Dedication

To the soul of my mother.............

To my dear father, brothers and
SIStersS.......uun.ns

To my beloved wife ..........................

To my kind colleagues and friends

I dedicated this work.



Acknowledgement

| would like to express my sincere
thanks to my supervisor D.Munsoor
Mohammed Munsoor for his efforts
supervision and guidance during the
course of this project. He is unlimited
help and valuable comments and
suggestions are highly appreciated.

My grateful thanks also extend to
D.Amar Obubaker for his constant care,
valuable advice and assistant.



Abstract

This is descriptive study, aimed at determining the frequency of Rh
antigens (C, D, c, E, and e) and kell1lamong sickle cell patients .

The study was conducted during approximately four months (from
February 2010 to july2010), an informed consent was obtained from all
patients a total of forty venous blood samples were collected from sickle
cell patients in a 2.5 ml EDTA containers .All samples were tested for Rh
D antigen using the slide agglutination techniques, and the same samples
tested for Rh C, ¢, E, e, and kell1 antigens by immunodifusion gel
technique. The antigens were determined.

The results obtained showed that, the c antigen was most common
frequency (100%), followed by D antigen occurred (90%), e antigen
was(82.5%), and the least common in Rhesus system were antigen C
(67.5%), and E (80%).

The kelll antigen was the least frequent and constitute (10%).



Jaooobot bobooo

23) 0 daaa chan @ 8 Jaadl l,,.a,,_’a‘Ul 2o 0 (53 t_IJ)AT 88009 B_UA,}J 6390
calaisUl (D, C, ¢, Ee) 5yaat) cnand sl jall Layl . sasd) Lol (s je (58
sl oo s kelll  col Joe (588 00) L) Ul 8land]] LaplU) (o po (58

s s
‘..@_Loua_uugqﬂ uala_wU’u.eossb,J' uh',j}g_m 0_1_1}’ o_wbdj'é_ﬂ).u_».nlds.]
Loy 53 e coayl oo cnlivad] grant 03 ) calaaly cpielal 5 a8 g ol

‘.Jl.\a{;_do_ul.aoal.cd.]_c.dw LJAZSOM(EDTA) _,[,.llz,\' P 5'.4
u..;.uUl oé).uJ(D) 83 ) jay hanad cal il el 0;3}.»&”033)\4 ha_a_wl_'
ub..;.uUl JJAA_LI( omlﬁuﬂ o_z_al,o) JA (S0t (C G, E e) u,.;_uUb kelll

el 25 8 ol sl jall il cjgely Loy - (100%) Lego 2 5SUT (52
UBlID (%90) o5e bl cul % 4 (82.5%) s 29 E(%80) ,C

(%67. S)U,A_uU, d_,.m}” L)) 8 ’aa).’ Js |L5.<b Kelll 3.y ,JJ) Js i] 49
10%)(.



LIST OF ABBREVIATION

Item Abbreviation

Rhesus. Rh

Sickle cell disease. SCD

Hemoglobin. Hb

Kell. K

Delayed hemolytic transfusion reaction. DHTR
Hemolytic disease of the new born HDN
Hemolytic transfusion reaction HTR

Red blood cells RBCs

Antibodies Abs




LIST OF TABLES

Pag Subject Table
e No
No.
19 | Comparison of nomenclature of antigen of Rh system Table 1.1
20 | The distribution of Rh phenotype. Table 1.2
20 | The frequency of Rh antigen in some Sudanese tribe. Table 1.3
25 | The racial distribution of kell phenotype Table 1.4
25 | The comparative positivity analysis of kell2 Table 1.5
26 | The comparative positivity analysis of kelll Table 1.6
26 | The antigen of kell blood group and nomenclature. Table 1.7
38 | Frequency and percentage of Rh C among study population. Table 3.1
39 | Frequency and percentage of Rh c among study population. Table 3.2
40 | Frequency and percentage of Rh E among study population. Table 3.3
41 | Frequency and percentage of Rh e among study population. Table 3.4
42 | Frequency and percentage of Rh D among study population. Table 3.5
43 | Frequency and percentage of kelll among study population. Table 3.6
38 | The count of patients Table 3.7




LIST OF FIGURE

Page Subject Figure No

No.

38 Frequency and percentage of Rh C among study Figure3-1
population

39 Frequency and percentage of Rh ¢ among study Figure 3-2
population.

40 Frequency and percentage of Rh E among study Figure3-3
population

41 Frequency and percentage of Rh e among study Figure 3-4
population.

42 Frequency and percentage of Rh D among study Figure 3-5
population.

43 Frequency and percentage of kelll among study Figure 3.6

population.




