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ABSTRACT 

Background: Colorectal cancer is the third most common cancer worldwide. Several proteins are associated 

with the development and progression of colorectal cancer including Cox-2 protein. However, it is still 

controversial whether Cox-2 expression can be regarded as prognostic factor for colorectal cancer patients. 

Objective: To study different histopathological patterns of the available cases of colorectal carcinoma, study 

the immunohistochemical expression of Cox-2 in the available cases of colorectal carcinoma, and correlate 

the immunohistochemical expression of Cox-2 with tumor type and grade to evaluate their significance in 

predicting the tumor biologic behavior.  

Patients and Methods: The study involved thirty cases of colectomy specimens for human colorectal 

carcinoma that were obtained from Pathology Department, Faculty of Medicine, Al-Azhar University 

(Assuit), Egypt, during the period from February 2020 up to October 2020. 

Results: Cox2 expression in colorectal carcinoma showed a statistically significant relation with gender and 

stage of colorectal carcinoma. There was a statistically significant relation between the immunohistochemical 

expression of Cox2 and in colorectal carcinoma. 

Conclusion: Expression of Cox2 is usually related to poor outcome and metastasis in colorectal cancer. 
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INTRODUCTION 

     Colorectal cancer is the third most 

common cancer worldwide. It is a very 

common malignant tumor of the digestive 

tract, with about 1.2 million new cases 

and 600,000 deaths worldwide each year 

(Raskov et al., 2014). In Egypt, the 

relative frequency of colorectal cancer is 

about 9-12% with high male 

predominance 3:1 (Mahfouz et al., 2014). 

It is the third most common tumor in 

males after urinary bladder and 

lymphohemopoietic malignancies, and in 

females it ranks fifth after breast, 

lymphohemopoietic, cervical, and urinary 

bladder cancers. Recently, interest in 

Egyptian colorectal cancer has been raised 

when clinical studies revealed a high 

incidence of the disease among the young 

Egyptian population (Kazem et al., 2014). 

     As colorectal cancer has a complicated 

biologic behavior and is easy to relapse, 

metastasize, and develop resistance to 

chemotherapy drugs, the clarification of 

the mechanisms responsible for the 

development and progression of colorectal 

cancer and the development of early and 

effective diagnostic strategies and 

reasonable treatment strategies have 

always been focuses of research in the 
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field of colorectal cancer (Sideris and 

Papagrigoriadis, 2014). 

     The cyclooxygenase (Cox) 

isoenzymes, known as prostaglandin (PG) 

rate-limiting synthases, catalyze the 

metabolism of arachidonic acid (AA) to 

PGs. Finally, a series of biologically 

active prostaglandins (PGD2, PGE2, 

PGF2α, and PGI2) and thromboxane A2 

(TXA2) are formed. There are three 

isoforms of the enzyme that have been 

identified: Cox-1, Cox-2, and Cox-3 (Liu 

et al., 2015). 

     Cox-2 is an inducible enzyme and is 

associated with inflammatory diseases and 

carcinogenesis (Liu et al., 2015). The 

Cox-2 enzyme is encoded by the gene 

located on chromosome 1 at q31.1 (Perisa 

et al., 2017). It is constitutively 

overexpressed and to have an oncogenic 

effect in a variety of cancers, including 

colorectal cancer. In colorectal cancer, 

cyclooxygenase-2 (Cox-2) is 

overexpressed in the tumor tissue 

compared to the normal colonic mucosa 

(Lim et al., 2010). 

     Cyclooxygenase- 2 (COX-2) derived 

PGE2 is the most abundant prostanoids 

found in CRC tissue, and it has been 

demonstrated to promote colon 

carcinogenesis. Correlations between the 

expression of COX-2 with tumor growth 

and distant metastasis have become an 

issue; thus, attention has been paid to 

COX-2 expression in CRC (Wang and 

Dubois 2010). 

     The aim of this work was to study 

different histopathological patterns of the 

available cases of colorectal carcinoma, 

study the immunohistochemical 

expression of Cox2 in the available cases 

of colorectal carcinoma and correlate the 

immunohistochemical expression of Cox2 

with tumor type and grade to evaluate 

their significance in predicting the tumor 

biologic behavior. 

