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ABSTRACT 

Most cancer were diagnosed by using a few simple stains and 

looking at the appearance of cells under the microscope.  

But there were only a few types of lymphoma cancer that could 

easily be distinguished in this way, and it often appeared that tumors of 

the same cell type behaved very differently in different individuals. It 

was obvious that something else was going on at the molecular level to 

account for these differences. 

As medical diagnosis progressed to the study of molecules, new 

techniques such as flow cytometry were devised to identify specific 

molecules, located on the surface of white blood cells (CD markers).  

In this study was carried out to assess the relation between 

lymphoma stem cells and 3 from specific CD markers which are CD 19, 

CD23 and CD 24by using flowcytometry technique to help diagnose 

lymphoma cancer. 

 Conclusively, in this study, CD 24 marker showed high positivity  

in Hodgkin lymphoma disease, and can be used as a diagnostic marker 

in this type of haematological disease and also help in its treatment. In 

addition, it can help in diagnosis of Non-Hodgkin lymphoma patients. 

This  CD19 & CD23  can help in the diagnosis of  Hodgkin lymphoma 

patients as these two markers showed also positivity in these cases. 

          Keywords: Lymphoma stem cells , CD markers, flowcytometry, CD 

19,CD23,CD 24 

 

 

INTRODUCTION  

Cancer is a potentially fatal disease caused mainly by environmental 

factors that mutate genes encoding critical cell-regulatory proteins. The 

resultant aberrant cell behavior leads to expansive masses of abnormal cells 

that destroy surrounding normal tissue and can spread to vital organs resulting 
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in disseminated disease, commonly a harbinger of imminent patient death 

(Alison, 2007). 

Cancer is caused by both internal factors (such as inherited mutations, 

hormones, and immune conditions) and environmental/ acquired factors (such as 

tobacco, diet, radiation, and infectious organisms). The link between diet and 

cancer is revealed by the large variation in rates of specific cancers in various 

countries and by the observed changes in the incidence of cancer in migrating 

(Significance of multiple mutations in cancer, 2000). 

The majority of cancers, some 90–95% of cases, are due 

to environmental factors. The remaining 5–10% are due to inherited genetics. 

Environmental, as used by cancer researchers, means any cause that is 

not inherited genetically, such as lifestyle, economic and behavioral factors 

and not merely pollution (Anand et al., 2008) 

 Lymphoma is a cancer of the lymphocytes – occurs when cells grow 

abnormally and out of control. immune cells that normally protect you from 

illness. Damage to genes in these cells can sometimes lead to abnormal cell 

behavior which makes the cells immortal – unable to die when they should – 

or causes sustained rapid cell division..These malignant cells then may 

accumulate to form tumors that enlarge the lymph nodes or spread to other 

areas of the lymphatic system, such as the spleen or bone marrow, or outside 

the lymphatic system to the skin, or mucosal linings of the stomach. 

Lymphoma is the most commonly occurring blood cancer, and is the third 

most common childhood cancer (Dillon et al., 2002). 

Lymphoma is a group of blood cell tumors that develop 

from lymphocytes (a type of white blood cell). The name often refers to just 

the cancerous ones rather than all such tumors (Taylor, 2000). 

The main division of mature lymphoid neoplasms has been between 

Hodgkin's disease, nowadays called Hodgkin lymphoma (HL), and non-

Hodgkin lymphoma (NHL). More than 99% of HL and approximately 85% of 

mature lymphoid neoplasms generally derive from lymphoid cells of the B-

lineage, the remainder being derived from the T/NK-cell lineage (Mitelman et 

al., (2008) 

Stem cells are defined as cells that have clonogenic and self-renewing 

capabilities and differentiate into multiple cell lineages. Stem cells are found 

in all of us, from the early stages of human development to the end of life. 

Stem cells are basic cells of all multicellular organisms having the potency to 

differentiate into wide range of adult cells ( Potten, 1997).  

