Streptococci
Group A streptococci:  Str. pyogenes
Group B streptococci:  Str. agalactiae
Str. pneumoniae
Strep viridans group

Most streptococci are normal flora of oropharynx.  Group B strep colonize adult vagina.

Streptococci are Gram+ spheres occurring in pairs or chains (not clumps).  They divide in a 
plane perpendicular to the chain.  They are non-motile and non-spore forming.  
Fastidious facultative anaerobes that prefer CO2 environment.  They are catalase 
negative, distinguishing them from Staphylococcus.  Lacking catalase means don’t have 
cytochromes and can’t make ATP through electron transport, so must ferment.
Most are unencapsulated, but in a few species the capsules are major virulence factors.
Str. pyogenes

This is the most prevalent human-only pathogen.  Causes cellulitis, pharyngitis.  β-hemolytic.

Has a shitload of virulence factors, including:


Somatic virulence factors:

1.  Capsules.  Composed of hyaluronic acid, which inhibits phagocytosis, perhaps 



through antigenic mimicry.


2.  M-proteins.  Surface components of fimbria that are required for virulence.  Specific 


pathologies associated with specific M-proteins, which impair phagocytosis in the 

absence of specific antibody.  Inhibit activation of complement pathway.  Anti-M-


protein antibody are long lasting but specific for each M-protein type.

3.  Lipoteichoic acid.  Also found on fimbria.  Key attachment factor.  Requires M-


protein.  Highly cytotoxic.


4.  Protein F.  An important adhesin.


5.  Cell-bound peptidase.  On bacterial surface.  It prevents complement activation and 


neutrophil chemotaxis.


Extracellular virulence factors:

6.  Hemolysin O.  An oxygen-labile β-hemolysin.  Toxic to blood and cardiac cells.

7.  Hemolysin S.  An oxygen-stable β-hemolysin.  Lyses blood cells.


8.  Pyrogenic exotoxins.  This is the cause of scarlet fever.


9.  Endonucleases, hyaluronidase, streptokinase.  Dissolve pus, clots, connective tissue.


10.  Toxic Shock Toxin.  Similar to that of Staph. aureus.

Diseases from Str. pyogenes (Group A strep)

1.  Streptococcal pharyngitis.  Most frequent Group A infection.  Throat has gray-white exudate.  
Infection may become systemic into blood, sinuses, jugular vein, meninges.  In less than 
a week the M-protein and capsule production decrease, and transmission declines.

2.  Skin infections, such as impetigo.  Especially in children.  Different M-proteins than in 
pharyngitis.  Skin infections associated with edema and red streaking (characteristic).
3.  Necrotizing fasciitis/myositis.  Infection of deeper tissue advances despite antibiotics.

4.  *Scarlet fever.  Caused by phage-associated erythrogenic toxin-producing strains.  Toxins 
cause cardiac, renal, and other systemic failures.  Rash is very red with a sand-papery feel 
and shedding of superficial skin.

5.  *Toxic Shock Syndrome.  Parallels the toxic shock caused by TSST-carrying Staph. aureus.
6.  Non-suppurative, post-infection diseases.  


--Rheumatic fever (myocarditis, cardiac valve disease, polyarthralgia, rashes.  Occurs two 

weeks after a pharyngeal infection)


--Glomerulonephritis (Occurs two weeks after pharyngeal or skin infections.  Often due 


to immunologic reaction to M-protein type 12)
Str. agalactiae

β-hemolytic, with its capsule being the major virulence factor.  Capsule inhibits phagocytosis 
and complement activation.  The CAMP factor (a hemolysin) is another virulence factor.
Group B strep are normally found in GI tracts and vaginas.  
Major disease is neonatal sepsis/meningitis after passage through infected birth canal.  May lead 
to meningitis, and CNS damage is high.  Mothers colonized with Group B strep should be 
treated pre-delivery.

Strep viridans
Mixed species, all causing α-hemolysis.  All are protective normal flora which block adherence 
of other pathogens.  Low virulence, but can cause some diseases:
Sub-acute endocarditis can damage heart valves.

Abscesses can form which are necrotizing.  This is the primary cause of liver abscesses.

Dental caries are caused by Str. mutans.  High virulence due to lactic acid production from 
glucose fermentation.  This is why eating sugar rots teeth.  Also have surface enzymes 
which deposit plaque.
Str. pneumoniae

Probably the most important streptococci.  Primary cause of pneumonia.  Usually are diplococci.  Ste. pneumoniae are α-hemolytic and nutritionally fastidious.  Often are normal flora.
Key virulence factor is the capsule polysaccharide which prevents phagocytosis.  Other 
virulence factors include pneumococcal surface protein and α-hemolysin.
Major disease is pneumonia, usually following a viral respiratory infection.  Characterized by 
fever, cough, purulent sputum.  Bacteria infiltrates alveoli.  PMN’s fill alveoli, but don’t 
cause necrosis.
Also can cause meningitis, otitis, sinusitis.
There are vaccines against the capsule polysaccharide.  Resistance to penicillin, cephalosporins, 
erythromycins, and fluoroquinalones is increasing.

Enterococci
Most common are E. fecalis and E. fecium.  Cause inflammation at site of colonization.
Serious resistance to antibiotics.  E. fecium is now a vancomycin resistant enterococcus (VRE)!!