PATIENTS AND METHODS 

     The study involved thirty cases of 

colectomy specimens for human 

colorectal carcinoma that were obtained 

from Pathology Department Faculty of 

Medicine, Al-Azhar University (Assuit), 

Egypt, during the period from February 

2020 up to October 2020. 

     The study was a retrospective study. 

Samples were analyzed using 

immunohistochemistry for COX-2 and its 

expression intensity in 30 CRC patients. 

Inclusion criteria: Patients of both sexes 

willing for procedure of age ranged from 

43 to 74 years old. 

     A total of 30 archival sample 

specimens of CRC patients, age ranged 

from 43 to 74 years, including 17 males 

and 13 females, were studied for the 

expression of COX-2 by 

immunohistochemistry and its intensity to 

analyze the correlation between the 

expression of this proteins and their 

correlation with the clinico-morphological 

parameters, clinicopathologic parameters, 

staging, grading, lymph node and location. 

Pre-histopathalogical examination: 

Gross examination of each specimen was 

done to confirm its site, maximun gross 

diameter, infiltrating depth in the colon, 

its shape whether fungating, and 

ulcerating or annular. Sections were taken 

from the tumor avoiding the areas of 

hemorrhages and necrosis. The state of 

lymph node metastasis was obtained from 

the pathology report of each case. 
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Sections were fixed in 10% buffered 

formalin, dehydrated, cleared and 

embedded in paraffin wax according to 

routine processing procedures. 

Histopathological examination: Two 

sections (4µ thick) were then prepared to 

be stained with Hematoxylin and Eosin 

for histopathologic examination and 

immunohistochemical staining. The slides 

were re-evaluated, graded and staged 

according the WHO Histologic 

classification of colorectal tumors and 

Duke's staging. One paraffin block best 

represented the tumor tissue was selected 

in all the cases (Hamilton et al., 2011). 

The primary antibody used was cox-2, a 

ready to use rabbit polyclonal antibody, 

with a predicted molecular weight of 70 

kDa. (Kit no. RB9072R7, Thermo Fisher 

Scientific, USA). Isotype: IgG. Cellular 

localization: cytoplasmic. 

Immunohistochemistry: The tissue 

blocks were cut, deparaffinized, 

rehydrated,rinsed in phosphate buffered 

saline and then stained by the avidin 

biotin complex (ABC) according to the 

method of HSU and co-workers. 

Sectioning/ mounting: Tissue sections 

were cut at 3-5 micrometers, then 

mounted on positive charged, adhesive 

slides, dried at 60-70 C for 1-2 hours (in 

the oven), then cooled to room 

temperature. 

Deparaffinization/ Rehydration: The 

slides were de-waxed in xylene for 3 

times 5 minutes each, were hydrated in 

100%, 95%, 80% ethanol for 3 minutes 

each and immersed in tap water for 5 

minutes. 

Endogenous peroxide blocking: Slides 

were immersed in 3 % hydrogen peroxide 

solution for 10 minutes, then washed in 

PBS for 2x3 minutes. 

Pretreatment/ Antigen retrieval: Slides 

were placed in plastic jar filled with 

citrate PH 6. They were placed in 

microwave for 10 minutes and heated to 

near boiling, then allowed to cool at room 

temperature for at least 20 minutes before 

proceeding. Then rinsed in PBS 3x1 

minute before proceeding. 

Primary antibody: The slides were put in 

wet chamber, two drops of cox-2 antibody 

were added on each slide to cover the 

entire tissue section. They were incubated 

for 32 minutes at 37 C. Then washed in 

PBS for 3x3 minutes. 

Secondary antibody (LINK): Tissue was 

covered with 2 drops of ultra-vision 

biotinylated goat anti-polyvalent 

secondary antibody and incubated at room 

temperature for 10 minutes, then washed 

in PBS for 3x3 minutes. 

Streptavidin/ peroxidase (LABEL): 

Drops of streptavidin peroxidase were 

added to cover section and incubated at 

room temperature for 10 minutes, then 

washed in PBS for 3x3 minutes. 

Substrate/ chromogen: Slides were 

placed in hematoxylin bath for 1 minute, 

then washed in water bath 7-8 times and 

tap water for 5 minutes. 

