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ABSTRACT 

Breast cancer (BC) is the most frequently diagnosed 

cancer in women worldwide, and it is ranked as second in terms 

of cancer related death in women. The aim of this study several 

stem markers have been described for the various histological 

subtypes of breast cancer, stem cells (CSCs) of breast cancer 

have been found to strongly express adhesion molecule 

glycoprotein cluster of differentiation 44  (CD44). CD44  is 

expressed in the membrane of the cells, so it differs from the 

other studied markers which were cytoplasmic expressed 

markers. Negative expression scored (0) were observed in 15 

out of 31samples (48.3%), while score (+) found in 5 out of 

31samples (16.12%), score (++) found in 2 out of 31samples 

(6.4%)and score (+++) found in 9 out of 31samples. 

 

1. Introduction 

  Cancer is characterized by loss of control 

of cellular growth and development leading 

to excessive proliferation and spread of 

cells. Breast cancer (BC) is the second most 

commonly diagnosed cancer and it still 

remains one of the major causes of death for 

cancer in world[1-2]. At present, breast 

cancer detection relies mostly on 

mammography, which has been associated 

with decreased breast cancer mortality [3-4]. 

Cancer stem cells (CSCs) make up a small 

subpopulation of cells within a tumor, 
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possess two main properties, the ability to 

self-renew and the ability to differentiate 

into heterogeneous lineages of cancer cells 

that comprise the tumor [5-6 -7].  

Breast cancer is said to originate from breast 

cancer stem cells (BCSCs) that were first 

discovered by Al-Hajj and colleagues[8], 

and Phuc Van etal [9], are defined as a small 

fraction of cells capable of self-renewal and 

propagation of the heterogeneous 

populations of breast cancer cells[10]
 
,which 

possess the capacity for self-renewal and 

differentiation, are responsible for tumor 

initiation, proliferation and progression[11]  

characterized by high expression of 

aldehyde dehydrogenase (ALDH); and a 

quiescent, invasive, mesenchymal-like (M) 

state, characterized by 

CD24
−
CD44

+
 expression[12].   

The glycoprotein cluster of differentiation 

44 (CD44) also known as lymphocyte 

homing receptor, HUTCH-1, Hermes, H-

CAM, and Ly-24, is an 85-90 kD a a family 

of non-kinase, single span transmembrane 

glycoproteins encoded by a single 20 exon 

gene located on the short arm of 

chromosome 11,, which are a class of 

oligonucleotides with a three-dimensional 

structure, can bind to CD44 in nanomolar 

range[13].  

CD44 is a major receptor for binding 

hyaluronic acid (HA) in the extracellular 

matrix[14] ,that regulates cell adhesion and 

cell-cell, as well as cell-extracellular matrix 

interactions[15. It can be detached from cell 

surface by proteolytic enzyme activities 

found in blood serum which is used as a 

diagnostic tool to differentiate between 

malignant and non-malignant tumors[16]. 

 

  

2. Material and Methods:  

2.1 Immunohistochemical staining 

procedure for detection of CD44,  

2.1.1 General guidelines: 

  All incubations were carried out in a 

humidified chamber to avoid drying of the 

tissue. Drying at any stage led to non-

specific binding and ultimately high 

background staining. A shallow, plastic box 

with a sealed lid and wet tissue paper in the 

bottom was an adequate chamber, just as 

long as the slides are kept off the paper and 

can lay flat so that the reagents don’t drain 

off. Dilutions of the primary and secondary 

antibodies were listed on the datasheets or 

determined by testing a range. Dilutions 

were adjusted appropriately from the results 

obtained. All incubation times were 

restricted to the protocol[17] .    

2.1.2 IHC staining method: 

1. Slide baking: placed in a 45° angled 

inclined position in a hot air oven at 60°C 

over night. 

2. Deparaffinization: the slides were 

immersed in xylene for 15 minutes two 

times at room temperature. 

3. Rehydration: the slides were immersed 

sequentially in the following solutions at 

room temperature starting with: 

-Twice in absolute ethanol for 5 minutes. 

-95  % ethanol for 5 minutes. 

-90   % ethanol for 5 minutes. 

-80   % ethanol for 5 minutes. 

-70 % ethanol for 5 minutes. 

-Distilled water for 5 minutes. 
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4. Enough drops of hydrogen peroxide block 

were added to slides and incubated in humid 

chamber at 37ºC for 10 minutes, then socked 

2 times in buffer (5minutes for each). 

