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ABSTRACT 

Background: Colorectal carcinoma (CRC) is one of the most common human cancers. It is the fourth most 

common cause of death from cancer. Colorectal cancer is the third most common cancer in men and the 

second in women worldwide. 

Objective: To evaluate the immunohistochemical expression of KAI-1/CD82 in different stages of colorectal 

carcinoma and to evaluate the biological behavior of tumor and target therapy. 

Patients and Methods: Thirty formalin-fixed, paraffin-embedded tissue of colorectal carcinoma (obtained 

from archive of Al-Azhar University Hospital Labs and some private labs). Clinicopathological and 

histological features were taken from files and confirmed by H&E examination. Immunohistochemical study 

was done by using CD82/ (KAI-1) marker. 

Results: CD82 showed an insignificant relation with age, sex, site of tumor and degree of differentiation. A 

significant inverse relationship was detected between CD82 expression in tumor cells and tumor stage 

according to modified Duke's staging. Insignificant relation between age, sex, site and grade. 

Conclusion: The decreased membranous and/or cytoplasmic expression of CD82 might be used as a 

prognostic marker to monitor patient with colorectal cancer. 
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INTRODUCTION 

     Colorectal carcinoma (CRC) is one of 

the most common human cancers. It is the 

fourth most common cause of death from 

cancer. Colorectal cancer is the third most 

common cancer in men and the second in 

women worldwide (Ferlay et al., 2010). 

     Colorectal cancer (CRC) is the 4th 

most common leading cause of cancer-

related mortality in the world, accounting 

for approximately 10% of all human 

cancers (Zavarhei et al., 2014). 

     Early diagnosis of CRC, successful 

surgical treatment contributed to better 

outcome of affected patients. Therefore, 

identification of molecular marker 

associated with carcinogenesis, tumor 

growth, invasion and metastasis have been 

critical to developing potential therapeutic 

intervention (Doger et al., 2012). 

     Immunohistochemical marker of our 

study (KAI-1)/CD82 was first identified 

as a metastasis suppressor gene which is 

located in human chromosome 11p and it 

is a member of the transmembrane 4 
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superfamily (TM4SF). KAI-1 can regulate 

signal transduction both cells to cells and 

cells to extracellular matrix (ECM) and 

involved in some fundamental biological 

processes such as fusion, migration, 

adhesion, differentiation, and invasion. 

Accumulating evidence has demonstrated 

that decreased or lost KAI-1 expression 

should associate the metastasis and 

prognosis in various tumors, including 

laryngeal carcinoma, prostate carcinoma, 

breast carcinoma, lung carcinoma, gastric 

carcinoma, colon carcinoma, and 

hepatocellular carcinoma (Petrelli et al., 

2016). 

     The present work aimed to evaluate 

the immunohistochemical expression of 

KAI-1/CD82 in different stages of 

colorectal carcinoma, and to evaluate the 

biological behavior of tumor and target 

therapy. 

PATIENTS AND METHODS 

     This work included 30 cases of 

colorectal carcinoma obtained through 

collection of archived paraffin blocks of 

colectomy operation for cases of 

colorectal carcinoma, from the Pathology 

Department, Faculty of Medicine, Al- 

Azhar University during the period from 

June 2010 till December 2018 and some 

private labs achieves. The study was 

approved by the Ethics Board of Al-Azhar 

University. Clinicopathological and 

histological data were obtained from 

patient file and confirmed by H&E 

examination. Cases of our study staging 

done according to modified Duke's 

staging (Akkoca et al., 2014). All cases 

were conventional colorectal 

adenocarcinoma. In according to modified 

Duke's staging; 3 out of 30 cases (10%) 

Duke's stage A, 4 out of 30 cases (13.3%) 

stage B1, 5 out of 30 cases (16.6%) stage 

B2, 9 out of 30 cases (30%) stage C1 and 

9 out of 30 cases (30%) stage C2. By 

applying WHO classification (2019) cases 

graded as 9 cases (30%) grade I, 18 cases 

(60%) grade II, 3 cases (10%) grade III. 

The paraffin embedded blocks for each 

case was cut and subjected to: 

1. Routine hematoxylin and eosin 

staining to confirm the original 

diagnosis and to revise grade and 

stage. 

2. Immunohistochemical staining for 

CD82/ (KAI-1) marker. 

Procedure of immunostaining: 

    Avidin-Biotin immunoperoxidase 

Complex technique (ABC) was used: 

1. Deparaffinization and rehydration: 

Paraffin embedded tissues were 

deparaffinized and rehydrated through 

graded alcohol series. 

2. Antigen retrieval: Tissue sections were 

treated in microwave oven for 5 

minutes at 700w, in ready to antigen 

retrieval citrate buffer, and then 

sections were left to cool. 