Coverslipping: Sections were dehydrated 

through 80%, 90%, 100%, 100% alcohol 

and in xylene for 3x1 minute, then few 

drops of DPX were added and covered by 

coverslip and allowed to dry for few 

minutes. 

Final analysis: 

     All sections were examined for the 

grade of CRC: I, II, or III (including III, 
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IV for simplicity). The staging of 

carcinomas was done according to Dukes’ 

classifications and presence or absence of 

vascular and perineural invasion by the 

tumor.  Positive immunoreactivity to 

COX-2 appeared brown cytoplasmic 

staining to tumor cells and not to the 

normal mucosal cells.  The entire tissue 

section was scanned to assign the scores. 

The staining intensity was scored as 0 

(negative), 1 (weak), 2 (medium), and 3 

(strong).  Staining intensity was scored as 

follows: 1 = faintly yellow; 2 = brownish 

yellow; 3 = brown. 

 

 

Statistical analysis: 

     Data were analyzed using Statistical 

Package for the Social Science (SPSS) 

version 24. Quantitative data were 

expressed as mean± standard deviation 

(SD). Qualitative data were expressed as 

frequency and percentage. Independent-

samples t-test of significance: was used 

when comparing between two means (for 

normally distributed data.( Chi-square 

test: was used when comparing between 

data. T- test is not suitable to compare all 

the graph highlighted variables in table 

because data use non parametric use 

another test, e.g. Man-Whitney test. P 

value < 0.05 was considered significant. 
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RESULTS 

 

     The current work included 30 cases 

primarily diagnosed as colorectal 

carcinomas. 

     The mean age of all studied patients 

was 58.8 ± 11.5 years with minimum age 

of 43 years and maximum age of 74 years. 

There were 13 patients (43.3%) < 50 years 

and 17 patients (56.7%) > 50 years in the 

studied patients. As regards sex, there 

were 17 males (56.7%) and 13 females 

(43.3%) in the studied patients. 

     As regards diagnosis it was 

adenocarcinoma in 20 patients (66.7%), 

mucinous carcinoma in 7 patients (23.3%) 

and adenocarcinoma + mucoid component 

in 3 patients (10%). It was stage I in 6 

patients (20%), Stage II in 13 patients 

(43.3%) and stage III in 11 patients 

(36.7%). It was poorly differentiated in 7 

patients (23.3%), moderately 

differentiated in 20 patients (66.7%) and 

well differentiated in 3 patients (10%). 

Lymph node (LN) was positive in 11 

patients (36.7%) and negative in 19 

patients (63.3%). It was proximal in 17 

patients (56.7%) and distal in 13 patients 

(43.3%). 

     COX-2 expression was positive in 23 

patients (76.7%) and negative in 7 patients 

(23.3%). COX-2 expression intensity was 

weak in 4 patients (17.4%), moderate in 

10 patients (43.5%) and strong in 9 

patients (39.1%) (Table 1). 

Table (1): Description of age, sex, tumor characters and COX-2 expression in all 

studied patients 

Parameters  
Studied patients 

(N = 30) 

Age (years) 
Mean ±SD 58.8 ± 11.5 

Min – Max 43 – 74 

  N % 

Age categories 
< 50 years 13 43.3% 

> 50 years 17 56.7% 

Sex 
Males 17 56.7% 

Females 13 43.3% 

Diagnosis 

Adenocarcinoma 20 66.7% 

Mucinous carcinoma 7 23.3% 

Adenocarcinoma + mucoid component 3 10% 

Staging 

Stage I 6 20% 

Stage II 13 43.3% 

Stage III 11 36.7% 

Grading 

Poorly differentiated 7 23.3% 

Moderately differentiated 20 66.7% 

Well differentiated 3 10% 

Lymph node 
Negative 19 63.3% 

Positive 11 36.7% 

Location 
Proximal 17 56.7% 

Distal 13 43.3% 

COX-2 expression 
Negative 7 23.3% 

Positive 23 76.7% 

COX-2 expression 

intensity 

Weak 4 13.3% 

Moderate 10 33.3% 

Strong 9 30% 
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     There were no statistical significant (p-

value > 0.05) correlations between COX-2 

expression intensity, age, diagnosis, 

grading, LN, and location in studied 

patients. There were statistical significant 

(p-value < 0.001) correlations between 

COX-2 expression intensity and sex and 

staging of studied patients. It was higher 

in females (28.7 ± 10.2) than males (13.2 

± 2.3) (Table 2). 

