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Abstract 

Breast cancer is a heterogeneous disease and remains one of the most leading causes of death among 

women world wild. Anti-apoptotic Bcl-2 family members inhibits cell death and promote proliferation of 

cancer cells. Overexpression of Bcl-2 has been shown to inhibit the initiation of apoptosis, in the presence 

of some stimuli including anticancer drugs in a number of systems. To study the expression of Bcl-2 tissue 

microarray (TMA) investigation was designed and constructed. Using 3 TMAs; the second for the 50 Iraqi 

breast cancer cases, one for the 30 Italian cases and the third for the 10 benign cases. Each sample 

represented in a triplicate in the recipient block, all these TMAs expressed to the same condition for 

construction and IHC staining. TMAs are a powerful, fast and economic technique. IHC was used to 

study the Bcl-2 expression. The results are represented as differences in the number of samples expressed 

the Bcl-2 and the intensity of the expression between the Iraqi and the Italian groups. Bcl-2 expression 

was found elevated in 26 (52%) of the 50 Iraqi breast cancer samples and 11 (36.66%) of the 30 Italian 

samples compared to the control samples. And in which only 1 (10%) out of 10 samples. The 

overexpression of Bcl-2 associated with poor prognosis for the patients. Level of Bcl-2 expression can be 

used as prognostic marker to monitor patient therapy. For the Iraqi cases the overexpression may be 

attributed to many factors like exposure to depleted uranium and bad food quality during the 90
th

 when 

Iraq was under the siege of the United Nation (UN). 
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 انًهخص

انًعبدح نهًىد  Bcl-2, اػعبء ػبئهخ سشطبٌ انثذٌ يشض يزؼذد الاَىاع وَجقً واحذ يٍ اكثش الاسجبة انًؤدَخ نهىفبح فٍ انُسبء حىل انؼبنى

رى يلاحظزه نًُغ انجذاَخ فٍ انًىد انًجشيح, فٍ  Bcl-2انًجشيح رثجط يىد انخلاَب ورقىد انً رعبػف انخلاَب انسشطبَُخ. انزؼجُش انفبئط ندٍُ 

صفىفبد انذقُقخ رى رصًُى وثُبء انً Bcl-2حبل وخىد ثؼط انًحفزاد ثًب فُهب انؼقبقُش انًعبدح نهسشطبٌ فٍ ػذح اَظًخ. نذساسخ رؼجُش خٍُ 

 بداَطبنُ نُسبء ػُُخ سشطبٌ ثذٌ 05رشًم  انثبَُخو اَسبء ػشاقُبد ػُُخ سشطبٌ ثذٌ 05رشًم  الاونًنهُسُح, رى ثُبء ثلاس يصفىفبد 

ؼشَط ػُُبد انؼُُخ انًسزهًخ نهًُبرج, نقذ رى ر يٍنقذ رى رًثُم كم ػُُخ ثثلاس يكشساد  (. انحبلاد انحًُذح)ػُُبد انسُطشح  05رحىٌ انثبنثخ و

بئٍ نهُسُح, رقُُخ انًصفىفخ انذقُقخ نهُسُح كبَذ فؼبنخ, وسشَؼخ, ُانًصفىفبد نُفس انظشوف يٍ َبحُخ انجُبء وانزصجُغ انًُبػٍ انكًُ

س نؼجذ دو Bcl-2انُزبئح اوخذد اٌ ػبئهخ ثشورٍُ  .Bcl-2رى اسزخذاو انزصجُغ انًُبػٍ انكًُُبئٍ نهُسُح نذساسخ رؼجُش خٍُ  واقزصبدَخ.

%( يٍ انخًسٍُ ػُُخ نسشطبٌ 06) 62رفؼب فٍ شي  Bcl-2رُظًٍُ يهى خلال انقشاساد انخهىَخ ايب اٌ رًىد او رزدبهم انًىد, نقذ وخذ رؼجُش 

ػُُبد كبَذ  05%( يٍ اصم 05ػُُخ واحذح )نىحظذ ػُُخ و 05%( يٍ اصم 02,22) 00فكبَذ نهؼُُبد الاَطبنُخ  ثًُُب انثذٌ انؼشاقٍ,

انسُطشح, انزؼجُش انفبئط سثًب َؼطٍ اَطجبع سٍء ػٍ انًشظً او فٍ ثؼط الاحُبٌ َؼطٍ يؼهى اثزذائٍ يشغىة ثه يغ يؼهًبد  يىخجخ نؼُُبد

ثبنُسجخ نهؼُُبد انؼشاقُخ ػبنُخ انزؼجُش سثًب َؼزي هزا انشٍء انً ػذح ػىايم يُهب انزؼشض نهُىساَُىو  اخشي رسزخذو فٍ ػلاج انًشظً.

