
 

 
 

Table of Contents 
ACKNOWLEDGEMENT ...................................................................................... i 

LIST OF FIGURES ............................................................................................. iv 

LIST OF TABLES ................................................................................................ x 

LIST OF ABBREVIATIONS .............................................................................. xii 

ABSTRACT ....................................................................................................... xiv 

Chapter 1 .............................................................................................................. 1 

Review of Literature ............................................................................................ 1 

HISTORY OF MALARIA ..................................................................................... 1 

CURRENT GLOBAL STATUS OF MALARIA ..................................................... 3 

STATUS OF MALARIA IN INDIA ...................................................................... 5 

APICOMPLEXA .................................................................................................. 6 

DISTRIBUTION OF Plasmodium ...................................................................... 7 

Anopheles ......................................................................................................... 9 

LIFE CYCLE of Plasmodium ............................................................................. 11 

CLINICAL SYMPTOMS OF MALARIA ............................................................ 17 

IMMUNE RESPONSE TO MALARIA .............................................................. 19 

INNATE IMMUNITY ..................................................................................... 19 

Macrophages .............................................................................................. 19 

Dendritic cells ............................................................................................. 19 

γδ T cells ..................................................................................................... 20 

Natural killer cells ...................................................................................... 20 

HUMORAL RESPONSE ................................................................................ 20 

CELL-MEDIATED IMMUNITY .................................................................... 21 

MONOCYTES .................................................................................................... 21 

MONOCYTE RECRUITMENT TO SITES OF INFECTION .......................... 24 

CHEMOKINES .................................................................................................. 24 

CLASSIFICATION OF CHEMOKINES ...................................................... 25 

CHEMOKINE RECEPTOR ............................................................................... 27 

DISEASE CONTROL ......................................................................................... 30 

DIAGNOSIS OF MALARIA ............................................................................... 33 

MICROSCOPIC DIAGNOSIS USING STAINED THIN AND THICK 
PERIPHERAL BLOOD SMEARS ............................................................... 34 

RAPID DIAGNOSTIC TESTS ..................................................................... 34 

Chapter 2 ........................................................................................................... 36 

Cloning, expression and purification of P. vivax antigens AMA1, MSP7 and 
WARP ................................................................................................................ 36 



 

 
 

INTRODUCTION ........................................................................................... 36 

MATERIALS AND METHODS ...................................................................... 41 

BACTERIAL STRAINS USED IN STUDY .................................................. 41 

CULTURE MAINTENANCE ...................................................................... 42 

ANTIBIOTICS............................................................................................. 42 

ETHICS STATEMENT AND BLOOD SAMPLE COLLECTION ................ 42 

GENOMIC DNA ISOLATION .................................................................... 43 

COMPETENT CELLS PREPARATION ...................................................... 47 

TRANSFORMATION ................................................................................. 50 

PLASMID ISOLATION BY ALKALINE LYSIS METHOD ......................... 51 

RESTRICTION DIGESTION ...................................................................... 52 

EXPRESSION ANALYSIS .......................................................................... 55 

Ni-AFFINITY CHROMATOGRAPHY ........................................................ 59 

RESULTS ....................................................................................................... 61 

CLONING ................................................................................................... 61 

EXPRESSION AND PURIFICATION ........................................................ 66 

DISCUSSION ................................................................................................. 69 

Chapter 3 ........................................................................................................... 73 

To study the immune reactivity of patients to the recombinant antigens and 
study the in vitro effect of the recombinant antigens on monocyte function .. 73 

INTRODUCTION ........................................................................................... 73 

PROBLEMS WITH RDTs ........................................................................... 74 

PHAGOCYTOSIS ........................................................................................ 76 

MATERIALS AND METHODS ...................................................................... 77 

CHLOROFORM METHANOL PRECIPITATION ..................................... 77 

BRADFORD ASSAY ................................................................................... 77 

WESTERN BLOT ANALYSIS ..................................................................... 78 

ISOLATION AND STIMULATION OF PERIPHERAL BLOOD 
MONONUCLEAR CELLS (PBMCS) AND MONOCYTES ......................... 79 

PHAGOCYTOSIS AND RESPIRATORY BURST ASSAYS ........................ 80 

RESULTS ....................................................................................................... 81 

WESTERN BLOT DIAGNOSIS OF VIVAX MALARIA WITH 
RECOMBINANT ANTIGEN ....................................................................... 81 

PHAGOCYTOSIS ASSAY ............................................................................ 92 

DISCUSSION ............................................................................................... 101 

Chapter 4 ......................................................................................................... 103 

Study of chemokine receptor expression in monocytes treated with 
recombinant antigens (AMA1, MSP7 and WARP) ......................................... 103 



 

 
 

INTRODUCTION ......................................................................................... 103 

MATERIALS AND METHODS .................................................................... 107 

STUDY POPULATION ............................................................................. 107 

STIMULATION OF MONOCYTES FROM HEALTHY INDIVIDUALS .. 107 

RNA ISOLATION ..................................................................................... 108 

cDNA SYNTHESIS AND CONFIRMATION OF cDNA QUALITY .......... 108 

QUANTITATIVE REAL TIME PCR ......................................................... 110 

RESULTS ...................................................................................................... 112 

RNA ISOLATION AND SEMI-QUANTITATIVE RT-PCR ....................... 112 

CHEMOKINE RECEPTOR PROFILE ...................................................... 120 

DISCUSSION ............................................................................................... 122 

BIBLIOGRAPHY ............................................................................................. 126 

 ......................................................................................................................... 126 

APPENDIX ...................................................................................................... 148 

SUMMARY ...................................................................................................... 154 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To Maa and Baba…… 



 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

“The only way to know how strong is to keep testing 
your limits” 

-MAN OF STEEL


