

   olorectal cancer is an important public health problem in Iraq. It’s considered 

as the 7
th

 among the commonest 10 cancers by site according to the Iraqi cancer 

registry. Studying the Bcl-2 expression in colorectal cancer patients is one of the 

important issue for the prognosis of this tumor. In this study 50 colorectal cancer 

samples (paraffin embedded sections) were used to detect Bcl-2 expression using 

Immunohistochemical analysis. The correlation between Bcl-2 expression and 

site, type and grading was also studied.  The results showed that there was a 

significant difference (P<0.05) in the Bcl-2 expression between cancerous tissue 

and resection margin while the site, type and grading of the tumor showed 

generally the opposite data.  We concluded that the positive Bcl-2 expression 

occurred at early stages of carcinogenesis and it’s a voluble prognostic factor and 

target for therapy. 

الوسحخلص 

ٌؼحبز سزطاى القْلْى ّالوسحقٍن هي الوشاكل الصحٍة الوِوة فً الؼزاق حٍد ٌقغ فً الوزجبة السابؼة  هي 

فً هزظى سزطاى  Bcl-2ٌّؼحبز دراسة جؼبٍز البزّجٍي . حٍد الحزجٍب للحسجٍل السزطاًً فً الؼزاق

ػٌٍة لوزظى سزطاى القْلْى  50جوؼث .  اٌا الوِوة لوؼزفة الٍة ُذا السزطاىالقْلْى ّالوسحقٍن هي القط

بإسحخذام فحص كٍوٍائً ًسٍجً هٌاػً  Bcl-2ـّالوسحقٍن لذراسة جؼبٍز بزّجٍي ال

immunohistochemistry  لقْالب الشوغ الخاصة بِن ّكذلك ارجباط ُذا الحؼبٍز بوْقغ ًّْع ّدرجة

بٍي  Bcl-2فً الحؼبٍز الوْجب لبزّجٍي  (P<0.05)الٌحائج أظِزت فزقا هؼٌٌْا  .الحواٌز لخلاٌا ُذا السزطاى 

 . الٌسٍج السزطاًً ّ الحذّد الوقطْػة بٌٍوا هْقغ ًّْع ّدرجة الحواٌز للخلاٌا لن جظِز اٌة فزق هؼٌْي

حذخ فً الوزاحل الاّلى هي الحسزطي  Bcl-2اسحٌحجٌا هي خلال ُذٍ الذراسة اى الحؼبٍز الوْجب لبزّجٍي ال 

  .  هوا ٌجؼلَ ػاهل جقٍٍن هال الوزض ّكذلك ُذفا للؼلاج

Introduction 

Colorectal cancer is an important public health problem. There are nearly one million 

new cases of colorectal cancer diagnosed world-wide each year and half a million 

deaths [1]. In Iraq, it’s the 7
th

 among the commonest 10 cancers by site according to 

the Iraqi cancer registry [2]. 

 Reduction in the capacity of apoptotic cell turnover could be an important step in the 

development of neoplasia and one of its arms is Bcl2 which is a  proto-oncogene  

located on chromosome 18q21  and  codes 26  kd  protein  that blocks apoptosis and 

rescues cells from death [3, 4]. 

Bcl-2 is a Cytoplasmic protein which can be seen in the mitochondria, endoplasmic 

reticulum, and the nuclear envelope. The protein can be identified in many different 
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tissues, in follicular lymphomas, for example, the translocation t (14; 18) results in 

constitutive overexpression of Bcl-2 and immortalization of lymphocytes [5].  

Similarly, Bcl-2 overexpression has been identified in a large number of epithelial 

tumors like colorectal cancers which reported to show Bcl-2 overexpression [6]. 

Although, in comparison with adenomas, there is lower intensity of expression in the 

invasive tumors [6, 7]. 

There may also be a loss of expression with loss of tumor differentiation and it would 

appear that the role of Bcl-2 is probably more important in the early development of 

colorectal tumors than in later tumor progression [8]. 

The aim of this study is to correlate between positive bcl-2 expression and some 

histopathological parameters like: site, type and differentiation in Iraqi colorectal 

cancer patients.  

Materials and methods 

fifty  colorectal cancer cases were collected from both digestive system diseases and 

liver teaching hospital and Baghdad teaching hospital in 2008. 

Patients data were taken from the Histopathological reports that was written by a 

professional histopathologist which concern: site, type and differentiation of the 

tumor and resection margin which was the comparison to the cancerous tissues and 

confirmed to be free of malignancy. 