The scientific researchers and medical doctors of today hope to make the 

legendary concept of regeneration into reality by developing therapies to 
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restore lost, damaged, or aging cells and tissues in the human body. This 

research has opened new horizons for stem cell research ( Potten, 1997). 

 

Classification of stem cells on the basis of their sources 

The easiest way to categorize stem cells is by dividing them into two types: 

- Early or embryonic and mature or adult. 

- Early stem cells, often called embryonic stem cells, are found in the inner 

cell mass of a blastocyst after approximately five days of development. 

Mature stem cells are found in specific mature body tissues as well as the 

umbilical cord and placenta after birth ( Jeffrey et al., 2006). 

 

Stem cell culture: 
Growing cells in the laboratory is known as cell culture. Human 

embryonic stem cells (hESCs) are generated by transferring cells from a pre 

implantation stage embryo into a plastic laboratory culture dish that contains a 

nutrient broth known as culture medium. The cells divide and spread over the 

surface of the dish. However, if the plated cells survive, divide and multiply 

enough to crowd the dish, they are removed gently and plated into several 

fresh culture dishes. The process of repeating or sub culturing the cells is 

repeated many times and for many months (Ulloa-Montoya et al., 2005). 

CD markers are groups of special molecules on the surface of cells in 

our body There are more than 250 types of CD molecules They are identified 

using antibodies matching molecules that will bind to the specific type of CD 

molecule & also show up under microscope using antibodies in the laboratory 

samples from blood & lymph nodes can be checked for CD molecules & the 

type of cancer precisely determined (Sternberg et al., 2004). 

Different antibodies that showed similar or identical patterns of 

reactivity against the panel of cell types were considered to be reacting with 

the same surface molecule. This clustering of antibody reactivity enabled 

designation of a specific CD number for a particular surface molecule. (Belov  

et al ., 2006). 

Methods for Identification of CD Antigens Flow cytometry has been 

identification of a limited number of CD antigens on the surface of leukocytes. 

In this method, the leukocytes in suspension are mixed with a fluorescently 

labeled antibody that is specific for the extracellular portion (epitope) of a 

surface molecule thought to be expressed on the cells. The fluorescently 

labeled sample is aspirated into the flow cytometer, and the cells pass singly 

through a narrow aperture where a laser beam individually excites fluorescent 
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antibodies bound to single cells. The emitted fluorescence is detected and data 

accumulates for a large number (Dunphy et al., 2004). 

Stem cell markers are cell surface antigen used by scientists to isolate 

and identify of cancer stem cells While stem cells are best defined 

functionally, a number of molecular markers have been used to characterize 

various stem cell populations Although functions have yet to be ascertained 

for many of these early markers, their unique expression pattern and timing 

provide a useful tool for scientists to initially identify as well as isolate stem 

cells. This mini-review summarizes evidence regarding the roles of specific 

markers in defining embryonic , hematopoietic, mesenchymal /stromal, and 

neural stem cell populations )Delinassios, 2011). 

Flow cytometry (FCM) is invaluable in the diagnosis and classification 

of hematolymphoid neoplasms, and in determining prognosis and monitoring 

response to therapy. FCM is especially suited for immunophenotypic analysis 

of blood, fluids (e.g., cerebrospinal fluid [CSF], pleural fluid), and aspirations 

of bone marrow and lymphoid tissue. FCM is also ideal in small samples 

where its multiparametric nature allows the concurrent staining of cells with 

multiple antibodies complexed to different fluorochromes, thus maximizing 

data obtained from few cells (Wood et al., 2006). 

Patients and Methods 

Subjects: 

This study was carried out on 50 subjects: 15 Hodgkin Lymphoma 

diseased patients (6 females and 9 males) who in the stage of diagnosis, 

follow-up and treatment of the disease, 15 subjects Non Hodgkin Lymphoma 

(5 females and 10 males) who in the stage of diagnosis, follow-up and 

treatment of the disease and 20 subjects as control group consisted of 

(10females and 10males) who in normal case.  

METHODS: 

All subjects were submitted to the following: 

1. Full history taking. 

2. General clinical examination. 

3. Laboratory investigation:  

 Complete blood count. 

