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Abstract

This was descriptive, prospective and analytical study that was aimed to
determine the frequencies of Kell (KEL1 and KEL2) antigens and phenotypes
also to determine the ABO blood group antigens and Rh (D) factor. The study
was conducted in Al-Shukria tribe during the period of three months (April to
June 2007) following informed consent, a total of 100 venous blood samples
were collected in 2.5 ml of blood EDTA containers from unrelated individual.
The red cells were tested for Kell (KEL1 and KELZ2) antigens by using ID-Gel
micro typing system, for ABO blood group system and Rh (D) factor using slide
method and D" method for negative results the results were analyzed using SPSS
computer program and the similarities between study tribe and other Sudanese
tribes and with other countries were calculated by Jacard's coefficient
similarities.

The results were showed that the O phenotype was common with the
frequency (58%), followed by the A blood group with intermediate frequency
(24%) and B blood group with frequency of (14%) and the least common was
found to be AB blood group (4%). The Rhesus (D) was found to be most
common (96%).

In Kell blood group system the KEL2 was the commonest antigen (100%),
while the KEL1 antigen was least common with the frequency (2%) among the
study group. The phenotype (K-k+) was the commonest frequent (98%), while
the phenotype (K+k+) was least common frequent (2%) and the phenotype
(K+k-) was not found among the study group.

The result were compared with the results of other Sudanese tribes in the
same system and were found that there similarity in some ABO blood group and

Rh (D) factor with the Al-Danagla, Al-Shagia and there were differences with
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the Al-Miseria, Al-Hadandawa and Al-Nuba. While in the Kell blood system
found that there similarity with the Al-Arrakein tribe.

When results were compared with other populations, revealed that the
frequency of ABO was found to be close to people from African region such as
Nigerian and Kenyan populations also similar to Punjab (Pakistan), and far from
Indian and British populations.

The frequency of Rhesus D was found to be close to Nigerian population and
Black Americans, and far from Kenyan, British and White Americans
population.

We conclude that the similarities between Sudanese tribes resulting from
intermarriage between them, while the differences between the tribes that

leaving in different geographical area.

VI



Ag:
AHG:

AIHA:
EDTA:

HDN:
HTR:
ID:
IgG:
IgM:
ISBT:

List of abbreviations

Antigen.

Antihuman globulin.

Autoimmune hemolytic anemia.
Ethylene Diamine Tetra Acetic acid.
Haemolytic Disease of the Newborn.
Haemolytic Transfusion Reaction.
Immunodiffusion.

Immunoglobulin G.
Immunoglobulin M.

International Society of Blood Transfusion.
Kilo Dalton.

Red blood cells.

Rhesus blood group system.
Statistical Package for Social Sciences.
United Kingdom.

United States of America

chronic granulomatous disease.
Creatine Phosphokinase.

2 Mercapto ethanol.

Kabba

Lambda

Meo

Gama

VI



Contents

No. SUBJECT PAGE
Dedication I
Acknowledgement I1
Abstract (Arabic) 111
Abstract (English) IV
List of abbreviations VI
Contents VII
List of tables XII
List of figures XIV

Chapter I

Introduction and literature review
1.0 Introduction and literature review 1
1.1 General introduction 1
1.2 Blood group antigens 3
1.3 Clinical importance of blood group system 4
1.4 General introduction to ABO blood group system 4
1.4.1 Inheritance of the ABO system 5
1.4.2 Classification of the ABO system 5
1.4.3 | The role of the gene H in the expression of A and B genes 6
1.4.4 The importance of ABO blood group system 7
1.4.5 | Antigens of the ABO blood group system 7
1.4.5.1 | The sub-groups of A 8
1.4.5.2 | The H antigen 8
1.4.5.3 | Development of the A, B and H antigens 9
1.4.5.4 | The distribution of the A and B antigens 9
1.4.5.5 | Bombay blood group (O" 10
1.4.5.5.1 | The Para Bombay phenotype 10
1.4.5.6 | Secretors and non-secretors 10
1.4.6 | Antibodies of the ABO system 11
1.4.6.1 | Anti-A and anti-B 11
1.4.6.2 | Anti— A, 12
1.4.6.3 | Anti-H 13
1.5 General introduction to Rh blood group system 14
1.5.1 Nomenclatures and genetic theories 15
1.5.1.1 | Fisher-Race theory 16
1.5.1.2 | Wiener theory 16
1.5.1.3 | Rosenfield numerical nomenclature 16

IX




1.5.1.4 | Tippett's theory 17
1.5.2 Significance of Rhesus blood group system 18
1.5.3 | The antigens of Rhesus blood group system 18
1.5.4 | Distribution and Development in the body 19
1.5.5 | Weak D or D" 19
1.5.6 | The clinical significances of D" 20
1.5.7 Antibodies of Rhesus blood group system 20
1.5.8 Ethnicity of Sudan 21

1.6 General introduction to Kell blood group system 23
1.6.1 Incidence of Kell 23
1.6.2 Nomenclature 23
1.6.3 Clinical significance of Kell antibodies 24
1.6.4 | The Genetics of the Kell blood group system 25
1.6.5 | Antigens of the Kell blood group system 26

