Introduction to Parasites
Parasite = organism that lives in another and draws nourishment from the host, usually to the 
host’s detriment.  This often applies to protozoa, worms, and arthropods.

Protozoa are small, single-cell organisms including flagellates (Giardia), amebae (Entamoeba 
histolytica), and apicomyplexa (Plasmodium falciparum).
Helminths are larger, multi-cellular organisms such as nematodes/roundworms (Ascaris), 
trematodes/flukes (Schistosoma mansoni), and cestodes/tapeworms (Taenia solium).
Major themes in parasitology
1.  Attachment/adhesion.  Sometimes involves binding of specific parasite proteins to host 
receptors, other times is just mechanical with hooks or teeth.
2.  Host cell invasion.
3.  Host/parasite interaction.  Parasites modify the host cell, for instance by secreting 
transcription factors that disrupt cell differentiation.  P. falciparum inserts a protein into 
the plasma membrane of RBCs which binds them to the endothelium.
4.  Encystation.  Thick-walled cysts in protozoa, eggs in worms.
5.  Immune evasion.  Trypanosomes show antigenic variation by continually rearranging surface 
proteins exposed to the immune system.  Occurs more at a population level.
Damage to the host is caused by direct cellular damage, mechanical obstruction/compression, or 
immunologic responses.  

The pathological changes of the host include non-caseating granulomas and eosinophilia.

Giardia lamblia
This is a flagellated protozoan.  Eukaryotic, but no mitochondria.  Causes waterborne diarrhea.

Giardia is transmitted as a cysts which excysts in the small intestine, releasing the creepy looking 
trophozoites.  Trophozoites have a ventral disk that mechanically attaches to epithelial 
cells.  No receptor-mediated attachment.  Giardia undergoes antigenic variation.
It blunts villi and damages brush border in the small intestine.  No tissue invasion.
Symptoms include loose, foul stools with fat, mucus, flatulence, bloating, nausea.  No blood.
Entamoeba histolytica
This is a protozoan that causes dysentery.  It invades the intestinal mucosa and may spread to 
liver and produce liver abscesses.
E. histolytica creates a “flask ulcer” in the large intestine, leading to an amebic ulcerative colitis.  
Abscesses in the liver are necrotic and liquefied.  All this occurs by the protozoan lysing 
host cells in a hit-and-run fashion.
Also, E. histolytica is seen pathologically as amebas with intracellular erythrocytes.
Transmitted as cysts that excyst in the colon.

Cryptosporidium parvum
Cryptosporidium is acid fast!!  It is an intracellular protozoan parasite but remains at the apical 
surface like a little bud.  Causes a self-limited diarrhea, but can disseminate to the brain 
in AIDS patients.
Excysts in the small intestine, and sporozoites invade the apical surface of the gut epithelial cells.  
Forms a unique apical intracellular compartment not by phagocytosis but by altering host 
cytoskeleton.  So look for acid fast buds on the apical surface of gut epithelium.
This causes disruption of brush border and lysis of epithelium with subsequent watery diarrhea.

There is no cure for cryptosporidiosis – it just burns itself out.
