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Background: Leishmaniasis is an infectious disease caused by 

protozoal parasites, which are transmitted by sandflies, and is leading 

to skin lesions, destruction of mucous membranes or even death. The 

disease is an increasing problem not only in Asia and Latin America 

but also in southern regions of Europe. Currently about 12 million 

people worldwide are infected. Since standard first-line treatment 

with antimonials often causes serious side effects and also 

resistances against established therapies are rising there is a big 

need for new drugs. A promising compound is the endoperoxidic 

monoterpene ascaridole (Asc), a major component of the essential 

oil of Chenopodium ambrosioides. In previous studies, the effective-

ness of Asc in a leishmaniasis mouse model against infections of 

these parasites was demonstrated [1]. From biomimetic experiments 

it was predicted that Asc requires activation. However, how this 

activation takes place in Leishmania is completely unknown. 

Therefore, the molecular activation of Asc in Leishmania requires 

further elucidation. 

Methods: Activation of Asc was studied by electron spin resonance 

(ESR) spectroscopy in combination with spin trapping using 2-methyl-

2-nitrosopropane (MNP) and 5,5-dimethyl-1-pyrroline-N-oxide 

(DMPO). Experiments were carried out in cell-free buffers and 

Leishmania tarentolae promastigote (LtP) cell suspensions. In 

addition, decomposition of Asc was studied by gas chromatography 

and flame ionization detection (GC/FID). The viability of LtP was 

assessed by a resazurin assay. 

Results: Activation of Asc by Fe2+ in a cell-free system resulted in 

ESR spectra consisting of a triplet of duplets (aN = 16.8 G, aH = 1.8 G) 

using MNP to trap the radicals formed. In the cellular system (LtP) 

the less cytotoxic DMPO was used for spin trapping, resulting in a 

six-line ESR signal (aN = 16.1 G, aH = 24.6 G) without addition of iron. 

These coupling constants suggest the formation of carbon-centered 

radicals from Asc and are compatible with iso-propyl radicals as 

primary intermediates. Additional experiments in LtP in the presence 

of iron chelators and thiols revealed a modulation of the Asc 

activation. GC/FID measurements showed that Asc decomposition 

strongly depends on the buffer  / cell suspension system. Furthermore, 

viability of LtP was much more influenced by Asc than by a non-

peroxide analogue with similar structure. 

Discussion: In summary, experimental data show that Asc requires 

activation by univalent reduction to exert its pharmacological function 

as antileishmanial agent. Iso-propyl radicals were identified as 

primary drug intermediates in LtP. The activation is influenced by 

cellular iron and the thiol status. Further studies will elucidate more 

details about the mechanism of Asc activation to improve the 

effectivity and safety of Asc application as antileishmanial agent. 
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