3. Slides with the sections were stuck to 

cover plates using phosphate buffered 

saline (PBS), pH 7.6 for 

immunostaining steps. 

4. Peroxidase blocking by adding 2 drops 

of peroxidase blocking serum for 10 

minutes, then rising with PBS, pH 7-6 

was done. 

5. Serum blocking by adding two drops 

of protein blocking serum for 10 

minutes. No rinse after this step. 

6. Addition of the primary antibody by 

adding two drops to each section and 
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incubating in moist chamber for 30 

minutes at room temperature. 

7. Addition of the link by adding 2 drops 

of the pre-diluted biotinylated 

secondary antibody to each section for 

45 minutes, then rinsing with PBS was 

done. 

8. Addition of the label by adding 2 

drops of the horse radish peroxidase 

conjugated streptavidin followed by 

incubation for 20 minutes. Then 

rinsing with PBS was done. 

9. Addition of substrate/ chromogen 

(DAB) mixture (which was prepared 

immediately before use) by adding 2 

drops and incubating for 5-10 minutes 

followed by rinsing with distilled 

water. 

10. Counterstaining with Harris's 

hematoxylin was done. 

11. The sections were dehydrated with 

graded alcohol series, cleared in 

xylene and finally mounted by DPX 

then slide cover was put. 

Positive control: 

     Normal mucosal lining included in 

colectomy spicemens were used as 

positive control for CD82 

immunostaining. 

Evaluation of Cd82 immunostaining: 

     To assess CD82 expression, tumor 

tissue sections were examined and scored 

under the microscope starting at low 

power then higher power magnification, 

for the presence of membranous and/or 

cytoplasmic staining in tumor cells. Both 

the extent and intensity of 

immunostaining were thought. The 

staining intensity score was graded as 

follows: none 0; weak 1; moderate 2; and 

strong 3. The extent of positive staining 

was graded as follows: <25 %, 1; 25–50 

%, 2; and >50 %, 3. The score was 

determined by multiplying the extent and 

intensity of immunostaining to reach a 

range of scores from 0 to 9. 

Immunostaining was thought positive 

when the score was >3 (Ohe et al., 2012). 

The results of CD82 immunostaining in 

tumor cells were correlated with multiple 

prognostic factors (age, sex, and site of 

the tumor, degree of differentiation and 

staging of tumors according to modified 

Duke's classification). 

Statistical analysis: 

     SPSS version 18.0 was used for data 

analysis. Mean ± standard deviation 

described quantitative data. Qualitative 

data were expressed as percentages. 

Percentages were compared using Chi-

square and Fisher-exact tests. When P 

value levels were found to be less than 

0.05, the results were considered to be 

statistically significant. 
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RESULTS 

 

     Thirty cases of colorectal carcinoma 

obtained through collection of archived 

paraffin blocks of colectomy operation for 

cases of colorectal carcinoma, from the 

Pathology department, Faculty of 

medicine, Al- Azhar University during the 

period from June 2010 till December 2018 

and some private labs archieve. 

     Ages of the patients ranged from 23 to 

80 years with mean age 51.50±12.27 

years. All cases were conventional 

adenocarcinoma different grades and 

stages. According to age of the cases 

included in the study mostly were above 

40 years old 25 cases (83%) and 5 cases 

(17%) less than 40 years old (Table 1). 

 

Table (1): Distribution of cases according to age and gender 

  Count Percentage 

Age 
Above 40 years 25 83% 

Less than 40 years 5 17% 

Gender 
Male 18 60% 

Female 12 40% 

 

     As regard relation between age of 

cases and CD82 expression 25 of selected 

cases were >40years old showing 19 case 

(76%) positive for stain and 6 cases (24%) 

negative for stain, 5 of selected cases were 

<40y showing 3 cases (60%) negative for 

stain and 2 cases (40 %) positive for 

staining P-value = 0.109 >0.05 considered 

insignificant and so, there is no 

relationship between age and CD82 

expression (Table 2). 

 

Table (2): The relationship between CD82 expression and age. 

Percentage No. of cases Reactivity No. of cases Age 

(24%) 6 Negative 
25 >40 Y 

(76%) 19 Positive 

(60%) 3 Negative 
5 

< 40 

Y (40%) 2 Positive 

P-value = 0.109 

 

     In this study as regard relation between 

grade and CD82 expression, cases sub 

classified as; 18 out of 30 cases; grade II 

showed 13 cases (72.2%) positive for 

stain and 5 cases (27.8%) negative for 

stain, 9 out of 30 cases (30%) grade I 

showed7cases (77.8%) positive for stain 

and 2 cases (22.2%) negative for stain, 3 

out of 30 cases(10%) grade III showed 

2cases (66.7%) negative for stain and one 

case (33.3%) positive for stain with P-

value = 0.329 revealed insignificant 

relation between tumor grade and CD82 

immunostain expression (Table 3). 