5. Enough drops of protein block were added 

to slides and incubated at 37ºC for 10 

minutes. Then washed 2 times in phosphate 

buffer PH:7 (5minutes for each), finally 

drained and blotted gently. 

6. Diluted primary antibody was applied to 

each slide, incubated in humid chamber at 

37ºC overnight .Early in the next day the 

slides were washed in buffer 4 times 

(5minutes for each), finally drained and 

blotted gently as before. 

7. Enough drops of secondary antibody (link 

antibody yellow drops) reagent were added 

and incubated in humid chamber for 20 

minutes at37ºC.After that, the slides were 

washed 4 times in phosphate buffer PH:7 

(5minutes for each), finally drained and 

blotted gently. 

8. Streptavidine-HRP antibodies (red drop) 

were applied on tissue and incubated for 

20minutes at37ºC. After that, the slides were 

washed 4 times in phosphate buffer PH: 7 

(5minutes for each), finally drained and 

blotted gently. 

9. Diluted DAB was applied on tissue(this 

process was done in dark room) and 

incubated in humid chamber for 10 minutes 

at37ºC.Then slides washed carefully in tap 

water for 5 minutes 

10. The slides were bathed in hematoxylin 

counterstain for 1-2 minutes then they were 

rinsed with tap water for 10 minutes. 

11. Dehydration: the slides were dehydrated 

by immersing them in ethanol and xylene 

containing jars as follows: 

- 70 % ethanol for 1 minute. 

- 80   % ethanol for 1 minute. 

- 90 % ethanol for 1 minute. 

- 95   % ethanol for 1 minute. 

- Twice in absolute ethanol for 1 minute 

each. 

- Xylene for 6 minute. 

12. one to two drops of DPX mounting 

medium was applied to the xylene wet 

sections and covered with cover slips and 

left to dry for 30 minutes. 

2.1.3 Evaluation of 

Immunohistochemistry results 

  Positive reading was indicated when the 

cells display a brown cytoplasmic 

pigmentation staining, while negative 

reading was indicated for absence of 

immunostaining. Cut off values for all the 

antibodies used in the study were done with 

the help of a pathologist. The scoring was 

done under light microscope to evaluate the 

immunostaining of the antibodies; positively 

stained cells were counted at 5 

representative fields (400X).  

2.1.4 Immunohistochemical scoring of 

CD44: 

CD44 expression was seen in the cell 

membrane of breast cancer cell and benign 

cells and the scoring of positive tumor cell 

was considered as follows[18].   

0 =0-10% 

1+ =10-25% 

2+ =25-50% 

3+ =more than 50%. 
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2.2 Statistical Analysis: 

 The values of the investigated parameters 

were given in terms of mean ± standard 

error, and person correlation using SAS 

computer program version 7.5. Differences 

in results were considered significant at 

probability value equal or less than 0.05 and 

0.001[19].  

 

3. Results and Discussion 

CD44  is expressed in the membrane of the 

cells, so it differs from the other studied 

markers which were cytoplasmic expressed 

markers. 

      Negative expression scored (0) were 

observed in 15 out of 31samples (48.3%), 

while score (+) found in 5 out of 31samples 

(16.12%), score (++) found in 2 out of 

31samples (6.4%)and score (+++) found in 9 

out of 31samples (29%). While the benign 

breast lesions revealed positive expression in 

(5.26%) of lesions as in Table (1). Statistical 

analysis of the CD44 expression showed 

high significant difference between the 

malignant breast samples expression and the 

benign samples (P <0.001). 

      The figure (1).show the expression of 

CD44 in the membrane of ductal carcinoma 

stained by IHC (Brown stained membrane 

which indicates the positive expression 

CD44 and the negative expression showed 

no membrane staining). 

 

Table (1): Immunohistochemical of CD44 Expression in ductal carcinoma. 

              

Score 

group 

0 + ++ +++ Total 

positive 

Benign 18 

(94.73%) A 

0 

(0%)B 

0 (0%)         

B 

1 (5.26%)    

C 

 1 

(5.26%) 

from (19) 

Maligna

nt 

15 

(48.38%) B 

5(16.1

2%) C 

2 

(6.45%)        

C 

9 

(29.03%) C 

16 

(51.6%) 

from(31) 

*** P <0.001 

Difference letters mean presence of significant difference. 