 

Table (2): Correlation between COX2 expression intensity and age, sex, diagnosis, 

staging, grading and location 

COX-2 expression intensity 

Parameters  
 P-value 

Age 
< 50 years 13 43.3% 21.2 ± 8.15 

0.136  
> 50 years 17 56.7% 17.3 ± 5.8 

Sex 
Male 17 56.7% 13.2 ± 2.3 

< 0.001  
Female 13 43.3% 28.7 ± 10.2 

Diagnosis 
Adenocarcinoma 20 66.7% 20.4 ± 6.6 

0.099  
Other 10 33.3% 16.3 ± 5.3 

Staging 
I + II 19 63.3% 17.3 ± 2.3 

0.004  
III 11 36.7% 21.3 ± 4.6 

Grading 
Poor 7 23.3% 28.3 ± 5.4 

0.105  
Well + Moderate 23 76.7% 24.9 ± 4.5 

Lymph 

nodes 

Negative 19 63.3% 22.4 ± 5.1 
0.089  

Positive 11 36.7% 18.9 ± 6.5 

Location 
Proximal 17 56.7% 21.1 ± 3.1 

0.071  
Distal 13 43.3% 18.5 ± 4.5 

 

     There were no statistical significant (p-

value > 0.05) correlation between COX-2 

expression and age, diagnosis, grading, 

lymph nodes (L.N) and location in studied 

patients. There was statistically significant 

(p-value < 0.05) correlation between 

COX-2 expression and sex and staging in 

studied patients (Table 3). 

 

Table (3): Correlation between COX2 expression and age, sex, diagnosis, staging, 

grading, lymph nodes (L.N) and location 

COX2 expression 

Parameters  

Negative 

(n = 7) 

Positive 

(n = 23) 
P-value 

Age 
< 50 years 5 71.4% 18 78.3% 

0.708  
> 50 years 2 28.6% 5 21.7% 

Sex 
Male 6 85.7% 8 34.8% 

0.018  
Female 1 14.3% 15 65.2% 

Diagnosis 
Adenocarcinoma 3 42.9% 16 69.6% 

0.199 
Other 4 57.1% 7 30.4% 

Staging 
I + II 5 71.4% 6 26.1% 

0.029  
III 2 28.6% 17 73.9% 

Grading 
Poor 1 14.3% 5 21.7% 

0.666  
Well + Moderate 6 85.7% 18 78.3% 

Lymph nodes 
Negative 2 28.6% 6 26.1% 

0.896  
Positive 5 71.4% 17 73.9% 

Location 
Proximal 2 28.6% 8 34.8% 

0.760  
Distal 5 71.4% 15 65.2% 
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Figure (1): A case of moderately-differentiated adenocarcinoma (grade II), Negative for 

COX-2 (Hx. x100) 

 

Figure (2): A case of poor-differentiated adenocarcinoma (High grade), showing weak 

cytoplasmic cox-2 expression (Hx. x200) 
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Figure (3): A case of moderately-differentiated adenocarcinoma (grade II), showing strong 

cytoplasmic COX-2 expression (Hx. X200) 

 

 

Figure (4): A case of poor-differentiated adenocarcinoma (High grade), showing moderate 

cytoplasmic cox-2 expression (Hx. x400). 
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DISCUSSION 

     Collard et al. (2020) showed for the 

first time that knocking down BCL 3 

expression suppressed cyclooxygenase 2 

(COX 2)/prostaglandin E2 (PGE2) 

signalling in colorectal cancer cells, a 

pathway known to drive several of the 

hallmarks of cancer. RNAi mediated 

suppression of BCL 3 expression 

decreased COX 2 expression in colorectal 

cancer cells both at the mRNA and protein 

level. Results suggest that targeting BCL 

3 to suppress PGE2 synthesis may 

represent an alternative or complementary 

approach to using non-steroidal anti-

inflammatory drugs [(NSAIDs), which 

inhibit cyclooxygenase activity and 

suppress the conversion of arachidonic 

acid to prostaglandin], for prevention 

and/or recurrence in PGE2 driven 

tumorigenesis. 

