
 v 

CONTENTS 

 

 Page 

ACKNOLEDGEMENTS  i 

ABSTRACT ii 

CONTENTS  v 

LIST OF TABLES x 

LIST OF FIGURES                                    xii 

LIST OF ABBREVIATIONS                                                                              xvi 

CHAPTER  

     I     INTRODUCTION 1 

     II   OBJECTIVES 3 

     III  LITERATURES REVIEW   4 

         1. Malaria 4 

 1.1 Life cycle of Malaria 4 

 1.2 Clinical symptoms of  malaria 8 

 1.3 Periodic of fever in malaria 8 

 1.4 Tumor necrosis factor (TNF) in the pathogenesis of    11 

       malaria fever  

         2.  Effect of febrile temperature of P. falciparum parasites 13 

 2.1  Effect of febrile temperature on survival of P. falciparum      

        parasites 

13 

 2.2  Effect of febrile temperature on the expression profile of  

       P. falciparum 

16 

2.3 Effect of febrile temperature on biological characteristics and   

       their regulated genes 

20 

  2.3.1 Trafficking genes 20 

  2.3.2 Secreted and cell surface molecules 21 

  2.3.3 Cytoplasmic systems and signal transduction 23 

  2.3.4 RNA metabolism 26 

  2.3.5 Nuclear functions 26 

 



 vi 

CONTENTS (Cont.) 

 

 Page 

  2.3.6 General metabolism 27 

 2.4 Effect of febrile temperature on P. falciparum pathology 31 

 2.5 Effect of febrile temperature on drug transporter 32 

 2.6 Effect of febrile temperature on P. falciparum heat shock   

       protein 

33 

        3. Heat shock proteins in P. falciparum 42 

 3.1 Plasmodium falicparum Hsp70 (PfHsp 70) 42 

 3.2 Effect of heat on PfHsp70 43 

 3.3 Structure of PfHsp70 43 

 3.4 Heat shock protein DnaJ homologues from P. falciparum     

                  (Pfj 1) 

44 

 3.5 Immunology of PfHsp70 44 

IV  MATERIALS AND METHODS  

        1. Culture system for parasite maintenance 46 

 1.1 Culture medium 46 

 1.2 Preparation of uninfected erythrocytes 47 

 1.3 Serum 47 

 1.4 Gas phase 47 

 1.5 Parasite cultivation 48 

 1.6 Monitoring of culture parasitaemia 49 

 1.7 Synchronisation of parasite culture 49 

 1.8 Cryopreservation and retrieval of parasite culture 49 

        2. In vitro drug sensitivity assay 50 

 2.1 Preparation of drug solutions 50 

 2.2 Preparation of parasite inoculum 51 

 2.3 Preparation of [
3
H] hypoxanthine 51 

 2.4 In vitro sensitivity assay 51 

 2.5 Harvesting of microtitre plate 52 



 vii 

CONTENTS (Cont.) 

 

 Page 

 2.6 Scintillation counting 52 

 2.7 Data analysis 52 

        3. Effect of temperature on malarial growth and development 53 

 3.1 Rate of reinfection 55 

        4. Effect of temperature and drug stress on malarial development 55 

 4.1 Effect of temperature on malarial drug susceptibility after 1 cycle 57 

 4.2 Effect of temperature on malarial drug susceptibility at phase A 57 

        5. Effect of temperature and drug stress on heat shock protein 70  57 

 5.1 Protein extraction  57 

 5.2 SDS Polyacrylamide gel electrophoresis (SDS PAGE) 57 

 5.3 Gel staining 58 

               5.3.1 Colloidal stain 58 

 5.4 Western blotting 58 

 5.5 Immune Blotting 58 

 5.6 Protein identification by Mass spectrometry 59 

       6. Data analysis 59 

V  RESULTS  

        1. Effect of temperature on malarial growth and development 60 

 1.1 Effect of temperature on malarial growth and development on       

                 P. falciparum standard strains 

62 

 1.2 Effect of temperature on malarial growth and development on              

                 P.  falciparum filed isolates 

68 

        2. In vitro drug sensitivity assay 78 

        3. Effect of temperature and drug stress on malarial drug development 81 

  3.1 Effect of temperature with chloroquine (CQ) on malarial drug    

                  development 

81 

 3.2 Effect of temperature with chloroquine (CQ) on 3D7 strain  

                  development 

85 

 



 viii 

CONTENTS (Cont.) 

 

 Page 

 3.3 Effect of temperature with chloroquine (CQ) on fives isolates  

       strain development. 

89 

 3.4 Effect of temperature with Artesunate (ARS) on K1 strain  

                  development 

95 

 3.5 Effect of temperature with Artesunate (ARS) on 3D7 strain   

                  development 

99 

 3.6 Effect of temperature with Artesunate (ARS) on five isolates   

                  strain development 

103 

        4. Effect of temperature and drug stress on P.  falciparum heat shock   

            protein 70 (PfHSP70s) 

109 

 4.1 Protein expression pattern assayed by SDS PAGE 109 

 4.2 Detection of P. falciparum heat shock protein 70 (pfHSP70s) by  

                  Immun Blotting 

111 

 4.3 Protein identification by Mass spectrometry 118 

VI  DISCUSSION  

        1. Effect of temperature on malarial growth and development 123 

 1.1 Effect of temperature on malarial growth and development on   

      P.  falciparum standard strains 

123 

 1.2 Effect of temperature on malarial growth and development on  

       P. falciparum filed isolates 

124 

        2. In vitro drug sensitivity assay 124 

        3. Effect of temperature and drug stress on malarial drug development 126 

 3.1 Effect of temperature with chloroquine (CQ) on K1 strain  

                  development 

126 

 3.2 Effect of temperature with chloroquine (CQ) on 3D7 strain    

       development 

127 

 3.3 Effect of temperature with chloroquine (CQ) on fives isolates   

                 development 

127 

 



 ix 

CONTENTS (Cont.) 

 

 Page 

       4. Effect of temperature and drug stress on P. falciparum heat shock   

           protein 70  (pfHSP70s) 

128 

VII  CONCLUSION  

1. Effect of temperature on malarial growth and development 130 

2. In vitro drug sensitivity assay 130 

        3. Effect of temperature and drug stress on malarial drug development 130 

4. Effect of temperature and drug stress on P. falciparum heat shock 

protein 70 (pfHSP70s) 

131 

REFERENCES 132 

APPENDIX A 139 

APPENDIX B 143 

BIOGRAPHY 147 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 


