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ABSTRACT

Lactic acid (LA) levels are usually measured in patients with acidosis. LA
is @ major product of the malaria parasite’s consumption of glucose to meet its energy
requirements. Previous studies have determined other organic acids, in addition to LA,
and examined their roles in the pathogenesis of severe malaria patients. This study
aimed to determine the source of the organic acids commonly found in patients,
focusing on parasite-released products. P. falciparum strain TM267 samples were
synchronized with 5% D-sorbitol to yield a high percentage of ring-stage samples.
Supernatants from malaria culture were collected from 4 stages--ring form,
trophozoite, schizont, and post-schizont rupture. Mass spectrometer (MS) tuning was
performed to acquire the target mass (m/z) of 4 acids and internal standards. Also,
Liquid chromatography (LC) conditions were tested to determine the optimum pattern
of chromatogram and retention time (tg). The organic acids detected were quantitated
by establishing a calibration curve from standard solutions. Samples were prepared by
solid phase extraction (SPE) in order to remove unwanted impurities, which might
influence the LC-MS system. LA was found to be a statistically significant (P < 0.05)
parasite product in every stage. No statistically significant traces of other acids were
found with this specific LC-MS method even when using isolated parasites and higher
parasitaemia levels. The LC-MS method was shown to be sensitive, reproducible, and
appropriate for small sample volumes. However, full validation methods are needed to
improve the accuracy of acid quantitation. The use of a culture medium with amino
acid depletion is an alternative for further study, to avoid the competition between
amino acids and candidate acids at ion exchange sites during the SPE process. Acid
fragility and lability are also important topics for further investigation. LA was found
to be a P. falciparum product at different concentrations in each stage, while p-
hydroxyphenyllactic acid (pHPLA), a-hydroxybutyric acid (aHBA), and -
hydroxybutyric acid (bHBA) were not detectable at significant levels using this
specific LC-MS method. Amino acid depletion of culture medium and acid stability
should be further investigated to achieve other aspect for future studies.
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