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Dynamics of Parasite-Killing Activity
of Artemisinins and Other
Antimalarial Drugs.

Against sensitive P. falciparum
infection, the fast-acting and rapidly
cleared artemisinins are the most
potent antimalarial drugs known,
reducing the parasite load by a factor
of 10,000 per 48-hour asexual-stage
parasite cycle. In the partially
resistant strains of P. falciparum that
are commonly found on the
Cambodia-Thailand border, the
parasite load is now reduced only by
a factor of 100 per cycle — an effect
similar to that of slower-acting drugs
such as quinine (boftom of figure).
Another unique and advantageous
feature of the artemisinins is their
broad stage-specificity, but this
seems to be compromised in the
resistant Southeast Asian parasites
(top). Parasites that are at the ring
stage during the brief period of
exposure to rapidly eliminated
artemisinins have reduced
susceptibility, which results in delayed
parasite clearance following
treatment.

N EnglJ Med 2011; 365:1073-1075September 22, 2011DOI



ANTIMALARIAL DRUGS IN THE PAST 50 YEARS
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Drug Screening Platform

A B C Active in A&B (>75% 1)
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Dengue ,~" MMvo19551
Hookworm / MMV023860
Kinetoplastids S MMV024443
, MMV016136

, MMV022236

, MMV032995

L, MMV020391

7 MMV393144
2 MMV024114
s MMV000858
MMV024195
, MMV026490
/’ MMV085499
ymphatic Filariasis mmxggg?gg
Malaria MMV676260
MMV031011
MMV006239
MMV676350
MMV392832
MMV020537
Azoxystrobin
MMV024937
MMV019721
MMV020136
MMV032967
MMV024035
MMV011511
MMV006372
MMV023233
MMV020520
MMV007803
MMV023953
MMV663250
MMV022029
MMV084603
MMV010576
.. MMV020710
Onchocerciasis MMV006901
\ MMV085071
Ré&ference cpds MMV020081
\ MMV634140

E MMV001059
\ MMV024101

. o MMV667494
Schistpsomiasis MMV023183
N MMV022478
Toxoplagmosis
Trichuriasi Partially active in A&B (50-75% 1)

Tuberculosx\s MMV687246
\ MMV006741

\ MMV676528
\ MMV026356

\ MMV011765

\ MMV085210

\ MMV009054

\ MMV020623
\Y MMV026020
\ MMV024829

\ MMV023985
\ MMV019234
\ MMV028694
\ MMV026313
\ MMV676877

\ MMV407834

Y MMV020165

. MMVO007471

3, MMV020321
MMV085230
Wolbachia LF '\ MMV010764

UNIVERSITY

of

§ OTAGO

Active in A (Pc)/ inactive in B (Pf)
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Inactive in A&B (<25% 1)
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The Distribution of Malaria Post "Elimination’ = Vivax Malaria Distribution!!

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
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endemicity in 2010. Public Library of Science Neglected Tropical Diseases, 6(9): e1814.
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VIVAX MALARIA: SEVERITY IS NOT THE POINT
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CASE REPORT

Open Access

Chloroquine resistant vivax malaria in a pregnant
woman on the western border of Thailand

Prof. Francois Nosten

S

‘ Mahidol Oxford

[ [}

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

Days from Initial Pre se ntation

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?
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Human cynomolgi malaria in humans
s © EREEENEES is relatively mild and uncomplicated

Rare human outbreak of monkey malaria
detected in Malaysia

Handful of people diagnosed with parasite found in macaques has scientists
worried about increasing contact between monkeys and humans.

Yao-Hua Law




Sub optimal Only 2-3 cycles were

nitial isolation 1960s Initial in vitro culture and expansion in small growth, line possible in human
from Malaysian scale using candle jar and methods of Ng et al discontinued blood
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Parasite Threats Near

NEW ZEALAND

Public Health Surveillance Report

March 2018: Covering October to December 2017

CONTENTS AND
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1. Editorial
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1. Notifiable disease survelllance

Significant increases in 12-monthly

notification rate

Cryptosporidiosis

Hepatitis A

Leptospirasis

Malari

Meningoooccal disease

Mumps

Pertussis

Shigellosis

Typhoid fever

VTEC/STEC infection

Significant decreases n 12-moanthly

notification rate

Campylobacteriosis

Chikungumya fever

Bastroenteritis (acute)

Listeriosis

Measles

¥ Zika virus infection

3. Other survelllance f'm

¥ Increase in institutional norovines outhreaks
in the greater Wellington region. 2017

4. Outbreak survelllance

¥ 188 outbreaks (2824 cases) notified
in this quarter

¥ 134 final reports (2420 cases);
B4 interim reports (504 cases)