1.6.5.1 | KEL1 and KEL2 (K and k) antigens 26

1.6.5.2 | KEL 3 and KEL 4 (KP? and KP") 27

1.6.5.3 | KEI 6 and KEI 7 (Js*and Js") 27

1.6.5.4 | KEL21 (KP") 27

1.6.5.5 | KEI 10(UI*) 28
1.6.6 Depressed Kell phenotypes 28

1.6.6.1 | Phenotype K. The Kell —null 28

1.6.6.2 | McLeod phenotype 28
1.6.7 | Kell Haplotype 29
1.6.8 Biochemistry of Kell blood group 29

1.6.8.1 | Biochemistry of K, and McLeod red blood cells 29
1.6.9 | Antibodies of the Kell blood group system 29

1.7 Objectives 32
1.7.1 General objective 32
1.7.2 Specific objectives 32

1.8 Justification (rationale) 33

Chapter 11
Materials and Methods

2.0 Materials and Methods 34

2.1 Study design 34

2.2 Study Population 34
2.2.1 Inclusion criteria 34

2.3 Study area 34

2.4 Ethical consideration 34

2.5 Sampling 34

2.6 Methods 35
2.6.1 ABO and Rhesus D grouping method 35

2.6.1.1 | Principle 35

2.6.1.2 | Reagents 35




2.6.1.3 | Test procedures 35
2.6.1.4 | Interpretation of results 35
2.6.2 D" method 36
2.6.2.1 | Principle 36
2.6.2.2 | Reagents 36
2.6.2.3 | Procedures 36
2.6.2.4 | Interpretation of results 36
2.6.3 Kell 1 and Kell 2 grouping method 36
2.6.3.1 | General principle 36
2.6.3.2 | Reagents 37
2.6.3.3 | Equipments 37
2.6.3.4 | Preparation of blood sample 37
2.6.3.5 | Test procedures 37
2.6.3.6 | Interpretation of the results 38
2.7 Data processing 38
2.8 Data presentation 38
Chapter 3
Results
3.0 Results 39
Chapter 4
Discussion
4.1 Discussion 50
4.2 Conclusion 52
4.3 Recommendations 53
Chapter 5
References
5.0 | References 54
Appendices
| Results 58
11 Consent form 59
111 Questionnaire 60
1\ Requirements of Gel Immune Diffusion Technique 61
List of tables
No. SUBJECT PAGE
1.1 | The blood group systems (Numerical nomenclature) 3
1.2 | The ABO Phenotypes and their corresponding possible genotypes 5

XI




1.3 | Classification of the ABO blood groups 6

4 Numbers of A and B antigen sites on red cells of various A and B 9
' groups

1.5 | Some properties of immune and naturally occurring anti-A and anti-B 12

1.6 | Some characteristics of IgG and IgM antibodies 13

1.7 | The Percentages of ABO groups in Sudanese tribes 14

1.8 | The Percentages of ABO groups in different populations 14

L9 Correlation between Fisher-Race with Wiener Rh systems 6
' Nomenclatures

1.10 | Comparison of nomenclatures of main antigens of the Rh system 17

11 Tippet's Genetic Model Applied to the Eight Common Rh Gene 8
' Complexes

1.12 | The number of D antigen sites on red cells of different phenotypes 19

1.13 | The Percentages of Rh (D) in different populations 22

1.14 | The Percentages of Rh (D) in Sudanese ethnic groups 22

1.15 | Antigens of the Kell blood group system: Nomenclature 24

16 Allelic frequencies of KEL1(K) and KEL2(k) antigens in different ”
. populations

1.17 | Frequencies of KEL.1 and KEL?2 antigen in Al Arrakein Sudanese tribe 26

1.18 | Frequencies of KEL 1 and KEL?2 genotype in Pakistan 30

1.19 | Frequencies of KEL1 and KEL2 phenotypes in different populations 31

- Frequencies and percentage of ABO blood group system in Al-Shukria 40
' ethnic group

- Frequencies and percentage of Rh D antigen in Al-Shukria ethnic M
' group

23 Frequency and percentage of KEL2(k) antigen in Al- Shukria ethnic 0
' group

34 Frequency and percentage of KEL1 (K) antigen in Al-Shukria ethnic 23
' group

- Frequency and percentage of Kell Phenotypes in Al-Shukria ethnic "
' group

26 Frequency and percentage of Kell genotypes in Al-Shukria ethnic "
' group.

3.7 | Comparison of KEL1 and ABO blood groups 46

3.8 | Comparison of KEL2 and ABO blood groups 47

3.9 | Comparison of KEL1 and Rh (D) factor 48

3.10 | Comparison of KEL2 and Rh (D) factor 49

XII




List of figures

No. SUBJECT PAGE
1.1 | The genetic pathway leading to ABH gene expression on the red cell 7
1.2 | SudanesePopulation Linguistics Groups 21
3.1 | Percentage of ABO blood group system in Al-Shukria ethnic group 40
3.2 | Percentage of Rh D antigen in Al-Shukria ethnic group 41
3.3 | Percentage of KEL2(k) antigen in Al-Shukria ethnic group 42
3.4 | Percentage of KEL1 (K) antigen in Al-Shukria ethnic group 43
3.5 | Percentage of Kell Phenotypes in Al-Shukria ethnic group 44
3.6 | Percentage of Kell genotypes in Al-Shukria ethnic group 45
3.7 | Comparison of KEL.1 and ABO blood groups 46
3.8 | Comparison of KEL2 and ABO blood groups 47
3.9 | Comparison of KEL1 and Rh (D) factor 48
3.10 | Comparison of KEL2 and Rh (D) factor 49

XII




	List of abbreviations
	Contents
	List of tables
	List of figures