Adequate thin paraffin embedded sections (5µm thick) of tumor and resection 

margins were prepared on positively charged slides for the immunohistochemistry 

technique which was done by using anti Bcl-2 monoclonal antibodies from 

DAKO(Denmark) . 

The streptavidin biotin indirect method was employed along with DAB (3 

3´diaminobenzidine tetrahydroclorid) as chromogen and the sections were 

counterstained with hematoxylin. Cytoplasmic staining was accepted as positive for 

Bcl-2.  

To define the ratio of positivity, 10 fields of each slide was studied under high power 

magnification (40x) and the percentage of Cytoplasmic positivity for Bcl-2 was 

graded as follows:  

marker Negative% Positive% Reference 

Bcl-2 <10 ≥10 [5,9] 
 

Statistical analysis was performed using ANOVA (2 way) with significant difference 

(P<0.05). 

Results 

Clincopathological data: The current study showed that left colon has the higher 

frequency and ten cases were mucinous type while three were signet ring and the rest 

of the fifty cases were adenocarcinoma. Most of the cases were graded as moderately 

differentiated. Other clincopathological data are shown in Table (1). 
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Table (1): Clincopathological data of colorectal cancer patients. 

  

Patients (n=50) N (%) Variables 

 

17(34%) 

19(38%) 

14(28%) 

 

 

37(74%) 

10(20%) 

3(6%) 

 

 

4(8%) 

36(72%) 

10(20%) 

Site of tumor*: 

Right colon 

Left colon 

Rectum 

 

Tumor Type: 

Adenocarcinoma 

Mucinous 

Signet ring 

 

Differentiation: 

Well differentiated 

Moderately differentiated 

Poorly differentiated 

 

*Right colon: transverse, hepatic flexure, cecum and ascending colon. Left colon: splenic flexure, 

descending colon and sigmoid. Rectum: rectosigmoide and rectum. 

 

Bcl-2 positive Expression: 

There was a significant difference (P<0.05) in the positive of Bcl-2 expression of the 

cancer tissue compared to resection margin Table (2),  Figure (1, 2). 

Table (2): The positive Bcl-2 expression of the cancer tissue compared to resection margin.  

Bcl-2 
Bcl-2 expression in cancerous 

tissue(mean+SE) 

Bcl-2 expression in resection 

margin  tissue(mean+SE) 

Positive Expression 
32.44 ±6.17 

A* 

14.82±1.28 

B 

Differences A, B are significant (P<0.05) to compare rows. 

 

Correlation between positive Bcl-2 expression and the site of the colorectal 

cancer site: 

There was a significant difference (P<0.05) in the positivity of the Bcl-2 expression 

between the cancerous tissue and resection margin inside all colon and rectum 

anatomical sites except the descending colon which showed no expression in the 

transverse colon and splenic flexure  Table (3). 

Table (3) : The positive Bcl-2 expression in all anatomical sites. 

Differences A, B are significant (P<0.05) to compare rows, ca: cancer; R.M.: resection margin. 

 

 

 

 

Bcl2. positive expr. % Mean+SE & Site of Tumor 

ASC. CECUM DESC. H.FLEX RECTOSIG. RECTUM SIGMOID 

Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m. Ca. R.m. ca R.m. 

 

Positive 

Expression 

A* 

27.33 

+ 

5.70 

B 

0.0 

+ 

0.0 

A* 

29.12 

+ 

1.78 

B 

17.25 

+ 

2.51 

A 

33.40 

+ 

2.74 

A 

24.20 

+ 

2.16 

A* 

42.00 

+ 

8.73 

B 

16.80 

+ 

3.10 

A* 

25.00 

+ 

2.34 

B 

13.33 

+ 

3.09 

A* 

40.73 

+ 

3.67 

B 

15.18 

+ 

1.13 

A* 

25.36 

+ 

8.33 

B 

11.29 

+ 

1.92 
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There was no significant difference (P<0.05) in positive Bcl-2 expression of the 

cancerous tissue  (compared with other sites) between the ascending colon, 

rectosigmoide and sigmoid. While the only significant difference (P<0.05) appeared 

in positive Bcl-2 expression of the resection margin were ascending and descending 

colon compared with the other anatomical sites Table (4) 

Table (4) : The correlation between different anatomical sites and Bcl-2 positive expression. 