ػُذيب كبٌ انؼشاق َقجغ رحذ انحصبس  انقشٌ انًبظٍ شوة انطىَهخ ػهً انؼشاق او َىػُخ انغزاء انسُئخ خلال رسؼُُبدانًُعت خلال سُىاد انح

  انًفشوض يٍ الايى انًزحذح.

 
 , سشطبٌ انثذٌ, ًَبرج ػشاقُخ واَطبنُخ, انًصفىفخ انذقُقخ نهُسُح, انكًُُبء انًُبػُخ انُسُدخ.Bcl-2: رؼجُش خٍُ انكهًبد انذانخ

Introduction 

Tissue microarray (TMA) technology appeared in the late 1990`s and revolutionized the study of tissue 

morphology, protein, gene expression and chromosomal aberrations using different techniques, such as 

immunohistochemistry (IHC), in situ hybridization, study thousands of new genes and mRNA by molecular 

biology. The combination of TMAs with clinical samples is an economic, fast and cost-effective approach for 
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studying panels of biomarkers under identical experimental conditions and to investigate the prognostic or 

predictive patterns of patient outcomes. TMA consists of at least two different specimens per slide [1,2].  

The Bcl-2 (B-cell leukemia/lymphoma 2) gene was first identified at the breakpoint of a chromosomal 

translocation t(14:18) in B-follicular lymphoma. It encodes a 26 kDa protein that protects cells against apoptosis. 

Bcl-2, is an oncogene is an oncogene that is frequently linked to an immunoglobulin locus by the chromosome 

translocation t(14:18) in follicular lymphoma [3]. Bcl-2 is a first example of an oncogene that inhibits cell death 

rather than promoting proliferation. For the first time it was shown that the pathway toward tumorigenesis 

depends not only on the ability to escape growth control but also depends on the ability to prevent apoptosis [4]. 

Overexpression of Bcl-2 has been shown to suppress the initiation of apoptosis in response to a number of 

stimuli, including anticancer drugs in a number of systems [5]. Bcl-2 family members, such as bax, also promote 

apoptosis and play a great role in cell death, Bcl-2 family members fall into two categories on the basis of their 

ability to either promote or suppress apoptosis, other findings have linked these proteins to caspases. It seems 

that Bcl-2 proteins influence cell survival by regulating the activation of key caspases [6]. One possible 

explanation is that the acquisition of bcl-2 expression creates a restrictive environment for the expansion of 

genetically unstable and potentially malignant p53-deficient cells, causing a delay in tumor progression and 

explaining the different prognostic value of bcl-2 and p53 [7]. In addition, bcl-2 is known to be up-regulated by 

estrogen and to be down-regulated by p53. However, reports are contradictory concerning whether bcl-2 is an 

independent predictive marker for responses to primary chemotherapy [8] [9]. Bcl-2 has been shown to inhibit 

chemotherapy-induced apoptosis, and chemotherapy resistance has been reversed in cancer cells treated with 

Bcl-2-targeting therapy [10]. Although Bcl-2 is an anti-apoptotic protein, high Bcl-2 expression has been 

observed in ER-positive breast cancers as well as in progesterone receptor (PR)-positive breast cancers, and has 

been associated with improved survival in breast cancer [11, 12]. Bcl-2 antanogene-1 (Bag-1) binds the 

antiapoptotic mediator Bcl-2, and enhances its activity. Bcl-2 and Bag-1 are associated with chemotherapy 

resistance in cancer cells. Drugs that target Bcl-2 are currently in clinical development. The assessment of the 

expression patterns of Bag-1 in a large cohort of breast tumors and evaluate the association with Bcl-2, estrogen 

receptor, progesterone receptor and Her2/neu, and other clinical/pathological variables studied and confirmed by 

[13].  

This study conducted to evaluate the TMA assessment of breast biomarkers Bcl-2 expression in Iraqi and Italian 

samples using immunohistochemical analysis. 

