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Beta Hemolytic streptococci include serogroups A, B, C, F, and G, all of which cause significant diseases in humans and animals.  In addition there are a 

variety of other streptococci, the most significant of which are the alpha 

hemolytic pneumococci and viridans streptococci and the enterococci.  Many of 

these streptococci have the ability to cause respiratory infections in humans 

and various animal species, notably groups A, B, C, F, G and pneumococci.  In 

addition, many of these, notably groups A, B, C, and G, have the ability to make 

toxins and cause toxic shock syndrome (TSS) and disseminate and cause 

necrotizing fasciitis as well as TSS.

The mechanisms by which these organisms cause infections is currently an intense area of research.  Most of the studies have been done with group A strains, but the findings are likely to be applicable to other streptococci as well.  

Upon initial contact with the respiratory tract, the organisms must be able 

to attach and resist clearance by the host immune system, both innate and acquired.  Group A streptococci make a large number of cell associated and secreted virulence factors to accomplish this.  The most well characterized cell surface virulence factor of group A strains is the antiphagocytic M protein.  M protein is a coiled-coil molecule that has a highly polymorphic n terminus, followed by a series of repeat units, and ending with an anchor domain in which the molecule is covalently attached to the cell wall.  M protein prevents the proper deposition of complement on the surface of the streptococci unless M specific antibody is first bound.  The improper deposition of complement accounts for M protein's ability to resist phagocytosis.  M protein is likely also to 

contribute to binding to host cells.  Groups C and G streptococci may contain M 

proteins or related molecules.

A major cell surface virulence factor of group A streptococci that mediates 

attachment to host epithelial cells is the fibronectin binding protein, referred 

to as protein F.  Protein F interacts with many host proteins in addition to 

fibronectin, but the ability to invade and persist in tonsillar epithelial cells 

appears to depend on protein F interaction with fibronectin and alpha 5, beta 1 

integrin.  

Groups A and B streptococci also have been shown to contain cell surface C5a peptidases.  These molecules are antiphagocytic in that they inactivate the 

major host mechanism of attracting polymorphonuclear leukocytes into areas of 

infection.

Finally, Group A streptococcal strains contain cell surface Fc binding proteins that may facilitate survival in the host by coating their surface with various immunoglobulins.

The beta hemolytic streptococci also secrete cytolytic and superantigenic toxins and make capsules that help them both persist in the host and cause significant diseases.  Recently, the most studied of the toxins are the superantigens.  These toxins, which are made by group A strains and have been detected in groups B, C, and G streptococci, interact in an unusual way with MHC class II molecules on the surface of antigen presenting cells and certain subsets of T cells (dependent on the beta chain, variable region of the T cell receptor).  The consequence of this interaction is massive cytokine release.  The cytokine release causes both the hypotension and shock associated with TSS but also blocks the ability of PMNs to enter the area of infection.  This latter effect 

may explain why patients with TSS often lack inflammation at sites of infection.

Hyaluronic acid capsules are made by many beta hemolytic streptococci.  This molecule is antiphagocytic for at least two reasons:  the molecule is negatively charged to repel PMNs and it is seen by the host as self, and thus, cannot be targeted by the specific immune system.  One other potentially important property of hyaluronic acid is that when present in high concentration, the molecule interferes with the ability of penicillin to clear infections.  The 

mechanism underlying this property is unknown.

Pneumococci cause respiratory infections in various hosts, typically humans and some primates, by their ability to make an antiphagocytic capsule.  These organisms also make other potential virulence factors, but the capsule is of greatest importance.
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