Differences A, B, AB & C are significant (P<0.05) to compare rows, ca: cancer; R.M.: resection 

margin 

Correlation between positive Bcl-2 expression and the colorectal cancer type: 

There was a significant difference (P<0.05) in the positivity of the Bcl-2 expression 

between the cancerous tissue and resection margin inside all the 3 types presented in 

this study Table )5) 

Table (5): The positive Bcl-2 expression in all types of colorectal cancer  

Differences A, B are significant (P<0.05) to compare rows, ca: cancer; R.M.: resection margin 

 

While There was no significant difference (P<0.05) in positive Bcl-2 expression of 

the cancerous tissue between those 3 types of colorectal cancer but there was 

significant difference (P<0.05) in positive Bcl-2 expression of the resection margin 

tissue between adenocarcinoma and signet ring Table (6). 

Table )6(: The correlation between all types of colorectal cancer according to the Bcl-2 positive 

expression. 

Differences A, B are significant (P<0.05) to compare rows, ca: cancer; R.M.: resection margin. 

 

 

 

 

 

Bcl-2. positive expr. % Mean+SE & Site of Tumor 

ASC. CECUM DESC. H.FLEX RECTOS

IG. 

RECTU

M 

SIGMOI

D 

 

 

Ca. 

 

Positive 

A 

27.33 

+ 

5.70 

AB 

29.12 

+ 

1.78 

B 

33.40 

+ 

2.74 

C 

42.00 

+ 

8.73 

A 

25.00 

+ 

2.34 

C 

40.73 

+ 

3.67 

A 

25.36 

+ 

8.33 

 

 

R.m. 

 

Positive 

A 

0.0 

+ 

0.0 

B 

17.25 

+ 

2.51 

C 

24.20 

+ 

2.16 

B 

16.80 

+ 

3.10 

B 

13.33 

+ 

3.09 

B 

15.18 

+ 

1.13 

B 

11.29 

+ 

1.92 

 

 Bcl-2 positive expr. % Mean+SE & Cancer type 

AC MUCINOUS SIGNET RING 

Cancer R.marg cancer R.marg cancer R.marg 

 

Positive 

A* 

33.19+2.15 

B 

16.19+1.37 

A* 

30.60+5.05 

B 

12.00+1.71 

A* 

29.33+5.40 

B 

7.33+2.70 

 

 

Bcl-2 positive expr. % Mean+SE & Cancer type 

AC MUCINOUS SIGNET RING 

 

Cancer 

 

Positive 

A 

33.19+2.15 

A 

30.60+5.05 

A 

29.33+5.40 

R.marg 
 

Positive 

A 

16.19+1.37 

AB* 

12.00+1.71 

B* 

7.33+2.70 



Journal of Biotechnology Research Center                                                     Vol.6 No.1 2012 
 

65 
 

Correlation between positive Bcl-2 expression and the grading of the colorectal 

cancer cells 

There was a significant difference (P<0.05) in the positivity of the Bcl-2 expression 

between the cancerous tissue and resection margin inside all the 3 types types of 

differentiation Table )7). 

Table (7): The positive Bcl-2 expression in all colorectal cancer grades 

 Differences A, B are significant (P<0.05) to compare rows, WD: well differentiated, MD: 

moderately differentiated, PD: poorly differentiated, ca: cancer; R.M.: resection margin 

 

There was no significant difference (P<0.05) in positive Bcl-2 expression of the 

cancerous tissue between those 3 types while poorly differentiated cells showed 

significant difference (P<0.05) in the positivity of Bcl-2 expression of the resection 

margin compared with others Table (8). 

Table (8):  The correlation between all colorectal cancer grades concerning positive Bcl-2 

expression. 

Differences A, B are significant (P<0.05) to compare rows, WD: well differentiated, MD: 

moderately differentiated, PD: poorly differentiated ca: cancer; R.M.: resection margin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

In the gastrointestinal tract the physiologic expression of Bcl-2 protein is confined to 

the stem cells and the proliferative zone, i.e., the lower crypt of the intestinal or 

colonic mucosa [10, 11].Obviously, the function of Bcl-2 here is to protect the 

 

 

Bcl-2 Positive expr. % Mean+SE & Differentiation of cells 

MD PD WD 

Cancer R.marg cancer R.marg cancer R.marg 

 

Positive 

A* 

31.75+6.16 

B 

16.89+1.85 

A* 

35.60+2.78 

B 

6.20+ 3.48 

A* 

30.75+3.98 

B 

17.75+2.39 

 

 

Bcl-2 positive expr. % Mean+SE & Differentiation of cells 

 

MD PD WD 

 

Cancer 

 

Positive 

A 

31.75+6.16 

A 

35.60+2.78 

A 

30.75+3.98 

R.marg 
 

Positive 

A 

16.89+1.85 

B* 

6.20+ 3.48 

A 

17.75+2.39 

Figure (1): Immunohistochemical staining in 

colorectal cancer sections. Bcl-2 cytoplasmic 

positive Immunostaining by peroxidase/DAB 

(brown) counterstained with hematoxylin 40x. 