Materials and Methods 

Tissues and histopathological processing   

Fifty Iraqi breast cancer paraffin blocks were collected from patients attended to Jenin Private Laboratory, 

Baghdad, Iraq between 2007-2009. The clinical record for each patient was obtained, included the 

clinicopathological data, patient age, tumor type, grade and stage. Cases included invasive ductal carcinoma (45 

cases) and invasive lobular carcinoma (5 cases). Hematoxylin and eosin (H and E) stained slides were prepared 

from the paraffin embedded blocks and reassessed by a specialist pathologist for tumor type, grade (WHO and 

Nottingham grading). Thirty paraffin blocks were taken from patients attended to the Department of 

Biomorphological and Functional Science, Policlinico, University of Naples Federico II, Naples, Italy, in 2009, 

clinical and pathological data were also recorded. Ten samples from Iraqi patients with benign breast lesions 

were used in this study as a control group [1]. 

Tissue Microarrays (TMAs) 

Hematoxylin and Eosin (H and E) 

The samples were sectioned into 5μm sections; the staining was prepared using H and E staining system (LEICA 

ST5020, LEICA, and Germany). The stained slides were examined under the double headed light microscope by 

pathologist and areas containing the most representative tumor tissues were marked on both the slides and 

corresponding paraffin of the donor blocks for tissue microarray construction.  

Design and Construction of the Tissue Microarrays (TMAs) 

Tissue Microarrays (TMAs) were constructed from formalin-fixed, paraffin embedded blocks. The 

corresponding H&E-stained slides were overlaid for TMA sampling. The optimal method used was to mark the 

area of interest on the H and E slides, and then the slides fitted to the donor block. Triplicates of 0.6-mm 



Journal of Biotechnology Research Center                                                                                       Vol. 10 No.2 2016   

 

34 

 

diameter cylinders were punched from the representative tumor areas of the individual donor tissue block and re-

embedded into a recipient paraffin block at a predefined position using the TMA machine (Minicore, Alyphelys, 

Plaisir, France), then 5μm sections from the TMA recipient block were made, and processed for H&E and IHC 

staining. It is recommended to perform all the sections at once thus eliminating the losses due to block facing 

each time. Three TMAs were constructed; the first included 10 samples from fibroadenomas and mastopathy; the 

second included 50 malignant samples and the third TMA constructed by using 30 Italian malignant breast 

samples taken from the Department of Biomorphological and Functional Sciences, Policlinico, University of 

Naples “Federico II”, Naples, Italy. TMAs allowed the distribution and positioning of the cores to be easily 

examined by the histopathologist. 

Immunohistochemistry 

The protocol used according to the CEINGE Biotecnologie Avanzate, University of Naples Federico II. For the 

present study, Bcl-2 was detected using Clone 124 antibody (diluted 1:200, Dako, Glostrup, Denmark), after 

pretreatment of the slides with citrate buffer for antigen retrieval, IHC staining was performed using the Envision 

System with diaminobenzidine (Dako, Glostrup, Denmark). A negative control was obtained by replacing the 

primary antibody with a normal murine IgG. For Bcl-2, Intensity was graded as negative (0), weak (1+), 

moderate (2+) and strong/ intense (3+) according to the manufacturing kit (Dako, Denmark). Cut off values for 

Bcl-2 antibody done with the help of a pathologist. Data analysis was performed with SPSS v17.0 (SPSS Inc., 

UK) (using Chi-sequare and t test).  

Results and Discussion 

The study involved 80 cases of breast cancer, 50 Iraqi breast cancer patients and 30 Italian breast cancer patients 

and 10 benign cases between 2007 and 2009, all the patients were female, and their median age is 48 years 

(range 28-70 years). The clinicopathological data shown in Table (1). TMAs constructed successfully then used 

to evaluate the Bcl-2 expression in the three TMAs. The results of TMAs represented in figure (1), the TMA 

represented a whole section analysis for the breast cancer, the results agreed with the data published by [14], 

who used the tissue microarray to study IHC and in situ and molecular techniques, used different types of arrays, 

macroarray and microarray. TMA technique used to study the Cytokeratin-19 in breast cancer, and studied 

different aspects of TMAs the construction, the source of tissue specimen, dimension of the specimen and other 

factors may affect the design and construction of TMAs [15]. 

Table (1): Clinicopathological parameters of breast cancer samples. 