Pag

No.

Subject




I Dedication
I1 Acknowledgement
111 Abstract English
|AY Abstract Arabic
\% List of abbreviation
VI List of tables
VII List of figure
VIII List of Content

Chapter one

1.Introduction and literature review

1.1.Genetic regulation:

.2.Pathogenesis of sickle cell diseasel

1.3. Clinical manifestation

.3.1Crises 1

.3.2.Pain episodes1

.3.3.Infections

.3.4.Eye diseasel

1.3.5. Neurological complications

1.3.6.Pulmonary complications

1.3.7.Renal abnormalities

.4.Homozygous sickle cell disease: 1

.5.Sickle cell traitl

.6.0ther sickling disorders:1

.7. Diagnosis of sickle cell disease: 1

1.7.1. Tests for Hb S

1.7.1.1. Sickling in Whole Blood

1.7.1.2. Reagents

1.7.1.3. Method

1.7.2. Hb S Solubility Test

1.7.2.1. Principle

1.7.2.2. Reagents

1.7.2.3. Method

OO0 |00 ININININ (N[~ |lUR]|AR[(WIWIN|F(—

1.7.2.4. Interpretation and Comments

10 1.7.3.Cellulose Acetate Electrophoresis at Alkaline pH

10 1.7.3.1.Principle
10 1.7.3.2. Equipment
11 1.7.3.3.Reagents
11 1.7.3.4.Method
12 1.7.4. Neonatal Screening
13 1.8. Management of the sickle cell patient

1.8.1. Painful sickle crises




15 1.8.2. Transfusion therapy
17 1.8.3. Hydroxyurea
18 11.9.1 Nomenclature and genetic theories of Rhesus

blood group system

18 1.9.1.1. The Fisher- Race theory
19 1.9.1.3 The Rosen field nomenclature
20 | 1.9.2. The distribution and previous studies of RH blood group antigen.

20 1.9.3. The frequency of Rh antigens in some Sudanese tribes
20 1.9.4. The Rhesus antigen and encoding gene
22 1.9.5. RHNULL syndrome
22 1.9.6. The Rhesus antibody
23 1.9.17. Clinical significant of Rh system
23 1.10. The genetic of Kell blood group system
24 1.10.1. The antigen of Kell blood group system
25 1.10.1.1 Racial distribution of kell type
27 1.10.1.2 KEL1 and KEL2 (K and k) antigens
27 |1.10.1.3 KEL3 and KEL4 (Kpa and Kpb)

27

1.10.1.4 KEL 21 (KPC)

28

1.10.1.5 KEL6 and KEL7 (JSa and JSb)

28 |1.10.1.6 Common Kell phenotype

28 | 1.10.1.7 Null phenotype

28 |1.10.1.8 MclL.eod syndrome

29 | 1.10.2. The antibody of Kell blood group system

29

1.10.3. The clinical significant of Kell blood group system

29

1.10.3.1 Transfusion reaction

29

1.10.3.2. Hemolytic disease of new born

Chapter Two

33 | 2. MATERIAL AND METHODS
33 | 2.1. Study area
33 | 2.2. Study design

33

2.3. Study population

33 | 2.3.1. Inclusion criteria
33 | 2.3.2. Exclusion criteria
33 | 2.4. Ethical consideration
33 | 2.5. Data collection

33

2.6. Data processing

33 | 2.7. Data presentation
34 | 2.8. Study period

34 |2.9. Sampling

34 | 2.10. Techniques used

34

2.10.1. RhD grouping method

10




34 | 2.10.1.1. Principle of RhD slide grouping method
34 ]2.10.1.2. Reagents
34 |2.10.1.3. Test procedures

34

2.10.1.4. Interpretation of results

35 |2.10.2. Rh C, ¢, E, e and Kelll grouping method

35 |2.10.2.1. General principle of Gel Immune Diffusion technique
35 |2.10.2.2. Reagents

35 |2.10.2.3. Equipments

36

2.10.2.4. Preparation of blood sample

36 | 2.10.2.5 Test procedure
2.10.2.6. Interpretation of the result
Chapter Three
37 3. RESULT
Chapter Four
46 4. DISCUSSION
Chapter Five

5. Conclusion & Recommendations

49 5.1 Conclusion
50 5.2 Recommendations
References

Appendixes
52 Appendix: 1 Questionnaire

11