 Measurement of serum liver function. 

 Measurement of serum kidney function. 

4. Main tests: Measurement of (CD 19, CD 23 and CD 24) 

Every samples are collected from Peripheral blood and separation 
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Then Immuno-magnetic labeling and separation of CD34+/ CD34-, 

Progenitor Stem Cells to isolate the stem cells then Stem Cells Proliferation , 

Lymphoma Stem Cells Purification and In vitro Differentiation Study. The last 

step Staining method of markers. 

 

RESULTS AND DISCUSSION 
 

All result for paints study divided to tow branch: one is a main tests 

results ( CD markers) in Table (1) that compare between three CD markers 

CD 19 & CD 23 and CD 24 this marker evaluate in tow type of lymphoma 

(Hodgkin lymphoma & Non Hodgkin lymphoma) this patients already 

diagnosis lymphoma diseased patients in follow-up stage and this results to 

obtain positive or negative in this stage . 

Table (1) was carried out to assess the relation between lymphoma stem 

cells and 3 specific CD markers which are CD 19, CD 23 and CD 24 and it 

was performed on15 Hodgkin lymphoma diseased patients and 15 non- 

Hodgkin lymphoma diseased patients and 20 subjects as a control group by 

using flowcytometry technique. 
 

Table (1) Comparison between Hodgkin lymphoma, Non-Hodgkin lymphoma 

and control according to level of main tests CD markers. 

Main Tests CD 

Markers 

Hodgkin 

Lymphoma 

(n=15) 

Non Hodgkin 

Lymphoma 

(n=15) 

Control  

(n=20) 
x2 p-value 

CD19%           

High positive 7 (46.7%) 0 (0.0%) 0 (0.0%) 

42.602 <0.001** 
Modrate positive 2 (13.3%) 0 (0.0%) 0 (0.0%) 

Weak positive 6 (40.0%) 4 (26.7%) 0 (0.0%) 

Negative 0 (0.0%) 11 (73.3%) 20(100.0%) 

CD23%           

High positive 5 (33.3%) 0 (0.0%) 0 (0.0%) 

41.632 <0.001** 
Modrate positive 3 (20.0%) 0 (0.0%) 0 (0.0%) 

Weak positive 7 (46.7%) 4 (26.7%) 0 (0.0%) 

Negative 0 (0.0%) 11 (73.3%) 20(100.0%) 

CD24%           

High positive 15 (100.0% 0 (0.0%) 0 (0.0%) 

63.793 <0.001** Weak positive 0 (0.0%) 6 (40.0%) 0 (0.0%) 

Negative 0 (0.0%) 9 (60.0%) 20(100.0%) 

 x
2
: Chi-square test; **P-value <0.001 HS 
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These results agree with both (Di Raimondo et al.,2001) in CD 19 

positive in lymphoma cases and Schuurman (1988) in CD23 and CD24 with 

my results CD23 moderate positive in Hodgkin lymphoma diseased patients 

and week positive in non-Hodgkin lymphoma diseased patients but CD24 

Very high positive in Hodgkin lymphoma diseased patients and week positive 

in non-Hodgkin lymphoma diseased patients, and also, were against ( Zhang 

et al.,2004) in CD 23 High positive in lymphoma cases and negative in my 

result and Mohamed Salama et al,( 2009) CD 23 High positive 92% in 

Hodgkin lymphoma diseased patients but in my paper the results of CD23 

don't transgress 33.3%. 

This Table (1) shows highly statistically significant difference between 

Hodgkin lymphoma, Non-Hodgkin lymphoma and control according to level 

of main test CD markers. 

The other Routine tests (complete blood count). Through these results, 

relationships are made between control and lymphoma patients (Hodgkin 

lymphoma, non-Hodgkin lymphoma) complete blood count contains 

(Hemoglobin HB % - Red Blood Cells RBCs – Hematocrit HCT – White 

Blood Cells – platelets And Ddifferential of WBCs shapes) difference between 

Hodgkin lymphoma, non-Hodgkin lymphoma and control according to Hb, 

RBCs, HCT, WBCs, Platelet, monocytes and basophils%. 

