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ABSTRACT

    
The importance of ABO blood group system in blood transfusion 

lies in the frequency of its antibodies and in the possiblity that such 

antibodies will destroy incompatible cells invivo . The ABO system was 

the first to be recognized and remain the most important . 

Kell is one of the important blood group system on human 

erythrocyte. Antibodies to Kell antigen are immune in nature, and are 

cause sever hemolytic reaction if incompatible blood is transfused, also it 

can cause hemolytic disease of new born . 

This study aimed at determining the frequency of ABO , Kell 1 and 

Kell 2 phenotype in Bunni Ammer population.

The study was carried out 100 predetermined random samples from 

Bunni Ammer tribe  and the grand father has one chance to be included in 

the study . Samples were tested for the presence of ABO using slide 

method  and for K 1 and K 2 using ID-Gel Micro typing system which 

contain coated anti-K 1 and anti- K 2 antisera .  

The samples were collected form Kasala town . Result was 

showing that : The frequency of ABO , A  blood group was found to be 

19% , B was 21% , AB was 2% and O was found to be 58% . Kell 1 was 

found to be 1% , while Kell 2 was found to be 99% .

II



الخلصة
  في عملية نقققلABOإن أهمية نظام فصيلة الدم من النوع 

 دم ناتققج مققن أن الجسققام المضققادة المكونققة لهققذا النظققام لهققا

 المكانية علي تكسير الخليا الغير متجانسة داخل الجسم . نظققام

ABO . هو أول نظام تم اكتشافه وما زال هو النظام الهم 

  واحققدة مققن فصققائل الققدمKellتعتبر فصيلة الققدم مققن نققوع 

المهمة التي توجد داخل الكريات الحمراء في دم النسان . 

  مققن النققوع المنققاعيKellالجسققام المضقادة لفصققيلة الققدم 

 وهي تسبب التحلل الدموي الحاد نقل الدم الغير متجانس وكذلك

تسبب مرض التحلل الدموي في حالة الطفال حديثي الولدة . 

 هدفت هذه الدراسة إلي تحديد نسقبة وجقود أنتجينقات هقذه

  في قبيلة البني عامر .Kell 2 و Kell 1 و ABOالفصيلة من النوع 

 تم جمع العينقات مقن مقائة شقخص مقن قبيلقة البنقي عقامر

 بحيققث مثققل الجققد بفرصققة واحققدة فققي الدراسققة . وقققد تققم جمققع

العينققققققققققات مققققققققققن مدينققققققققققة كسققققققققققل وقققققققققققد 

Slide بققق ABOتم اختبققار كققل العينققات ،   method و Kellبطريقققة  

الهلم

)ID-Micro  typing  Systemوهي تحتوي علي الجسام المضققادة ( 

 . Kell 2 و Kell 1لكل من 
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Aوكانت النتيجة علي النحو التققالي   (19%)   ،  (21%)  B  ، 

(58%) O)2 ، و (%AB . kell 1 (1%) ، (99%) Kell 2 . 

IV



Dedication

To the heart of my life, 

my  parents.  To  my 

brothers  and  sisters,  to 

my  teachers  and 

colleagues. I dedicate this 

work. 
 

V



 

List of  Contents

Declaration I
Abstract II
Dedication IV
Acknowledgments V
List of contents VI
List of tables XI
List of Figures XII
List of abbreviations XIII

Chapter  One

Introduction

1.1 ABO blood group system 1
1.2 Kell blood group system 3
1.3 Antigen 4
1.3.1 Antigen in human blood 4
1.3.2 Blood group antigen 4
1.4 Inheritance of blood group 5
1.5 Phenotype and genotype 6
1.6 The ABO system 7
1.6.1 The antigens of ABO system 7
1.6.2Secretors and non secretors 9
1.6.3 The sub group of A 9
1.6.3.1 A1 and A2 subgroup 9
1.6.3.2 Differences between A1 and A2 10
1.6.3.3 Other A sub group 11
1.6.3.4 Sub groups of  B 11
1.6.4  Antibodies  of ABO system 12
1.6.4.1 Anti-A and anti-B 12
1.6.4.2 Anti- A 1 13
1.6.4.3 Anti- H 14
1.6.4.4 Dangerous universal donors 14
1.6.5  ABH antigen 15
1.6.5.1  Development of A,B and  H antigen 15