 

 

 

 

 

 

 



 

 

 EVALUATION OF CD82/ (KAI-1) IMMUNOHISTOCHEMICAL… 

 

1511 

Table (3): Relation between CRC grade and CD82expression 

Percentage No. of cases Reactivity No. of cases Grade 

22.2% 2 Negative 
9 Grade1 

77.80% 7 Positive 

27.8% 5 Negative 
18 Grade 2 

72.2% 13 Positive 

66.7% 2 Negative 
3 Grade 3 

33.30% 1 Positive 

p. value 0.329 

 

     In this study as regard relation between 

stage of CRC and CD82 immunostain 

expression; 3out of 30 cases (10%) Duke's 

stage A showed 3 cases (100%) positive 

for stain. 4 out of 30 cases (13.3%) stage 

B1were all positive for stain. 5 out of 30 

cases (16.6%) stage B2 showed all cases 

positive for stain.9 out of 30 cases (30%) 

stage C1 showed 6 cases (66.7%) positive 

and 3 cases (33.3%) negative.9 out of 30 

cases (30%) stage C2 showed 6 cases 

(66.7%) negative and 3 cases (33.3%) 

positive for stain with P-value = 0.027 

revealed significant relation between CRC 

stage and CD82 immunostain expressions 

as decreased Expression of CD82 in CRC 

Significantly Associate with tumor 

invasion and lymph node Metastasis 

demonstrating inverse relationship 

between degree of CD82 expression and 

tumor stage (Table 4). 

 

Table (4): Relation between CRC stage and CD82expression 

% No. of cases Reactivity No. of cases Stage 

- - Negative 
3 Stage A 

100% 3 Positive 

- - Negative 
4 Stage B1 

100% 4 Positive 

 - Negative 
5 Stage B2 

100% 5 Positive 

33.3% 3 Negative 
9 Stage C1 

66.7% 6 Positive 

66.7% 6 Negative 
9 Stage C2 

33.3% 3 Positive 

p.value 0.027 

 

 

 

 

 

 

 

 

 

 

 



 

 

ANASS F. S. AL-GAZZAR et al., 

 

1512 

Figure (1): A; CRC showing moderately differentiated malignant acini (grade II) 

infiltrating muscularis mucosa not reaching the muscle (Duke's stage A), 

(H&E X 100). B; immunostain of previous slide showing strong reactivity 

(+3) for CD82 in case of moderately differentiated adenocarcinoma, (Duke's 

stage A), with reactivity normal mucosa served as positive control (CD 82 

immunostain X 200). C; CRC showing negative reactivity for CD82 in case of 

moderately differentiated adenocarcinoma, (Duke's stage C1), (lost pattern), 

(CD 82 imunostain X 200). D; CRC grade II, stage B1 CD82 immunostaining 

showing positive strong exepression of CD82 (+3) (CD 82 immunostain X 

200). 

 

DISCUSSION 

     In this study, the age of cases of CRC 

ranged from 23 to 80 years with a mean 

age of 51.50±12.27 year. 

     As regard the relation between age of 

patient and CD82 immunostain 

expression, 25 out of 83.3% who were 

>40 years old showed 76% positive for 

stain and 24% negative for stain. Five out 

of 30 cases  who were <40 years old 

showed 40% positive, and 40% negative, 

revealed insignificant relation between 

age and CD82 immunostain expression. 

     This was in agreement with Ganji et al. 

(2018) who found that age ranged from 35 

to 91 years old in the study showed 77.2% 

positive and 22.8% negative while 26.6% 

<40 years old showed 75% negative, and 

25% positive revealed insignificant 

relation between age and CD82 

immunostain expression. 

     As regard relation between tumor site 

and CD82 expression considered 

insignificant. So, there was no relation 

between tumor site and CD82 imunostain 

expression. This was in agreement with 

Liu et al. (2014). 
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     In the current study, as regard the 

immunohistochemical expression of 

CD82, 76.7% showed positive expression 

for CD82 have more than score 3 of 

immunostain expression in the cell 

membrane and/or cytoplasm with variable 

intensity of stain (+5 mild, +7 moderate, 

+9 strong) while 23.3% of the studied 

cases showed negative expression of 

CD82 showed score < 3 classified as lost-

pattern (negative). Near results were 

obtained by Lee et al, (2019). 

     In this study, as regard relation 

between CD82 expression and tumor 

grade, came in 1st rank grade II, 60% 

from total cases showing 72.2% positive 

for stain and 27.8% negative for stain. 

Came in 2nd rank grade I, 30% from total 

cases showing 77.8% positive for stain 

and 22.2% negative for stain. Less percent 

were grade III, 10% from total cases 

showing 66.7% negative for stain and 

33.3% positive for stain with considered 

insignificant and so, there is no relation 

between tumor grade and 

CD82immunostainexpression. 