     Arber et al. (2010), Bertagnolli et al. 

(2010) and Sheehan et al. (2010) studies 

suggested that there is an important role of 

COX-2 over-expression in colorectal 

carcinogenesis. COX-2 was first 

demonstrated to be increased in colorectal 

cancer by Eberhart et al. (2010) and, 

thereafter, numerous studies by Soumaoro 

et al. (2010), Yamauchi et al. (2010) and 

Xiong et al. (2010) had shown inconstant 

expression levels of COX-2 in colorectal 

cancer. As regards COX-2 expression, it 

was positive in 76.7% and negative in 

23.3%. Also Mahmoud et al. (2014) 

revealed that COX-2 is positive in most 

cases of colorectal carcinoma. Wu and 

Sun (2015) showed that positive rates of 

COX-2 expression in colorectal cancer 

were 77.97%. Albasri et al. (2018) 

observed that cyclooxygenase-2 over-

expression was observed in 84.6% of 

CRC cases. Tupá et al. (2019) showed 

that COX-2 protein was expressed in 

84.7%. Negi et al. (2019) found that 

quantitative relative expression of COX-2 

mRNA was observed to be significantly 

higher in colorectal cancer tissues as 

compared to adjacent normal colon 

tissues. 

     Our results revealed that COX-2 

expression had no significant correlation 

with age, diagnosis, location, grading and 

lymph node affection. Those previous 

findings were in consistence with Al-

Maghrabi et al. (2012), Kazem et al. 

(2014), Wu and Sun (2015) and Albasri et 

al. (2018). Mahmoud et al. (2014) study 

showed no association between COX-2 

expression and the clinicopathological 

features shown, as regards tumor size, 

tumor location, gross picture, histological 

type, venous or Perineural invasion, 

lymph node metastasis and Dukes’ 

classification. Venkatachala and 

Rajendran (2017) reported no significant 

relationship between elevated COX-2 

expression and clinicopathological 

features including tumor location, age, 

TNM stage, histopathological 

classification, lymph node metastasis, and 

histopathological differentiation which 

were similar to the study of Negi et al. 

(2019). 

     Kazem et al. (2014) had reported 

statistically significant relationships 

between pathological grade and COX-2 

positivity scores. However, those previous 

results were in contrast to the study of Wu 

and Sun (2015). Venkatachala and 

Rajendran (2017) reported that COX-2 

overexpression was related to increasing 

stage and depth of invasion. On the other 

hand, our results revealed significant 
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positive correlation of COX-2 expression 

with sex and with staging. Those previous 

results were in consistence with Albasri et 

al. (2018) who revealed COX-2 over-

expression highly significant correlations 

with advanced stages but according to 

gender there results revealed no 

significant correlations between COX-2 

over-expression and gender. Negi et al. 

(2019) stated that female CRC patients 

showed significantly higher expression of 

COX-2 mRNA vis-a-vis male colorectal 

cancer patients. Tupá et al. (2019) showed 

that COX-2 expression was only 

significantly correlated with the tumor 

stage. 

     As regards COX-2 expression 

intensity, it was weak in 17.4%, moderate 

in 43.5% and strong in 39.1%. Tupá et al. 

(2019) stated that COX-2 protein 

immunoreaction intensity was 

predominantly strong (47.8%). 

     Our results revealed that COX-2 

expression intensity had no significant 

correlation with age, diagnosis, location, 

grading and lymph node affection. On the 

other hand, our results revealed significant 

positive correlation of COX-2 expression 

with sex and with staging. 

     Taken together, these findings 

suggested that COX-2 has synergistic 

effect by affection on staging in colorectal 

cancer. COX-2 expression had no 

significant correlation with age, or tumor 

location. Also, CoX-2 protein may 

represent dependent prognostic factor of 

CRC. However, further controlled and 

randomized studies are needed to validate 

our findings in a larger cohort of patients. 