Same letters mean there is no significant difference. 
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Figure 1:Immunohistochemicalstaning in breast cancer sections. Immunostaining by peroxidase/ 

DAB (brown) counterstained with heamatoxyline (blue) , (A) positive CD44 expression(400X),(B) negative 

(no expression) for CD44 (40X).  
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CD44 cells have been identified as 

putative cancer stem cells marker (CSCs) in 

breast cancer. However, the expression of 

this marker, as well as the CSCs role in the 

tumor microenvironment of breast cancer, 

remains largely unknown. In our study, we 

examined the expression of CD44 in human 

breast tumor tissues and assessed these 

clinicopathological correlations with other 

markers. Recent evidence has suggested that 

breast cancer originates from CSCs, which 

strongly express adhesion molecule CD44[8-

20-21]. The cell adhesion molecule CD44 is 

the principal cell surface receptor for 

extracellular matrix glycosaminoglycan 

hyaluronan (HA), which is involved in a 

variety of important biological events, such 

as embryogenesis, hematopoiesis, 

lymphocyte homing and activation, 

inflammatory reactions, and tumor 

dissemination by interactions between CD44 

and HA[22].  

Our results relatively agreed with the 

results obtained from Wang et al., [23] ,who 

study the expression of CD44 in invasive 

ductal carcinoma which expressed in 

(43.6%). And also they completely agree 

with Ricardo et al., [18].  who revealed the 

CD44 CSCs marker was commonly 

expressed among primary breast carcinomas 

(51.2% of positive cases).  

Cancer treatments are now being 

considered to focus on the tumor 

microenvironment as a therapeutic target, as 

the non-malignant cells are more genetically 

stable and less likely to evolve into drug 

resistant phenotypes.  

Several recent reviews underscore 

the contribution of the microenvironment to 

tumor development[24-25]. While the 

normal cellular microenvironment can 

inhibit malignant cell growth, the 

modifications that occur in the tumor 

microenvironment synergistically support 

cell proliferation. Tumors shape their 

microenvironment and support the 

development of both tumor cells and non-

malignant cells. An extensive review by 

Polyak, et al., [26].  concludes with a 

cautious summary, noting ―although the 

importance of an altered microenvironment 

in tumorigenesis is no longer disputed, the 

nature of the molecular alterations 

underlying these changes remains 

unclear[26]. 

Conclusion: concludes with a cautious 

summary, noting ―although the importance 

of an altered microenvironment in 

tumorigenesis is no longer disputed, the 

nature of the molecular alterations 

underlying these changes remains unclear.
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 في سرطان الثدي( المعبر عنه CD44) 44الكيمياء المناعية لمجمهعة البروتين السكري للتمايز 
 4نهار علي جاسم  3سهام عجمي وادي،   2زبيدة نجاة البرزنجي ، 1 أنتظار رفعت سرحت

 
 1، جامعة تكخيت، تكخيت،  العخاق كمية الطب   ،فخع الكيمياء الحياتية الدخيخية 

 2،  العخاقكخكهك، كخكهك، جامعة   طب الاسنانكمية   ، العمهم الاساسيةفخع 
 3جامعة تكخيت، تكخيت،  العخاق، كمية الطب البيطخي، يةتوالفدمجة والكيمياء الحيافخع الادوية 

 4جامعة تكخيت، تكخيت،  العخاقكمية الطب البيطخي، ، فخع الامخاض
 

 الملخص 

سخطان الثجي هه أكثخ أنهاع الدخطان التي يتم تذخيرها لجى النداء في جميع أنحاء العالم، ويحتل المختبة الثانية من 

حيث الهفيات المختبطة بالدخطان لجى النداء. الهجف من هحه الجراسة هه وصف العجيج من العلامات الجحعية للأنهاع 

 لدخطان الثجي. الفخعية النديجية المختمفة لمخلايا الجحعية 

CSCs  44وقج وجج أنها تعبخ بقهة عن مجمهعة البخوتين الدكخي لجديء الالتراق لمتمايد (CD44 يتم التعبيخ عن .)

CD44  في غذاء الخلايا، لحلك فهه يختمف عن العلامات الأخخى التي تمت دراستها والتي كانت عبارة عن علامات معبخ

٪(، بينما تم العثهر عمى النتيجة 1..4عينة ) 15من أصل  51( في 0بيخ الدمبي )عنها الديتهبلازم. تمت ملاحظة التع

٪( و النتيجة )+++( 1.4عينة ) 15من أصل  1٪(، والنتيجة )++( وججت في 51.51عينة ) 15من أصل  1)+( في 

  عينة. 15من أصل  9وججت في 

 44سكري الكلمات المفتاحية :سرطان الثدي ،التصبيغ المناعي ،البروتين ال

 

 


