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Parasites : Far , Near and in the Future



Far away threats
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1979 Artemisinin
1982 Artesunate
1975 Mefloquine
1987 Pyronaridine
1982  Halofantrine

1988 Chlorproguanil-dapsone
1990 Atovaquone-proguanil
1994 Artemether-lumefantrine
1998 Tafenoquine
1998 Artekin(DHA-Piperaquine)

China

U.S.Army

Industry

ANTIMALARIAL DRUGS IN THE PAST 50 YEARS



Drug Screening Platform

MMV023370
MMV676881
MMV019790
MMV026468

MMV1019989
MMV023388
MMV024397

MMV1030799
MMV019087
MMV026550
MMV019742
MMV019838

A B C

Malaria

Cryptosporidiosis
Dengue
Hookworm
Kinetoplastids

Lymphatic Filariasis

Onchocerciasis

Reference cpds

Schistosomiasis

Toxoplasmosis
Trichuriasis
Tuberculosis

Wolbachia LF

MMV020291
MMV000907
MMV019551
MMV023860
MMV024443
MMV016136
MMV022236
MMV032995
MMV020391
MMV393144
MMV024114
MMV000858
MMV024195
MMV026490
MMV085499
MMV020982
MMV020120
MMV676260
MMV031011
MMV006239
MMV676350
MMV392832
MMV020537
Azoxystrobin
MMV024937
MMV019721
MMV020136
MMV032967
MMV024035
MMV011511
MMV006372
MMV023233
MMV020520
MMV007803
MMV023953
MMV663250
MMV022029
MMV084603
MMV010576
MMV020710
MMV006901
MMV085071
MMV020081
MMV634140
MMV001059
MMV024101
MMV667494
MMV023183
MMV022478

Pc /
 S

er
um

Pf / 
Ser

um

Pf / 
Albumax

MMV687246
MMV006741
MMV676528
MMV026356
MMV011765
MMV085210
MMV009054
MMV020623
MMV026020
MMV024829
MMV023985
MMV019234
MMV028694
MMV026313
MMV676877
MMV407834
MMV020165
MMV007471
MMV020321
MMV085230
MMV010764

Active in A&B (>75% I)

MMV020388
MMV008439
MMV676380
MMV020152
MMV084864
MMV020320
MMV019993
MMV019189

MMV020289
MMV006833
MMV023949
MMV007638
MMV021375
MMV020670
MMV687794
MMV030734
MMV011691

MMV1088520
MMV688980
MMV010545
MMV676605
MMV020517

Active in A (Pc)/ inactive in B (Pf)

Inactive in A (Pc)/ active in B (Pf)

MMV676358
MMV1037162

MMV016838
MMV1029203

MMV020512
MMV009135
MMV011903
MMV007625
MMV676269
MMV007920
MMV019807
MMV676270
MMV020591
MMV560185

MMV1028806
MMV023227
MMV011229
MMV062221
MMV007133
MMV024406
MMV676442

Inactive in A&B (<25% I)

Partially inactive in A&B (25-50% I)

050100
% Inhibition (%I)

Partially active in A&B (50-75% I)



Gething, P.W., …Baird, J.K. and Hay, S.I. (2012). A long neglected world malaria map: Plasmodium vivax
endemicity in 2010. Public Library of Science Neglected Tropical Diseases, 6(9): e1814.

The Distribution of Malaria Post `Elimination’
1. NO EFFECTIVE POC DIAGNOSTICS
2. CURRENT MOLECULAR DETECTION INSENSITIVE
3. RESISTANCE VIVAX MALARIA TREAMENTS (BLOOD STAGES) 
4. RADICAL CURE NOT PRACTICAL AND DANGEROUS (LIVER STAGE)
5. BED NETS INEFFECTIVE AND CURRENT VECTOR CONTROL INADEQUATE
6. NO VACCINE 

Dunedin

= Vivax Malaria Distribution!!

http://dx.doi.org/10.1371/journal.pntd.0001814


VIVAX MALARIA: SEVERITY  IS NOT THE POINT
Insidious: Difficult to Diagnose and Treat/Cure 

Elimination of vivax needs new long half life drugs and possibly a vaccine



NO CONTINUOUS 
CULTURE 

Vivax malaria research 
is mostly  limited 
Ex vivo studies? 



Human cynomolgi malaria in humans 
is relatively mild and uncomplicated





Parasite Threats Near 





Cryptosporidium life cycle 



Nitazoxanide is not enough



Drug Development







Crypto Platform



Parasites and the Future



Toxoplasma gondii causative agent of Toxoplasmosis



Toxoplasma Oocysts (in the poo)



Toxoplasma Cyst (In the meat)







The Good Worm!
Immunological therapies derived from parasites 

+ 
Autoimmune 
Diseases



Parasitic helminths: a pharmacopeia of anti-inflammatory molecules
JOHNSTON et al Parasitology (2009), 136, 125–147. 

~40 products identified so far



Immunomonitoring
Novel Therapies


