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Abstract

The present study was carried out using blood samples collected
from malaria endemic area in Sinnar state, this area is characterized by
seasonal but stable malaria transmission. In this study 100 blood samples
were collected from malaria patients who reported to the health clinic, to
compare the detection of P.falciparum using blood film, ICT and PCR
methods, furthermore the parasitaemia were determined in all collected
samples.

Using microscopic blood examination method P.falciparum
infection was detected in on 100 blood samples then parasitaemia were
counted, the gender ratio of the participants was 57 females : 43 males.
Children (6 — 14 years) were the most affected age group (54 %) in both
sex (26 % girls & 28 % boys) with average parasitaemia 6872 + 11225
parasite/pL, children less than 5 years (21%) had the highest parasitaemia
(average parasitaemia 18967 + 31060 parasite/pL). Lower parasite rate
(3%) were found in females of age group (41-60 years) (average
parasitaemia 1319 + 913 parasite/uL.). No infection was appeared in
males of age groups of (41 — 60 years) and ( > 60 years).

Using P.C.R technique the presence of DNA of P.falciparum was
detected in all collected samples. The immunological technique (ICT)
was applied to detect P.falciparum by detection of Histidine Rich Protein
— 2 (HRP-2) using I.C.T which prepared with Anti-HRP-2 antibodies, the
results showed the presence of P.falciparum antigen in all samples.

The data presented here, has provided a strong evidence to support
the reliability of these methods in diagnosis of parasite in malaria patient.

The blood smear, polymerase chain reaction and
immunochromatography test had similar sensitivity in diagnosis of

P.falciparum malaria.

I1I



Lo NAl

LMo Blabio (o Lgaan ad clisadl (o de gans o dualjull 338 cujal
Ko Jaras dllail) 008 Jralli Cua dual jall 8 s jliw daY gs daboy) dailyg
ad dase 100 jLuiaf ad dulyull 038 &, LWl Judls JEBY cull i< cawige
AL daaall el gl 5y 85 Cusa ailgdis oy (3 Al (abaas Golady
paadll &yl aladivls aalaill o) guaill £ g3 L) s wgag (o wSTII (15
9 (PCR) Guyadimiaylai je 9 (ICT) colall HLuAY! g dygaall dacuall (5 gl
Bua e due JS S Jadlall AU 49,20 a3 (0

Gl s (o) oy guniil) silall sgag 56 RS (5 pall panidll aasiu]
e el Juss g luadl S dula) aalidl o gldl ,due JS (3 @iSlS & yas
aa (& 14-6) JULYI o wlibudl cud g, esall 43 1 &L 57 cils (s L
GSUS Lo giay (3Y of %28 § il %26) (% 54) Crwisad! Us S g y3 AsY
lolas 088 (%21) &g (uad oo J8T J¥I Lof  11225parasite/pL+6872
) d8lis J87 Lof, parasite/ pL of blood 31060+18967 d3lis tawu gias d8lis ef
parasite/ 31060+1319 3l lawsgias daw 60-41 na Lo sl S culss (%3
60 9 & 60 - 41 (o Lo Jla il Ge gane S dulo) S edia| Laapl of blood

5,9aill) Jadlall ¢ g3 ugag (po wsU Al Lualidill o palall Joldi alustivly
Jadlall e s el LAY alilae b aay ey jal, clall IS 3 (dalanl
Solal) alua ¥l asl) ICT jlga alasiicals 2 aadicagll &8 (gl agags cld
Jeldi g s pall paadll e Js (8 ol jLuay) oda Ealil adsliad, o3el (nig ol
oy ealudill o yalull

S Gokadl 0aa dallad as§i aagd JiYo Slla o daelyull 0da alily s gl
02 AL clall janill ol Judkall e A<l

IV



LIST OF CONTENTS

Dedication I
Acknowledgments II
English Abstract III
Arabic Abstract v
List of Contents A%
List of Tables IX
List of Figures X
List of Abbreviations XI
CHABTER ONE: Introduction and Literature Review

1.1 Historical Background 3
1.2 Classification 4
1.3 Epidemiology 5
1.3.1 Distribution 5
1.3.2 Types of Malaria Transmission 6
1.3.2.1 Endemic 6
1.3.2.2 Epidemic 6
1.3.2.3 Imported 8
1.3.2.4 Accidental 8
1.3.3 Patterns of Clinical Disease 8
1.4 Biology and Life cycle 10
1.4.1 Introduction 10
1.4.2 Life Cycle of plasmodium 10
1.4.2.1 Liver schizogony 10
1.4.2.2 Erythrocytic schizogony 11
1.4.2.3 Gametogony cycle 13
1.4.3 Parasite Morphology 16
1.4.3.1 Merozoite 16
1.4.3.2 Hyponzoite 17
1.4.3.3 Trophozoite 17
1.4.3.3.1 Immature trophozoite (Ring Stage) 17
1.4.3.2 Mature trophozoite (Late stage) 17
1.4.3.4 Schizonts 18
1.4.3.5 Gametocytes 18
1.4.3.5.1 Female Gametocyte (Macrogametocyte) 18
1.4.3.5.2 Male Gametocyte (Microgametocyte) 18
1.4.4 Vector Biology (Mosquito) 19
1.4.4.1 Classification of mosquitoes 19
1.5 Clinical feature 20
1.5.2 Complications of Malaria Infection 22

