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Abstract

This descriptive study was conducted in Sudan to determine the
presence of kell-1, kell-2 and ABO antigens and phenotypes frequencies
among Albataheen ethnic group.

The study was carried out on 100 blood samples from apparently
healthy volunteers according certain critrtia and interview using a
questionnaire form. Each sample was tested using conventional antisera for
ABO typing and ID Gel technology for kell detection SPSS computer
program was used for data analysis results obtained showed the following

frequencies of ABO and kell phenotype.

Blood Group %
Blood group O 45
Blood group A 31
Blood group B 14

Blood group AB 10
Kell-2 Antigua 99
Kell-1 Antigua 9

Both kell-1 and kell-2 demonstrated their highest positivity O blood
(77%) and least in the AB blood group (0.0%).

-IV-



Contents

Chapter One
1-Introduction 1-3

Chapter Two
2- literature review 4-47
2-1 Basic Science 4
2-1-1 Biosynthesis of blood group 4
2-1-2 Polymorphism in blood group 4
2-1-3 Population Genetics 5
2-1-4 Equilibrium frequency of genes in population 5
2-1-5 Genotype frequencies 6
2-1-6 Gene frequencies 6
2-1-7 Probability 6
2-2 Basic Science review 7
2-2-1 The immune response 7
2-2-2 The cellular aspects of immune response 8-9
2-3 Blood group antibodies 9
2-3-1 Naturally occurring and immune antibodies 9
2-3-2 Cold and warm antibodies 9-10
2-3-31gM and IgG 10
2-3-4 clinical significance of red all antibodies 10
2-4 Complications of blood transfusion 11-13
2-4-1 Immunological complication 11
2-4-2 Haemolytic transfusion reaction 11
2-4-3 Immediate Haemolytic transfusion reaction 11
2-4-4 Delayed Haemolytic transfusion reaction 13
2-5 Haemolytic disease of the new born 14
2-6 ABO system 15-33
2-6-1 ABO serology and biosynthesis 15
2-6-2 ABO molecular Genetics 18
2-6-3 H antigen and H-deficiency phenotype 19-20
2-6-4 Rare ABO Valiant 22
2-6-5 other ABO phenotypes 22
2-6-5-1 The deficient secretor (Oh) 22
2-6-5-2 The Oh phenotype 23
2-6-6 Antibodies of the ABO system 23
2-6-7 Genetics and inheritance 23
2-7 Kell blood group system 34
2-7-1 Kell Antigen 34
2-7-2 Kell Antibodies 35
2-7-3 Nomenclature of kell 36
2-7-4 inheritance 36-37



2-8 Definitions

Chapter Three
3-1 Objectives of the study
3-2 Rationale
3-3 Hypothesis

Chapter Four
4- Methodology
4-1 Study design
4-1-1 study population
4-1-2 study area
4-1-3 Sample
4-1-4 Blood collection
4-1-5 Principle of ABO grouping
4-1-6 Materials and reagents
4-1-7 Procedure
4-1-8 Results interpretation
4-2 Reagent and Material of ID
4-2-1 Preparation of blood sample
4-2-2 Procedure
4-2-3 Gel technology principle
4-2-4 interpretation of Gel result

Chapter five
5- Results

Chapter Six
6- Discussion
6-1 Recommendation
Conclusion

Chapter Seven

References

-VI-

42

48
49
50

51-45
51
51
51
51
51
52
52
52
53
53
53
53
54
54
66
55-58

59-60
61
62

63-67



List of Figures

Fig. No (1) precursor to ABO antigens
Fig. No (2) comparison of ABO Gene frequency for four

different ethnic population
Fig. No (3) The ABO phenotypes frequencies in Britain in

1948
Fig. No (4) Frequency of ABO phenotype among Albataheen

population
Fig. No (5) kell phenotype vs ABO blood group in
Albataheen population

Fig. No (6) The frequency of Kell phenotype in Albataheen

population

-VII-

21
33

33

56

57

58



List of Tables

Table No (1) ABO Blood group system
Table No (2) phenotypes and possible Genotype in the ABO

blood group system
Table No (3) ABO phenotype of different racial / ethnic

groups

Table No (4) Nomenclatures of Kell Blood group System
Table No (5) Antigens of the kell blood group system

Table No (6) positively analysis of kell-2 in the Pakistani and

the English populations
Table No (7) Comparative Positivity analysis of Kell-2 in

different racial/ ethnic groups
Table No (8) Kell phenotype vs ABO blood Group system in
Pakistani population

Table No (9) Distribution of ABO over all the world

Table No (10) Frequency of ABO blood group in Albataheen
population

Table No (11) kell phenotype vs ABO blood group system in

Albataheen population

Table No (12) The frequency of Kell phenotype in
Albataheen population

-VIII-

17
24

29

38
39
40

40

41

41

56

57

58



List of Maps

Map No (1) Distribution of the A type blood alleles in native 30

populations of the world
Map No (2) Distribution of the B type blood alleles in native 31

populations of the world
Map No (3) Distribution of the O type blood alleles in native 32

populations of the world

-IX-