Parameter Iraqi Samples (50)   Italian Samples(30) 

Age (Years) No. % No. % 

<40 5 10 2 6.66 

40-49 20 40 10 33.33 

50-59 17 34 11 36.66 

≥60 8 16 7 23.33 

Tumor Type No. % No. % 

Invasive Ductal carcinoma 45 90 28 93.33 

Invasive Lobular carcinoma 5 10 2 6.66 

Total 50 100% 30 100% 

Tumor Size (cm)     

<2 5 10 10 33.33 

2-5 37 74 15 50 

≥5 8 16 5 16.66 

Histological Grade     

I 4 8 7 23.33 

II 31 62 16 53.33 

III 15 30 7 23.33 

Axillary Lymph Node     

0 7 14 14 46.66 

1-3 32 64 9 30 

>3 11 22 7 23.33 

         Control Samples 

Parameter Control Samples (10) 

Age (Years) No. % 

<40 5 50 

40-49 3 30 

50-59 2 20 
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TMA used for evaluating and assessing breast biomarkers using immunohistochemical analysis in a clinical 

histopathology laboratory. Who studied the performance parameters, inter observer variability, and concordance 

between TMA and whole section, and recommended to use TMAs because it is an economical replacement for 

whole section analysis for breast biomarkers for large number of samples [16].  

 

 

 

  

 

 

 

 

 

Bcl-2 was expressed in Iraqi samples (52%) of 50 cases studied. No expression or negative was in 24 (48%) of 

the cases, while it was in11 Italian  (36.66%) of 30 (10%) of 10 while 9 (90%) showed negative or no expression 

for Bcl-2. There were a significant differences (P value: 0.037) in the Bcl-2 expression between the studied 

groups, data shown in Table (2). The distribution of the intensity of Bcl-2 expression among the studied cases 

represented in Table (3), score 3 plus or strong found in 15(30%), score 2 plus or intermediate found in 8 (16%), 

score 1 plus in 3 (6%), while negative or no expression score 0 observed in 24 (48%) of the 50 studied Iraqi 

cases. In the 30 Italian studied cases strong or 3 plus found in 5 (16.66%), 2 plus in 3 (10%), 1 plus in 3 (10%), 

while score 0 or negative found in 19 (63.33%) of the 30 studied cases. In the control cases only 1 (10%) of 10 

cases expressed Bcl-2 score 1 plus, the IHC study showed there was differences in the Bcl-2 expression in the 

sample numbers and the intensity of the expression between the Iraqi and the Italian cases, the data presented in 

Tables (2 and 3), the different intensity in staining illustrated in figure (2).  

Table (2): Distribution of the immunohistochemical expression of the Bcl-2 in breast cancer samples. 

Bcl-2 

Expression 

Bcl-2 N (%) 

Iraqi Italian Control Total 

Positive 26 (52%) 11 (36.66%) 1 (10%) 38 

Negative 24 (48%) 19 (63.33%) 9 (90%) 52 

Total 50 (100%) 30 (100%) 10 (100%) 90 

P value 0.037  

Table (3): Distribution of the intensity of Bcl-2 expression in breast cancer samples. 

 

 

 

 

 

 

 

 

 

 
 

  

Fig.(1): Samples of Tissue Microarray TMA stained with   

immunohistochemistry for Bcl-2, breast cancer samples, A: strong 

positive 4X, B: Partially Positive Moderate 10X, C: Strong positive 

40X. 

Intensity Iraqi N(%) Italian N(%) Control N(%) Total 

3 15 (30%) 5 (16.66%) 0 20 

2 8 (16%) 3 (10%) 0 11 

1 3 (6%) 3 (10%) 1 (10%) 7 

0 24 (%) 19 (63.33%) 9 (90%) 52 

Total 50 30 10 90 

A B C 
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Overexpression of Bcl-2 could be attributed to many factors and need for further studies, Bcl-2 expression may 

lead to good outcome in case if use for antisense therapy. There were some differences in the number of positive 

expression and the intensity of the expression between the two population but that is not a reason to attribute that 

for a specific effect maybe the low number of cases or the tissue processing different the quality of materials and 

the timing of the tissue embedding in the paraffin plays crucial role in the immunohistochemistry studies. The 

importance of use the Bcl-2 as a prognostic biomarker alone in breast cancer, the prognostic power of Bcl-2, 

strongly supporting the validity of the results obtained is emphasized in the study of  [17].  The dysregulation of 

Bcl-2 gene expression is potentially involved in the pathogenesis of breast cancer. Using gene expression 

analysis would be a powerful tool in the diagnosis and prognostic evaluation of the breast cancer for Bcl-2 based 

therapy projects [18]. Bcl-2 expression has been shown to inversely parallel cell turnover or the modeling of 

tissues by apoptosis [19]. Bcl2 is an independent prognostic marker in two large series of breast cancer. 

Moreover, urgent need of testing whether Bcl2 and multiple other markers can provide prognostic information in 

addition to currently used standards and to establish if Bcl-2 has clinical utility [20].  