These results agree with  Gersten (2021) HB are low in Hodgkin and 

Non Hodgkin Lymphoma about normal and Yasmeen et al. (2001). 

Also, RBCs are low in Hodgkin and Non Hodgkin Lymphoma about 

normal WBCs are high in in Hodgkin and Non Hodgkin Lymphoma about 

normal Platelets are significant ddifferential of WBCs shapes are more 

statistically significant difference with normal control. (Neutrophils % & 

Lymphocytes % Eosinophils %) non-significant, But, Monocytes % and 

Basophils % are significant. 

This Table (2) shows statistically significant difference between 

Hodgkin lymphoma, Non-Hodgkin lymphoma and control according to Hb, 

RBCs, HCT, WBCs, platelet, monocytes and basophils percentage. 

Conclusively, in this study, CD 24 marker showed high positivity in 

Hodgkin lymphoma disease, and can be used as a diagnostic marker in this 

type of haematological disease and also help in its treatment. In addition, it 

can help in diagnosis of Non-Hodgkin lymphoma patients. This CD19 & 

CD23  can help in the diagnosis of  Hodgkin lymphoma patients as these two 

markers showed also positivity in these cases. 
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Table 2 : Comparison between Hodgkin lymphoma, Non-Hodgkin lymphoma 

and control according to complete blood count. 

Complete Blood 

Count 

Hodgkin 

Lymphoma 

(n=15) 

Non 

Hodgkin 

Lymphoma 

(n=15) 

Control  

(n=20) 
ANOVA p-value 

Hb           

Mean± SD 9.81±2.65 11.44±2.38a 13.43±1.78ab 
11.278 <0.001** 

Range 4.3-12.6 7-16.9 9.9-16.2 

RBCs           

Mean± SD 3.74±0.95 4.09±0.75 4.45±0.58a 
3.857 0.028* 

Range 1.31-4.7 2.4-5.2 3.3-5.4 

HCT           

Mean± SD 30.53±7.94 34.00±5.69a 40.19±5.25ab 
10.656 <0.001** 

Range 12.7-39.8 22-42.1 29.7-48.1 

WBCs           

Mean± SD 19.83±28.13 12.97±26.19 7.44±2.45 
1.488 0.236 

Range 1.69-100 0.73-107 3.9-12.7 

Platelet           

Mean± SD 191.80±145.01 176.93±93.88 257.20±82.83ab 
2.800 0.049* 

Range 12-538 56-387 145-412 

Neutrophils %           

Mean± SD 46.07±23.13 52.07±19.77 55.60±10.19 
1.231 0.301 

Range 2-84 5-84 35-72 

Lymphocytes %           

Mean± SD 42.53±25.46 34.53±22.28 37.15±10.23 
0.656 0.524 

Range 13-98 9-95 22-59 

Monocytes %           

Mean± SD 8.60±4.75 10.87±4.18 5.00±1.78ab 
5.509 0.007* 

Range 0-18 0-31 2-8 

Eosinophils %           

Mean± SD 2.27±2.84 1.60±2.06 2.05±1.73 
0.358 0.701 

Range 0-10 0-7 0-6 

Basophils%           

Mean±SD 0.60±1.06 0.33±0.49a 0.10±0.31ab 
2.433 0.039* 

Range 0-3 0-1 0-1 
F-ANOVA test;  

p-value >0.05 NS; *p-value <0.05 S; **p-value <0.001 HS 

a: Significant difference between Hodgkin Lymphoma 

b: Significant difference between Non-Hodgkin Lymphoma 
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للخالٌا  عالمات التماٌش(-الكشف عن دالالت األورام )األقزاص المضغىطة-

 الجذعٍه فً األورام اللٍمفاوٌة باستخذام طزٌقه التذفق الخلىي

**حسام فهمً  -  *رنذة طلعث  -  *حمادة فىسي   
, خبيعت انهُذصت انىراثُت وانخكُىنىخُب انحُىَتيعهذ بحىد قضى انبُىنىخُب اندزَئُت *.    

