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Protozoa of the order kinetoplastida (7rypanosoma brucei, Trypanosoma cruzi, Leishmania donovani) are
causative agents of life-threatening, parasitic diseases in humans and cattle. In mammals, infections with
these parasitic protozoa are characterized by pathophysiologic manifestations that are mainly associated with
inflammation caused by lipid mediators such as prostaglandins (PGs). Although the occurrence of these
molecules has been investigated extensively in the mammalian hosts, little is known about their production in
parasitic protozoa. I investigated PG synthesis in these organisms since paresite-derives PGs may, in part, be
involved in the pathophysiologic processes during infections.

In the present thesis, I demonstrate that 7. brucei, T. cruzi, and L. donovani synthesize PGD2, PGE2 and
PGFz2, from arechidonic acid as quantified by enzyme immunoassay and gas chromatography-mass
spectrometry, and that the mechanisms involved in this synthesis appear to differ among the protozoan
parasites. I identified and purified PGFz, synthases from 7. brucei, Leishmania sprcies, and 7. cruzi cell
lysates using standard purification methods, cloned their ¢cDNAs, and overexpressed heterologously the
recombinant enzymes. Sequence alignment showed that the 7. brucei enzyme exhibits 61% identity with
Leishmania species PGFz,, synthases. Phylogenetic analysis showed that 7' brucei and Leishmania species
PGF2, synthases belong to the Aldo/Keto Reductase superfamily, whereas 7' cruzi enzyme was found to be a
flavoprotein, which in addition to catalyzing PGF2, synthesis, plays a key role in the metabolism of trypanocidal
drugs by catalyzing the one-electron reduction of menadione and S -lapachone to semiquinone-free radicals with
concomitant generation of superoxide radical anions as demonstrated by electron spin resonance, while
catalyzing solely the two-electron reduction of nifurtimox and 4-nitroquinoline-N-oxide drugs without free
radical production.

Taken together, the present thesis gives an insight into PG production as well as the enzymatic machinery of

PGF2, synthesis in trypanosomatids. The identification of PG-synthesizing enzymes and their genes in these
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organisms provides a molecular basis for further investigation of the role of parasite-derived PGs in the

modulation of inflammatory responses during infections.
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