VI



1.6.6  The genes 17
1.6.7  Function of protein 18
1.6.8  Tissue distribution 18
1.6.9 Disease association 19
1.7  The Kell blood group 20
1.7.1 Historical aspects 20
1.7.2  Genomics 21
1.7.3  Alleles 22
1.7.4  Kell and Cellano 22
1.7.5  Other Kell antigen 23
1.7.6  Nomenclatures 24
1.7.7  The antigens of the Kell system 26
1.7.7.1 Antigens  K (K1) and k (K2) 27
1.7.7.2  Antigens Kpa ( K3), Kpb (K4) and Kpc(K21) 27
1.7.7.3  Antigen Jsa (K6) and Jsb(K7) 28
1.7.7.4   Other antigens of Kell system 28
1.7.7.5   Antigen  UIa (K10) 29
1.7.7.6  Antigen K 11 (cote) 29
1.7.7.7  Antigen  K 12 (Bockman) 29
1.7.7.8  Antigen  K 13 (Sgro) 29
1.7.7.9  Antigen  K 14 (Sontini) 30
1.7.7.10 Antigen  K 15 (Kx) 30
1.7.8  Other notes on the Kell antigens 32
1.7.9  Kell antigens on cell other than red cell 32
1.7.10 The genetic of Kell system 33
1.7.11  Depressed Kell antigens 36
1.7.11.1 The K0 phenotype 36
1.7.11.2 The McLeod phenotype 37
1.7.11.2.1 Genetic of McLeod phenotype 38
1.7.11.3  Gerbich negative ( Gerbich phenotype) 38
1.7.12  Hemolytic anemia 39
1.7.13  Kmod RBCs phenotype 39
1.7.14  RAZ and Kell  (25) VLAV antigen 40
1.7.15  The antibodies of kell system 40
1.7.16  Clinical significances 42
1.8  Objectives 45
1.8.1 General objective 45
1.8.2 Specific objective 45

CHAPTER TWO

Literature Review

VII



2.1 Frequencies of ABO in other population 46
2.2 Frequency and distribution of Kell blood group in 

other population

47

CHAPTER  THREE

Material and methodology

  3.1 Study population 53
  3.2 Collection of specimens 53
  3.3 Study area 53
  3.4 Method 54
3.4.1 Antisera  impregnated 54
3.4.2 Controls 54
3.4.3 Test procedure 54
3.4.4 Interpretation of the result 55
3.4.5 Remarks 55
3.5  ABO grouping 57
3.5.1 Slide method 57
3.5.2 Procedure 57
3.5.3 Interpretation 57
3.5.4 Controls 58
3.6 Data analysis 58
3.7 Ethical consideration 58

CHAPTER  FOUR

Results

 4.1 ABO result 59
 4.2 Kell  result 59

CHAPTER  FIVE

Discussion

VIII



5.1 ABO blood group system 65
5.2 Kell blood group system 66

CHAPTER  SIX

Conclusion and Recommendation

6.1 Conclusion 67
6.2 Recommendation 67
References

IX



List of Tables

TABLE 1   ABO phenotype and possible genotype 8
TABLE 1.1Number of ABO antigen sites 16
TABLE 1.2 Association of ABO and diseases 19
TABLE 1.3 Antigens of Kell blood group system (Nomenclature 

and frequency)
25

TABLE 1.4 Phenotype frequencies in Kell system 26
TABLE 2.1 Frequencies of ABO in other population 46
TABLE 2.2  The incidence of K and k antigen in English people 48
TABLE 2.3 Frequencies phenotype of Kell blood group system 

among donors of Caucasians and Negroes in Brazilian 
49

TABLE 2.4 Percent positivity and gene frequency of Kell genotype 

in Pakistan population     
50

TABLE 2.5 Kell phenotype Vs ABO blood group system in 

Pakistani population 
51

TABLE 2.6 Comparative positivity analysis of Kell-1 51
TABLE 2.7  Comparative positivity analysis of Kell-2  in Pakistan 

and English population 
52

TABLE 4.1 ABO phenotype frequency in Bunni Ammer group 60
TABLE 4.2  The frequency of anti-A  positive reaction(A antigen) 61
TABLE 4.3  The frequency of anti-B positive reaction (B antigen) 61
TABLE 4.4 The frequency of anti-K1 positive reaction (K1 antigen) 62
TABLE 4.5  The frequency of anti-K2 positive reaction (K2 

antigen) 
63

X



List of figure

Figure 1 : A subgroup Antigens 10
Figure 1-1: Average Titer of Anti A and Anti B Agglutinines 13
Figure 1-2: The Structure of ABH Antigen 16

XI



List of  Abbreviation

Abbreviation           Meaning 

HDN                        Hemolytic disease of newborn 

KD                           Kilo Dalton

K 1                           Kell  1

Rh                            Rhesus

USA                         United state of America

EDTA                      Ethyle diamine tetra acetic acid 

SPSS                       Statistical package for Social Science 

mRNA                     Messenger Ribo nucleic Acid 

UK                           United Kingdom 

IgM                          Immunoglobulin M

Fuc                           Fucose 

Gal                           Galactose

DNA                        Deoxy ribo nucleic Acid 

cDNA             Cytoplasmic Deoxyribonucleic Acid

PCR                         Polymerase chain reaction

K0                            Kell null 

RBCs                       Red blood cells

LISS                        Low ionic strength solution

IAT                          Indirect antiglobulin test 

ID                            Immunodiffusion

XII