\Y%



1.5.2.1
1.5.2.2
1.5.2.3
1.5.2.4
1.5.2.5
1.5.2.6
1.5.2.7
1.5.2.8
1.5.2.9
1.5.2.10
1.6

1.7
1.7.1
1.7.2

1.7.3

1.8
1.8.2
1.9
1.9.1
1.9.2
1.9.3
1.9.4
1.9.5
1.9.6
1.10
1.10.1
1.10.2

2.1

2.1.1
2.1.2
2.1.3
2.2

221
2.2.2
2.2.3
224
2.2.5
2.2.6

Cerebral Malaria

Anemia

Renal Disease

Black water fever

Dysenteric Malaria

Algid Malaria

Pulmonary Edema

Hyper parasitaemia

Tropical Splenomegaly Syndrome
Hypoglycemia

Pathogenesis

Immunity in Malaria

Non — specific Immunity (Innate)
Specific Acquired Immunity

Mechanism of Immune Evasion — Antigenic

Diversity and Antigenic Variation
Molecular biology of Malaria
Genetic Diversity

Methods of laboratory diagnosis
Microscopic diagnosis
Fluorochromes staining technique
Immune Chromatography rapid test
Molecular diagnosis

Serological tests

Other techniques

Treatment and Control

Treatment

Prevention and control

Objective

CHAPTER TOW: Material and Methods

Materials and Reagents
Instruments and Equipment
Disposables

Solutions and reagents
Methods

Study area

Study population

Study duration

Sample collections

Sample Processing

Blood films examination& Parasite Count

VI

22
22
22
22
23
23
23
23
23
24
24
25
25
26

27

28
29
29
29
32
32
32
33
33
33
33
34
37

38
38
38
39
39
39
39
40
40
41
41



2.2.7 Immune chromatography test (ICT) 42

2.2.8 Molecular diagnosis 42
2.2.8.1 DNA extraction 42
2.2.8.2 DNA amplification (sequencing) 42
2.2.8.2.1 Outer amplification (genus detection) 43
2.2.8.2.2 Inner amplification (species Detection) 44
2.2.8.2.3 DNA amplification program 44
2.2.8.3 DNA Gel Electrophoresis 44
2.2.9.3.1 Preparation of the Agarose Gel 44
2.2.9.3.2 Electrophoresis condition 45
2.2.9 Data analysis 45
CHAPTER THREE:
Results 46
CHAPTER FOUR:
Discussion 52
CHAPTER FIVE: Conclusion and Recommendations

Conclusion 55
Recommendations 56

References 57

Appendix 60

VII



Table (1-1)
Table (1-2)
Table (1-3)
Table (2-1)

Table (3-1)
Table (3-2)
Table (3-3)
Table (3-4)
Table (3-5)

List of tables

Classification of endemicity

Stable versus Unstable Malaria

Clinical comparison of types of Malaria

Sequences of oligonucleotide primers used in detection

of P.falciparum

The frequencies of cases among gender

Mean of parasitaemia with in age groups

The frequencies of cases among age groups & gender
Correlations between age & parasitaemia

PCR and ICT versus Age cross tabulation

VIII

P7
P9
P21

P 43
P 47
P 47
P 47
P 48
P 48



Figure ( 1-1)
Figure (3-1)
Figure (3-2)
Figure (3-3)
Figure (3-4)
Figure (3-5)
Figure (3-6)
Figure (3-7)

List of Figures

Diagram of the life cycle of human Malaria
Correlations between age & parasitaemia

The frequencies of cases among gender

The frequencies of cases among age groups& gender
Correlations between age & mean parasitaemia
Correlations between age, gender & parasitaemia

The frequencies of cases among age groups

Gel electrophotoretogram showing P.falciparum DNA

IX

P15
P 49
P 49
P 50
P 50
P51
P51
P51



List of Abbreviations

WHO
MSP-1
MT
EBA
AMA-1
MEF
DIC
G.6.P.D
MHC
TNF
TH1
TH?2
CQ
AQ
QBC
pLDH
IFAT
THA
ELISA
PCR
L.F.T
TBE
FISH

World Health Organization
Merozoite Surface Protein - 1
Malignant tertian
Erythrocyte-Binding Antigen

Apical Membrane Antigen - 1
Mosquito Exflagellation Factor
Disseminated Intravascular Coagulation
Glucose-6- Phosphate Dehydrogenase
Major Histo-compatibility Complex
Necrosis Factor

T-helper -1

T-helper -2

Chloroquine

Amodioguine

Plasmodium Lactate Dehydrogenase
Immune Flourcence Antibody Test
Indirect Haemagglutination
Enzyme-Linked Immunosorbent Assay
Polymersae Chain Reaction

Liver Function Test

Tris Boric EDTA

Fluorescence in situ Hybridization