 

Figure (2): Immunohistochemical staining 

in colorectal cancer sections. Epithelial Bcl-

2 cytoplasmic positive immunostaining by 

peroxidase/DAB (brown) counterstained 

with hematoxylin 40x. 
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regenerative epithelial compartment from cell death. Although shedding of 

differentiated and mature cells to the luminal surface is the major mechanism of 

cellular loss in the gastrointestinal tract, apoptosis seems to be triggered before 

mechanical cell elimination takes place. Thus, apoptosis also contributes 

physiologically to the normal intestinal cell turn-over [12, 13, 14, 15, 16]. 

Bcl-2 is strongly expressed in most colorectal adenomas and carcinomas, with the 

highest incidence in adenomas. Bcl-2 expression is evidently characteristic of early 

stages in colorectal carcinogenesis followed by other genetic changes  (like TP53 

loss). Thus, apart from genetic changes leading to deregulation of proliferation, the 

inhibition of apoptosis by bcl-2 expression may also promote tumor growth at this 

stage of carcinogenesis [17]. 

In this study, there was a significant positive expression of Bcl-2 in the cancerous 

tissue comparing to the resection margin which revealed a better clinical outcome and 

it would appear that the role of Bcl-2 is probably more important in the early 

development of colorectal tumors than in later tumor progression according to many 

studies concerning colorectal cancers and other type of cancers like: non small cell 

lung cancer, B-cell lymphomas, almost all thyroid cancers and ovarian carcinomas 

[17,18]. 

The correlation between high proliferation rate and a high rate of apoptosis in 

carcinomas suggests that an excess of putatively inappropriate or conflicting growth 

signals may also trigger apoptosis [17, 19, 20]. 

Others suggested that there is a shifting from expression of the anti-apoptotic Bcl-2 to 

Bcl-xl which with the expression of the c-Myb predict a poor prognosis [22]. By time, 

P53 will act as a transcriptional factor that has the capacity to alter the expression 

ratios of Bcl-2 and Bcl-xL (down-regulated) and Bax (up-regulated) in favor of 

apoptosis [21]. 

Also, Bcl-2 function may be sacrificed for another advantage (such as loss of DCC 

which is an oncosuppressor gene on chromosome 18). These data dovetail, to some 

degree, with the data showing a correlation between loss of expression of DCC 

protein and poor prognosis as both the Bcl-2 and DCC genes occur on chromosome 

18q21[20]. 

Finkel and his colleagues provided us with another theory about how Bcl-2 expression 

could be a predictor for a good prognosis in colorectal cancer as well as a target for 

therapy by showing that Bcl-2 suppress autophagy which in turn will made the tumor 

cell a senescent one and we can here explain why the positive Bcl2 expression has a 

good outcome in colorectal cancer patients as well as it’s a prognostic marker [22,23]. 

Other researchers postulated that Loss of pSer70 Bcl-2 expression is closely linked to 

biological aggressiveness in colorectal tumors and represents a statistically significant 

molecular index for prognosis of patients with these tumors [24].  

Most of the articles concerning positive Bcl2 expression and colorectal tumor site 

association mentioned no correlation [3,5,20,21,22,23]. While in our study the 

correlation existed between different sites especially between the hepatic flexure and 

rectum which can be explained that the cancers at or below the peritoneal reflection 
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(rectosigmoide/rectum) are more aggressive compared with those above the reflection 

(colon) and the worse prognosis for patients with lesions in the right colon [25].  

According to the type of colorectal cancers,  it was observed that there was a 

significant correlation of the positive Bcl-2 expression between the cancerous tissue 

and resection margin inside the three types of colorectal cancer which it was not 

between the three types and also mentioned in other studies [3]. 

The results concerning the bcl-2 positive expression correlated to grading of 

colorectal cancers showed insignificant results which can be seen also in other studies 

[3,17,23,24].  
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