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Learning Objectives d

* Review microbiology of Plasmodium spp. parasites
* Survey pathology of severe malaria

* Review factors that govern malaria pathogenesis
- Parasite - mainly P, fakciparum

= Human hosts
O ot
Plasmodium spp. i

= More than 100 species
= Infect humans, primates, birds, reptiles, rodents

* Hoat: vertebrate, Vector: mosquito

P Siciperum ~ widospread, intense, deadly
P vivax - colbiieatng, recument, S Asia

P knowdosi - newest duman malanis, Malrysia
P. maladae & P ovalo - Emiod raramsson
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Plasmodium spp. life cycle
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Common signs & symptoms of malaria

* Nonspecific symptoms
- Fever, chils, rigors, headache, anhvaigias, back pain

* Red blcod cell destruction
= Anermia | palcr, splesomegaly, Repatomegaly

* Severe malaria — primarily P. falciparum
- Corobral obtundation, selzures
- Sovere malara anema

« Mut-organ dystunciion: shock, respiratory distress, ronal fallure,
Boic acdoss. coaguicpathy
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Pathology of severe falciparum malaria @
- Brain

Pathology of severe falciparum malaria ma
- Other Organs X




Parasite factors @

* Anemia
- Red blood ool destruction, dysentivopooss

* Cytokine activation
- iniated By heemazoin, parasite antQen

* Parasite density
= P falciparum iefocts all RBCs; P. vivite only seticulocytes

* Sequestration
- Adherence 1 microvasculr ensomhelium
Only P. falciparum
* Rosetting
- Adherence 1 uninfectod erythvocyles
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Sequestration & rosetting

* Primarily mediated by P.
falciparum
membrane protein 1 (PfEMP1)
- RAC "stcky knobs®
- Bind 1o ICAM-1, CD36, CSA, CR1
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* PfEMP1 also a major immunogen = |
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Host factors

* Innate immune response

- Comprises TNF, IFN+y, NO, HO-1
- Activated by hemazoin, PIEEMP1, endothelium

* Acquired immune responses
= 3G recogniton of PEMPY
- Immunologic memory

¢ Innate resistance

« P Sicipswm Hemogiobin § (sickde trat), hemoglobin C, GE#D
doficiency, type O blood, ovalocytoss

« P v GEPD-Mahidol, GEPO-Meditorrancan, ovalocytoss
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Summary points @

¢ Parssitic protozos
= Humas § Soguito stages
- Five spocies in humans

* Blood stages of Plasmodium spp. malaris

* Most-parasite dialogue pathogenesis
« Parasihe: RBC destruction, activation of iInnale responses,
sequestration (7 falopana)
= Host innate & adaptve responses, nnate resatasce
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