Plasmodium — an overview over the lifecycle

Plasmodium is a parasitic unicellular eukaryote belonging to the primarily parasitic Phylum
Apicomplexa which is part of the Alveolates, many of which have a flattened membranous sack, the
alveoli, as a common characteristic. Genus belonging to Apicomplexa often have an apical complex,
used to enter their host. The alveolates can be found in the supergroup SAR, together with
Stremenopiles and Rhizaria. Species belonging to the family plasmodium have been known to effect
vertebrates, from humans, other apes, to birds and reptiles.
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The study of Plasmodium is of significant interest due to 5 species been known to cause Malaria in
humans. For the year 2021 about 247 million cases of Malaria were reported worldwide with 619000
estimated deaths.? Symptoms are headaches, high fevers, diarrhoea, anaemia, renal disfunction and
pulmonary disfunction. Metabolites of haemoglobin seem to be responsible for the high fevers.
While general diagnosis of Plasmodium is possible under a microscope, molecular diagnosis like DNA
sequencing is necessary to distinguish the species.? Beside the clinical relevance it has to be stated,
that Malaria is furthermore also a socioeconomic problem with more less developed countries being
affected.

All Plasmodium species that are clinically most relevant are transmitted by the anopheline mosquito
and undergo a similar lifecycle.® Plasmodium is transmitted as sporozoite by the mosquito and starts
immediately after the bite to migrate to and infect hepatocytes.*® This stage does often not show
any acute symptoms. There they multiply and mature before being released as active, erythrocyte
infecting parasites called merozoite.® In the erythrocytes, Plasmodium undergoes multiple mitosis
cycles leading to an even higher parasitic load for the host.” Sexual reproduction only takes place
back in the gut of the mosquito after it taking up gametes from a host.® Exposure to the midgut
lumen triggers the differentiation into a macro and microgamete which fuse into a zygote.® Meiosis
of the zygote leads to the ookinete which will penetrate the wall of the gut and become an oocyst.’
In the oocyst plasmodium undergoes sporogony, the formation of the infectious sporozoites.'® When
the oocyst ruptures, the sporozoites will migrate to the salivary gland from where they then be again
transmitted by the mosquito biting a host.*

Further interesting for research is the factor plasmodium played in human evolution with genetic
adaptations like Sichel cell disease or Thalassemia that seem protective against a malaria infection
but carry their very own complications.?
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