 

 

CONCLUSION 

     COX-2 expression was found to have a 

significant association with gender and 

was assumed to play an important role in 

colorectal carcinogenesis. Further, these 

findings supported the view that over-

expression of COX-2 in colorectal 

carcinoma suggests its role as a potential 

biomarker for diagnosis of colorectal 

cancer with an emphasis on development 

of COX-2 inhibitors as potential 

promising chemo-preventive drugs for 

colorectal cancer. 
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سرررررررررطان القولررررررررون والمسررررررررتقيم هررررررررو  الرررررررر   ك ررررررررر   رررررررروا   خلفيةةةةةةةةة البحةةةةةةةة  

السررررررطا اع اررررريوع ا فررررري لميرررررب   لررررران العرررررالم  و رررررر ب  الع  ررررر  مررررر  البرو ينررررراع 

  Cox-2 بتطررررررور و قرررررر ل سرررررررطان القولررررررون والمسررررررتقيم بمررررررا فرررررري  لرررررر  برررررررو ي 

 عتبرررررار  عبيرررررر، ال  رررررناا مررررر  الم يرررررر ل يررررر ا مرررررا   ا كررررران  م ررررر   ومرررررب  لررررر 

Cox-2 عامال   نبؤ  ا لمرضى سرطان القولون والمستقيم. 

دراسررررررة اا مرررررراط النسررررررييية المرضررررررية الم ت  ررررررة ل لرررررراالع  الهةةةةةةدل مةةةةةة  البحةةةةةة  

، ودراسررررررررة التعبيررررررررر ال يسررررررررتوكيميائي مترررررررروفر  لسرررررررررطان القولررررررررون والمسررررررررتقيمال

فررررررري اللررررررراالع المتررررررروفر  لسررررررررطان القولرررررررون  والمسرررررررتقيم  Cox-2 المنررررررراعي لررررررر 

مررررررررب  ررررررررو  الررررررررورل  Cox-2 وربرررررررر  التعبيررررررررر ال يسررررررررتوكيميائي المنرررررررراعي لرررررررر 

 .ودرلته لتقييم  هميت ا في التنبون بالس وك البيولولي ل ورل

 ارررررتم ر ال راسرررررة ع رررررى  ال ررررري   الرررررة مررررر  عينررررراع  المرضةةةةةي الةةةةةر  البحةةةةة  

 ستئصررررررررراا القولرررررررررون لسررررررررررطان القولرررررررررون والمسرررررررررتقيم الب رررررررررر  والتررررررررري  رررررررررم 

 يررررررررة الطرررررررر   لامعررررررررة اا هررررررررر اللصرررررررروا ع ي ررررررررا مرررررررر   سررررررررم البا ولوليررررررررا ب 

   راو ررررررر 0202 تررررررى  كترررررروبر  0202خررررررالا ال تررررررر  مرررررر  فبرا ررررررر  ) سرررررريوط ،

ررررررررا، اررررررررم ر  43 لررررررررى  34ااعمررررررررار مرررررررر   ا 74عام    ا  ررررررررا،  مررررررررر  74و   كررررررررر 

عرررررررر  طر ررررررررع ال يميرررررررران المناعيررررررررة وارررررررر   ا  COX-2 دراسررررررررت ا ل تعبيررررررررر عرررررررر 

لتل يرررررررا االر بررررررراط بررررررري  التعبيرررررررر عررررررر  هررررررر   البرو ينررررررراع وعال ت رررررررا بالمعرررررررا ير 

السرررررررررر ر ة المورفولوليرررررررررة واتك يني يرررررررررة والمع مررررررررراع والتررررررررر ر   والررررررررر رلاع 

 .والعق   ال يم او ة والمو ب
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فرررررري سرررررررطان القولررررررون والمسررررررتقيم عال ررررررة  Cox2  ظ ررررررر  عبيررررررر نتةةةةةةاحث البحةةةةةة  

 اع داللرررررررة   صرررررررائية مرررررررب اليرررررررنس ومر  رررررررة سررررررررطان القولرررررررون والمسرررررررتقيم  

 وكا رررررر هنررررراك عال رررررة  اع داللرررررة   صرررررائية بررررري  التعبيرررررر ال يميرررررائي المنررررراعي لررررر 

Cox-2 في سرطان القولون والمستقيم. 

والررررررورل  بالنتررررررائ  السرررررريئة Cox-2 عرررررراد  مررررررا  ررررررر ب  التعبيررررررر عرررررر  االسةةةةةةتنتا  

 .ال بي  في سرطان القولون والمستقيم

 ، سرطان القولون والمستقيم Cox2 الكلمات الدالة 