     This was in agreement with Zhu et al. 

(2017). The relation between CD82 

expression and tumor stage came in 1st 

rank Duke's stage C 30% from total cases 

sub classified as stage C1 66.7% positive 

for stain and 33.3% negative for stain , C2 

66.7% negative for stain and 33.3% 

positive for stain. Came in 2nd rank 

Duke's stage B 30% from total cases sub 

classified as stage B1 4 cases all were 

positive for stain with variable intensity 

and stage B2 5 cases all positive for stain 

with different intensity. Less percent were 

Duke's stage A 10% from total cases all 

were positive for stain with variable 

intensity were significant as CD82 

immunostain expressions in Duke's A 

were higher than Duke's B carcinoma and 

both were higher compared to Duke's C 

carcinoma. 

     This revealed that decreased 

expression of CD82 in colorectal cancer 

significantly associate with tumor 

invasion and lymph node metastasis 

demonstrating inverse relationship 

between degree of CD82 expression and 

tumor stage. This was in agreement with 

Ganji et al. (2018). 

CONCLUSION 

1. The decreased expression of CD82 

might be used as a prognostic marker 

to monitor patient with colorectal 

cancer. 

2. CD82 expression of tumor cells may 

be used as a tool to evaluate life 

expectancy, response to the treatment, 

metastatic disease and recurrence of 

the tumor. 

3. CD82 expression in colorectal 

carcinoma has no correlation to tumor 

site, patient’s sex, age or degree of 

differentiation of the tumor. 
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سرطان  حالات مرض في همناعي  هكصبغ 82سي دي  تقييم 
 ولون الق

 السيد محمد إبراهيم تعيلب  ،سيد عبد الرحيم سيد علي ،أنس فتحي شفيق الجزار
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يعدددر ادددلقول ن ال دددلل ن رادددما ح ن لنتدددب فدددس ا ددد  ن مل  ددد   ددد   اددد و   ث:البح    ةي   خلف

% فددددس  ر ددددب ن اددددلقو وت 10ل ، وهددددل ير دددد  ددددوت انت ن اددددسة ن لس اددددة تو اددددلقولن ل

ي  ددد  ن ل دددو  ون  و  دددة  ددد  ن  ادددو  ن  شدددلية . وهدددل ثو ددد   ر دددل  فدددلنو ن ادددلقول لددد لاو

 .اس  فاملى ن عو ح

 ددددد  ن رلنادددددل ن رلنادددددل  82اددددد       وا دددددةر  ا ددددد ح ن اددددد  ة ن الھ     دا م       البح     ث:

ن رمعدددددر ط  ادددددلقول ن ال دددددلل ون رادددددما ح ررإ دددددة اسددددد    دددددل  ن ردددددلو و امرو  دددددة 

 . امخرنفه     حرير قلق ن علاج

او دددددةأ فدددددس   لددددد   فعردددددل  30 دددددح  ار دددددب ن حدددددوإت   المرض     ق اط     ر  البح     ث:

 جمددددل  ،  دددد  نخوصددددهن  وثل ل  ددددو ن عوفددددة ترامشددددج  ن حادددد س ن اددددوفع  وتعدددد  ن رعوفددددل ن 

  ة ن عو يدددددة ، و دددددح صددددد وبة ن  اددددداة تاددددد۲۰18  ددددد   يادددددر ل 2010فدددددس يل  دددددل 

و ا دددد ح  مددددوس  ن ادددد  ة  دددد   82ون ادددد  ة ن ر وا ددددة ادددد      ،ه رملرادددد س س ونيلادددد س

 .ن رلنال ن رخمسجة   عو   ظوم  يلرس

و ددددر   ددددملائ  دددد   مددددوس  ن ادددد  ة ن ر وا ددددة  دددد  ن رلناددددل ن رخمسجدددده  نت    الب البح    ث:

ادددد  ة ون رلناددددل ورو دددد   دددد  صددددل   الا دددده ا ادددد ة تدددد س  ددددل  ن  ، اددددوو للقول ن اددددل

 دددد  ادددد س  ددددح  ل ددددر الا ددددة انت  إ ددددة  ااددددوس ة تدددد س ن ادددد  ة  ،ن رمارفددددة فددددس ن ددددل م

 .ن ر وا ة و   ة  رم ز ن ل م ون  لع ون عرل وف ول ن ل م تو ال لل

اددددلقول   دددد  82فددددس ن رر ددددس  ل ياددددمخرم  ا دددد ح تو ادددد  ة ن ر وا ددددة ادددد      الاس    ت:تا :

 .ن ال لل ررإ ة اس    ل  ن رلو و  مشو   و حرير قلق ن علاج ن ر وا ة

 .82ا   ى  ،القول ن ال لل الكلمات الدالة:
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