يظز. -يذَُت انضبداث   

  يظز  -**.  كهُت انطب, خبيعت عٍُ شًش

 

ًفبوَت ببصخخذاو بعغ ُيُذ صُىاث عذَذة ، حى حشخُض يعظى األوراو انه

انظبغبث انبضُطت وانُظز إنً اشكبل انخالَب ححج انًدهز. يع حقذو انخشخُض انطبٍ 

نذراصت اندزَئبث ، حى ابخكبر حقُُبث خذَذة يثم قُبس انخذفق انخهىٌ نخحذَذ خزَئبث 

 ء.خبطت ، يىخىدة عهً صطح خالَب انذو انبُؼب

 (CD)  وَشبر إنً هذِ اندزَئبث عهً أَهب يدًىعت يٍ االقزاص انًؼغىؽت او

 عاليبث انخًبَز 

فٍ  46و32,45فٍ هذِ انذراصت َضخطُع حقذَز وقُبس عاليبث انخًبَز رقى 

يزَغ األوراو انهًُفبوَت ببصخخذاو انخذفق انخهىٌ يٍ انخالَب اندذعُت نهذا انًزَغ يٍ 

وبذنك َضخطُع  خالَب اندذعُت يٍ انذو انىرَذٌ نهذا انًزَغخالل عزل وًَى وحُقُت ان

 .  انًضبعذة فٍ حشخُض يزع صزؽبٌ انغذد انهًُفبوَت

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yasmeen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30881397
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 46و32,45انهذف يٍ انعًم: انهذف يٍ دراصخُب هى حقُُى وقُبس عاليبث انخًبَز رقى 

 ًفبوَت.ُانخالَب اندذعُت نًزػً صزؽبٌ انغذد انه  فٍ

 : أخزَج هذِ انذراصت عهً يدًىعخٍُ يٍ انًزػً:الطزٌقة

 يزَغ(. 42انًزػً األطحبء حًبيبً ) المجمىعة األولى: - 

 يزَؼب( يظببٍُ بضزؽبٌ انغذد انهًفبوَت حى 52) المجمىعة الثانٍة: - 

 حشخُظهى وحأكُذهب بىاصطت انخزعت واالخخببراث انزوحُُُت األخزي. 

 :يقضًت إنً َىعٍُ

 نًُفىيب يزػً هىدخكٍُ 37

 يزَغ غُز هىدخكٍُ نًُفىيب 37

حؤخذ خًُع انعُُبث يٍ كم يدًىعت. عُُت بهب يبدة يبَعت نهخدهؾ نهكشف عٍ عاليبث 

انخًبَز بىاصطت انخذفق انخهىٌ. وانعُُت األخزي هٍ عُُت يظهُت إلخزاء االخخببراث 

 انزوحُُُت.

حزا )يضخشفٍ انقبهزة حى اخخُبر خًُع انًزػً واالطحبء يٍ يدًىعت يضخشفُبث كهُىبب

 انخخظظٍ( ، قضى انضزؽبٌ فٍ يضخشفً ديزداط.

 خًُع انعُُبث انًقذيت حى أخذ انخبرَخ انًزػٍ انكبيم نهى ، وانفحض انضزَزٌ انعبو.

بٍُ يزػٍ صزؽبٌ  46و 32,45انُخُدت: ظهىر حببٍَ فٍ َخبئح عاليبث انخًبَُز رقى 

 انغذد انهًُفبوَت 

قزاص انًؼغىؽت)عاليبث انخًبَز( فٍ انخالَب اندذعُت حقُُى عاليبث األ الخالصة:

انهًُفبوَت ًَكٍ أٌ َضبعذ فٍ حشخُض وعالج يزػٍ صزؽبٌ انغذد انهًُفبوَت فٍ 

 انًزاحم انًبكزة.

 

 