¥ 18] cases per outhresk on average

¥ 38 hospitalisations, 5 deaths

5. Outbreak case reports
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Cryptosporidium life cycle

EASY TARGETS
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Nitazoxanide is not enough
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ARTICLE

doi:10.1038/nature22337

A Cryptosporidium PI(4)K inhibitor is a
drug candidate for cryptosporidiosis

Ghislain M. C. Bonamy', Ravinder R. Kondreddi!, Bin Zou!, Peter Gedeck!, Carrie F. Brooks?, Gillian T. Herbert?, Adam Sateriale?,
Jayesh Tandel*, Susan Noh®*¢, Suresh B. Lakshminarayana', Siau H. Lim!, Laura B. Goodman’, Christophe Bodenreider!,
Gu Feng!, Lijun Zhang®, Francesca Blasco!, Juergen Wagner', F. Joel Leong', Boris Striepen®* & Thierry T. Diagana

Diarrhoeal disease is responsible for 8.6 of global child mortality. Recent epidemiological studies found the protozoan
parasite Cryptosporidium to be a leading cause of paediatric diarrhoea, with particularly grave impact on infants and
immunocompromised individuals. There is neither a vaccine nor an effective treatment. Here we establish a drug discovery
process built on scalable phenotypic assays and mouse models that take advantage of transgenic parasites. Screening
a library of compounds with anti-parasitic activity, we identify pyrazolopyridines as inhibitors of Cryptosporidium
parvum and Cryptosporidium hominis. Oral treatment with the pyrazolopyridine KDU731 results in a potent reduction in
intestinal infection of immunocompromised mice. Treatment also leads to rapid resolution of diarrhoea and dehydration
in neonatal calves, a clinical model of cryptosporidiosis that closely resembles human infection. Our results suggest that
the Cryptosporidium lipid kinase PI(4)K (phﬁsphatidyljnositol—4—0H kinase) is a target for pyrazolopyridines and that
KDU731 warrants further preclinical evaluation as a drug candidate for the treatment of cryptosporidiosis.
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UPDATED: Novartis to move R&D tropical disease base | |
out of Singapore, cut Zurich, Shanghai jobs '

Build your own

by Ben Adams | Oct 5, 2016 8:57am .
high-content assays
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FREE BIOTECH
NEWSLETTER

Join over 150,000 subscribers who benefit
from FierceBiotech’s coverage on such
topics as biopharma news and deals,
clinical trials, FDA decisions and more.
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Parasites and the Future
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Toxoplasma gondii causative agent of Toxoplasmosis




Toxoplasma Oocysts (in the poo)
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Toxoplasma Cyst (In the meat)
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The Good Worm!
Immunological therapies derived from parasites
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Parasitic helminths: a pharmacopeia of anti-inflammatory molecules

JOHNSTON et al Parasitology (2009), 136, 125-147.

~40 products identified so far

Species Worm product Bioactivity Reference
Schistosoma 900 kDa ECF-S)E from homogenized eggs; pronase In vitro eosinophil chemotaxis Owhashi and Ishu (1982)
Japonicum and heat msensitive glycoprotein; destroyed by
periodate oxidation
440 kDa JAE-H and <440kDa JAE-L glycoproteins Eosinophil chemotactic factors; JAE-L also induces Horii et al. (1984)
from adult ES products neutrophil chemotaxis
Schistosoma Analogues of adrenocorticotrophin (ACTH) and ACTH converts to ot-MSH by polymorphonuclear Duvaux-Miret et al. (1992)
mansoni a-melanotrophin (¢-MSH) cells via neutral endopeptidase ; aMSH inhibits
leukocyte adherence and immunosuppressive
Various surface glycans Fucose and Galactose linked to bovine serum albumin Plows et al. (2003)
reduced ERK and PKC phosphorylation and
phagocytosts in Lymnaca stagnalis haemocytes
25 kDa glutathione S-transferase in ES products Detoxification of peroxides involved in oxidative stress Guillou et al. (2007)
Fasciola hepatica ES products contain metal ion dependent glycosidases May degrade host mucins rich in galactose, [rwin et al. (2004)
( p-galactosidase, f-N-acetylhexosaminidase and N-acetylglucosamine and N-acetylgalactosamine
B-glucosidase)
ES products Prevent superoxide production by PMA-activated Jeflertes et al. (1997)
sheep and human neutrophils n vitro (a heat resistant El-Ghaysh et al. (1999)
ES component from the related species, F. gigantica,
does the same)
Diplostomim 22-24 kDa lectin with homology to f1,3 glucan binding ~ Agglutinates murine red blood cells and may facilitate Mikes and Horak (2001)
pseudopathaceum protein localizes to the cercarial penetration glands tissue recognition and penetration
Paragonimus westermani 27 kDa cysteine protease in ES products Induces superoxide production and human eosinophil Chung et al. (2008)
degranulation
Opisthorchis viverrim 24 kDa thioredoxin peroxidase (TPx) 1solated by Protects worm from reactive oxygen metabolites and Suttiprapa et al. (2008)

genomic probing: also exists in ES products

may have other roles similar to F. hepatica TPx




Immunomonitoring
Novel Therapies
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