The present results are in agreement with the data obtained by [6]. Who revealed that Bcl-2 is a cytoplasmic 

protein belonging to the bcl-2 family; it is overexpressed in 25–50% of breast cancers, so overexpression of Bcl-

2 linked with the progression of breast cancer and worse outcome for the patients. Bcl-2 overexpression 

enhances both tumorigenicity and metastatic potential of MCF7 ADR cells by inducing metastasis-associated 

properties [21]. 

In spite of its role opposing tumor cell death, and association of Bcl2 expression in tumors with better intrinsic 

prognosis, Bcl-2 overexpression was associated with an increased risk of local recurrence in patients with early 

stage breast cancer. These results support the combination of radiation and pro-survival Bcl-2 family inhibitor as 

a potential novel therapeutic strategy in the local-regional management of breast cancer [22].  

Overexpression in Iraqi breast cancer cases maybe attributed to many factors, weakness in the medical education 

so the patients not attending to the hospital till late stage leading then to progression of metastasis in the body. 

The Iraqi population exposed to ionic radiation and others stresses as a result of wars and different weapons used 

during the wars, depleted uranium is one of the reasons that leads to cancer so it may induced different types of 

cancer in Iraqi population like breast, blood and central nervous system cancers (23). A recommended study 

needed to link the exposure of the uranium and cancer induction in Iraqi population. Overexpression of Bcl-2 for 

some studies correlate with other biomarkers like ER is directly involved in controlling the prosurvival protein 

Bcl-2 by modulating its transcript and HDAC inhibitor-mediated induction of several apoptotic proteins and 

reversal of Bcl-2 up-regulation through ER ensues cell death, and concluded that their model implicates high 

  
 

  

              Fig. (2): Intensity of Bcl-2 Expression in Breast Cancer stained with IHC; A: Negative,  

                          B: IHC intensity=1, C: IHC intensity= 2, D: IHC intensity=3, 20X magnification.  

A 

D B 

C 
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expression of ER and Bcl-2 plays a key drivers of anti-estrogen resistance, which can be modulated by 

epigenetic through HDAC inhibition [24]. 

The overexpression of the Bcl-2 in Iraqi cases would be a good tool for targeted therapy as the data confirmed by 

other studies like [11] they revealed that targeted therapy against Bcl-2 protein with the use of other enhancers 

might effects of chemotherapy in patients with breast cancer. Our results concerning the Bcl-2 expression which 

fall within the limits of overexpression of Bcl-2 in breast cancer and in agreements with the data published by 

[25] Bcl-2 overexpression occurs in 40% to 80% of human breast tumors, this overexpression could be attributed 

to ionizing radiation.  Bcl-2 alone is not an independent prognostic marker in breast cancer patients, in part 

because most Bcl-2-positive breast cancers express estrogen and/or progesterone receptors. This positive 

association of Bcl-2 with hormone receptors in breast cancer may explain its apparent correlation with response 

to hormone therapy [26]. The proto-oncogene bcl-2 appears to serve a critical antiapoptotic function. Its broad 

expression in tumors coupled with its role in resistance to chemotherapy-induced apoptosis make bcl-2 a rational 

target for anticancer therapy [27].  

There is some confusion of some studies about the Bcl-2 expression some thought it inhibits apoptosis and 

therefore delayed cancer cells death which related to worse outcome. In other hand some studies revealed the 

expression of bcl-2 in breast cancer found to be associated with favorable prognostic factors such as smaller 

tumor size, ER positivity, and low nuclear grade, in this case Bcl-2 predicts a good outcome and favorable 

prognostic factors in metastatic disease associated with early breast cancer patients who received heterogeneous 

adjuvant chemo- and hormonal therapies [28], this confusion agreed with the some of the data obtained in our 

study some of the data referred to worse outcome for the patients and other predicts a favorable prognostic factor 

associated with the patients therapy. 

Conclusions 

The current study concluded that, using TMAs was a useful, economic, reliable, feasible and fast technique for 

immunohistochemistry, Bcl-2 overexpression found in Iraqi samples more than the Italian cases, study the Bcl-2 

expression of different populations Iraqi and Italian open the way for more studies and compare the data between 

the two populations. In Iraq the costs for IHC and other in situ technique very expensive we are firmly 

recommending to use TMA technique for our local studies to reduce the cost and allow more samples to be 

added in the studies, also to archive some of the predictive and prognostic markers in the Iraqi population for 

different types of cancer.  
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