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Molecules

Novel anti-protozoal parasite agents
There are several protozoal parasites that
cause devastating diseases in humans.
Over the past decade, intense research
efforts have been directed towards sev-
eral nonalkaloidal trioxanes. This system
offers an alternative to quinoline and
antifolate malarial drugs, to which 
the Plasmodium falciparum parasite has
become largely resistant [1].

Infected red blood cells are under a
high degree of endogenous oxidative
stress and various physiological events
come into play to relieve this stress, 
primarily in the provision of substrates
for reduction in a process known as the
hexose monophosphate shunt (HMS)
[2,3]. Based on the observation that
HMS activity in infected cells is increased
up to 24-fold, Howarth and collabora-
tors suggested that the introduction of
an alternative reductive target com-
pound (ARTC) into the system would
prompt the uptake of the compound by
the infected red blood cell. If this ARTC
could also contain a moiety able to kill
the parasite, it should be possible to pro-
duce new effective compounds. Howarth
has demonstrated the plausibility of their
hypothesis in a previous paper [4] and
the same group has now expanded this
concept, claiming that the principle could
be applied to all protozoal parasites that,
during some stage of their life-cycle,

occupy cells of the host [5]. They state
that a peroxide-based molecule that acts
against the malarial parasite P. falciparum,
should also act against the Trypanosoma
brucei, Trypanosoma cruzi, and Leishmania
infantum parasites, because all of them
occupy cells of the host during their 
life-cycle. To prove their hypothesis, they
synthesized two series of simple com-
pounds, containing a peroxide unit
(loosely related to the artemisinin triox-
ane substructure) (i–iii).

All of the compounds were assayed in
vitro against the P. falciparum Ghana, 
T. brucei TB-1, T. cruzi TC-1, and L. infantum
L1 strains and their cytotoxicity was
measured on the cell line MRC-5. All
compounds proved to be active against
the protozoal parasites tested.

Though their activity is weak compared
with other compounds currently used,

they are active against all tested parasites,
therefore indicating that the HMS and the
use of ARTCs might provide a route for the
delivery of active anti-protozoal parasite
compounds. Eventually, this approach
could lead to a pan-antiprotozoal drug.
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