Strategies for the Development of Antimalarial against Plasmodium falciparum
ARBA PRAMUNDITA R, Prof. Dr. Mustofa, M.Kes., Apt.; Dr. dr. Mahardika Agus Wijayanti, DTM&amp;H., M.Kes.; Pr

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

APPROVAL SHEET ...ttt st sttt sttt e b e sbeebeeenbeens ii
STATEMENT OF WORK ORIGINALITY Lottt iii
ACKNOWLEDMENT ...ttt ettt st sttt e nee e iv
TABLE OF CONTENTS.....coteteet ettt ettt sttt st sttt st vii
LIST OF FIGURES ...ttt sttt sttt e st sbe ettt et neas X
LIST OF TABLES ...ttt st st st bbbt e e e sbeesaees Xi
LIST OF ANNEXES ... oottt st st st st bbb et e e Xii
LIST OF ABBREVIATIONS ...ttt ettt st st st st s xiii
ABSTRAK .ttt st ettt st b et b e he et bbb e tesbeeatens Xiv
ABSTRACT ..ttt b et b et b e bttt s he et e st e ae e at e b she e e e b e XV
RESUME ...ttt sttt st b e she et et e s bt et e nbesbeeneens Xvi
CHAPTER | ..ttt st sttt et e be e sb e e bt e e sbe e sbeesaeesaeesaes 1
INTRODUGCTION ...ttt ettt ettt st sttt esbe et beesaeesaeas 1
A. Background of the StUAY ..........ccevuieieiiiiceeceeeee e s 1
B. Formulation of the Problems ... 7
C. RESEACh OBJECLIVES.......oceeeiieeeee et 7
D. Originality of the ReSearch ..o 8

E. Benefits Of the SEUY.......c.coveiiiiie e 9
LITERATURE REVIEW ...ttt sttt 10
A. LItErature REVIEW. .....c.coveiriiiricirictie ettt 10

L M@ i 10

2. TheLife Cycle of PlasmodiUm...........cccccevuiririeniiiciee e 12

3. ANUMAAITA DIUG .cveoeiieieiieieeiesesee et 14

4.  Artemisinin-based Combination Therapies (ACTS) in Indonesia..................... 24

5. Antimalarial Drug RESISIANCE........ccoiiieieereeieeee et 26

6. Medicina Plantsfor New Antimalarial Drug DiSCOVErY........cccccevvvvecveriennenen. 33

7. Indonesian Medicinal Plants for Malaria Therapy.........cccoeevevevveeeveseeeesiennens 35

8.  Gold Complexesas Antimalarial AQENtS.........ccceeeeeevenieeeierieeeere e s 43

B. TheoretiCal CONCEPL........c.overeeeieie ettt ettt ene e 48

Vi



Strategies for the Development of Antimalarial against Plasmodium falciparum
ARBA PRAMUNDITA R, Prof. Dr. Mustofa, M.Kes., Apt.; Dr. dr. Mahardika Agus Wijayanti, DTM&amp;H., M.Kes.; Pr

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

C. TheoretiCal FramEBWO ........c..ceiviiiiiiiieieetcese et 50
D. Conceptual FraMEWOIK ........c.eviiieeiecie ettt sttt see s 51
E. L 1Y/ 001 = SRS 52
MATERIALS AND METHODS........oo ittt st st s s s 53
A. RESEATCN DESIGN ...t 53
B. Variables of the RESEAICH ........cccoveiiiiiriiiccccc e 53
C. Operational DEfINItION........cccoviiieiere e e 53
D. MaterialS and TOOIS.......ccooueirieiriciicircc e 54
E. Experimental ProCEOUIES...........ccoeiriririieieieeetsesee st 57
1.  Antiplasmodial Activity of Indonesian Medicinal Plants..........c.cccccceeeinenene 57
2. Antiplasmodial Activity of Gold (I) COMPIEXES........cccoevererieirinirereeeee 62
3. K13 Geneand ArtemiSinin RESISTANCE ..........ccovveirieirieinieincineeseere e 65
F. F N 1= N TSP 68
CHAPTER TV ettt ettt h et st sae e st sat e sate st aeeateebeeseens 69
RESULTS AND DISCUSSION .....cootiitiiieeieeie ettt ettt et st saee e s 69
A. Antiplasmodial Activity of Indonesian Medicinal Plants..........c..cccccevveerennene. 69
B. Antiplasmodia Activity of Gold(l) COMPIEXES.........cccevieievieririeceseceeieine 75
C. K13 gene and artemiSinin reSISLANCE.........ccovevveeveerieeieeiesieseeeiese e 82
CHAPTER V ..ottt ettt sttt st sbt bbbt st e nbe bt eneas 89
CONCLUSION AND SUGGESTIONS.......coooiiiteiieieeiteritesieesie et siee sttt seesee e 89
A. CONCLUSION ...ttt st st ettt e be e b e s e s 89
B. SUGESSTIONS. ...ttt et sttt b e sbe e st st e s e saees 89
REFERENGCES ...ttt sttt bt ettt sbe et et sbesbe et 90
ANNEXES.....cee ettt sttt s h e et s b bt et st sheeae et sbeeae e 101
Annex 1. First publication: Review of Artemisinin Resistance...........ccocceeevvevevvennnne. 102
Annex 2. Plant Determination Certificate: T. diversifolia.........cooocevevvecerenencncnecnne. 114
Annex 3. Plant Determination Certificate: C. barbata...........cocoveveveieininencnciene, 115
Annex 4. Plant Determination Certificate: T. CriSPa ......ccevveveerenerenierieieeseseseeee e 116
Annex 5. Plant Determination Certificate: A. flava.........cccoeeveenecincincincncneee 117
Annex 6. Plant Determination Certificate: P. cauliflora..........c.coocceeeeinccincinicnicnnee. 118
Annex 7. Second publication: Antiplasmodial Activity of Selected Medicinal Plant of
INAONESIA......cveviiiiiciit et 119

viii



Strategies for the Development of Antimalarial against Plasmodium falciparum
ARBA PRAMUNDITA R, Prof. Dr. Mustofa, M.Kes., Apt.; Dr. dr. Mahardika Agus Wijayanti, DTM&amp;H., M.Kes.; Pr

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Annex 8. Third publication: Antiplasmodia Activity of Gold(l) bistNHC) Complexes

......................................................................................................................... 126
Annex 9. Fourth publication: K13 Gene Mutation and Artemisinin Resistance............ 134
Annex 10. Supplementary data of 4th publication.............ccceeeveiiecineiiececeee e 138



