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Streptococci 

Genus Streptococcus  

Commensals or Parasites of man & animals or Saprophytes of decaying matter 

-So many medically important in this genus  

Morphology  

Gram-Positive Cocci in Pairs or Chains 

 

Physiology & Metabolism  

-Facultative Anaerobes 

-Fastidious Growth Requirements 

-Fermentative Metabolism of Carbohydrates: 

Lactic acid, ethanol, acetate endproducts produced; No gas  

-Catalase Negative (2H2O2 ---> O2 + 2H2O) 

       Separation of streptococci from staphylococci 

-Oxidase Negative (oxidoreductase oxidizes substrate w/ O2) 

-Beta, Alpha, or Gamma Hemolysis on blood agar 
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Types of Hemolysis 

 One of the most important  characteristic for identification of streptococci 

is the type of of hemolysis  

 1- Alpha-hemolytic 

 2- Beta-hemolytic 

 3-non-hemolytic  

 

Grouping Streptococcus  

Rebecca Lancefield Developed useful serogrouping system  

- Classification of beta-hemolytic streptococci by group-specific cell wall 

carbohydrate (CHO) antigen  . A large number of Serogroups A to H and K to V  

1- Groups A, B, C, D, and G are most  

   comonly associated with human disease 

2- Viridans streptococci and  

   Streptococcus pneumoniae have                         

   no group-specific antigen                                         

 

  Antigenic Structure 

Streptococcus pyogenes (Group A)  

a- Lancefield Group-specific antigen (C polysaccharide)  

           Complex polysaccharide in cell wall 

b- Proteins: the  major classes, M & T antigens 

1- M-Protein: Type-specific antigen 
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    - Fimbriae-like, hairy extensions 

    - Resistant to heat and acid 

               - Trypsin Sensitive  

Specific adherence by lipoteichoic acid and M-protein (LTA-M) complexes  

 

 

2- T Antigens (not virulence factor) : Resistant to trypsin, heat and acid; 
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c- Capsular Polysaccharide:  

           Hyaluronic acid  

 -Not present in all strains 

 -Same as host hyaluronic acid (cartilage,skin etc) 

 -Nonimmunogenic  

 -Antiphagocytic  

  

d- Lipoteichoic Acid 

 

Lancefield Serogroup Classification of Beta-Hemolytic 

Streptococci Important in Human Disease  

1- Group A Streptococci:  

Streptococcus pyogenes  

 One of Most Important Human Pathogens 

1- Suppurative Diseases: causing  

- Pharyngitis; Scarlet Fever;  

- Cutaneous & Soft Tissue Infections 

- Systemic Disease 

  

2- Non-Suppurative (poststreptococcal) :ARF,AG 

 

  

 

Non-Lancefield Group Streptococci  
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1- Viridans Streptococci  

Dental Caries: Streptococcus mutans  

   Streptococcus sanguis; Streptococcus salivarius; Streptococcus mitis  

2- Streptococcus pneumoniae  

 

Major Human Diseases of Beta-Hemolytic Streptococci  

Group A Streptococcus (S. pyogenes):  

       Diverse group of acute suppurative (pus-forming) & nonsuppurative 

diseases  

 

Suppurative Streptococcal Diseases  

    -Pharyngitis (& tonsilitis):  

   -Scarlet fever: Complication of streptococcal pharyngitis when infecting strain 

is lysogenized;  Frequently develop scarletina rash on upper chest spreading to 

extremities 

Cutaneous & Soft Tissue Infections.  

1- Pyoderma (Impetigo: contagious pyoderma with superficial yellow 

weeping lesions) 

2- Erysipelas: Acute superficial cellulitis of skin with lymphatic involvement;  

face and lower extremities, skin and subcutaneous tissues  

3- Cellulitis:  Involvement of deeper subcutaneous tissues;   Deeper invasion 

with systemic symptoms 

4- Necrotizing fasciitis: (a.k.a., “flesh-eating bacteria”): Infection deep in 

subcutaneous tissues that spreads along fascial planes, destroying muscle 

and fat;  , gangrene, systemic toxicity, multiorgan failure and mortality in 

more than 50% of patients 

5- Wound Infections 
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Other Suppurative Diseases  

   -Puerperal & neonatal sepsis  

  - Lymphangitis: Inflammation of  lymphatic vessel(s) 

  -Pneumonia  

Systemic Disease  

1-Streptococcal Toxic Shock Syndrome (TSS):  

      Multisystem toxicity following soft tissue infection progressing to shock and 

organ failure (not to be confused with Staphylococcal Toxic Shock Syndrome 

where hyperabsorbent tampons have been identified as an important risk factor) 

2-Bacteremia 

Nonsuppurative D.  

-Post-infection complications of Group A streptococcal disease; Serious 

complications in pre-antibiotic era;       still important in developing countries  

1- Acute rheumatic fever (ARF):   

         Inflammation of heart,  joints, blood vessels, sub-cutaneous tissues 

2- Rheumatic heart disease (RHD):  

         Chronic, progressive heart valve damage 

3- Acute glomerulonephritis (AG):   

          Acute inflammation of renal (kidney) glomeruli  

-Foodborne Disease 

 

Epidemiology of Acute Streptococcal Infection  

•  Predilection for upper respiratory tract or skin 

• Group A commonly colonize oropharynx of healthy children  
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•  M-types of strains colonizing throat differ from those on skin 

•  Rapidly killed after phagocytosis, but cell walls not digested and 

may lead to chronic inflammatory lesions  

 

Pharyngitis transmitted by droplets from respiratory secretions 

•  Crowding increases risk (e.g., classrooms, day care facilities) 

Pyoderma transmitted by direct contact with infectious lesions  

 

 

Determinants of Pathogenicity  

Cellular Virulence Factors  

1- Capsule   

   -Antiphagocytic; Nonspecific adherence  

   -Hyaluronic acid (polysaccharide) mimics animal tissue 

2- Lipoteichoic Acid  

   -Cytotoxic for wide variety of cells 

   -Adherence:  Complexes with M protein (LTA-M) and binds to fibronectin on                        

epithelial cells  

3- M-Protein  

    -LTA-M protein is adhesin  

    -Antiphagocytic  

    -Inhibits alternate C’ pathway and opsonization  

Extracellular Virulence Factors  
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Exotoxins:  

1- Streptolysin O (SLO):  

Hemolytic and Cytolytic  

Prototype of oxygen-labile  

Causes sub-surface hemolysis on BAP (blood agar plates) why ? 

Stimulate release of lysosomal enzymes  

SLO titer indicates recent infection (300-500 in pediatric populations) 

2- Streptolysin S (SLS):  

Hemolytic and Cytolytic  

Oxygen stable, non-antigenic  

Lytic for red and white blood cells   

Lysogeny:  Lysogenized bacteriophages play key role in directing synthesis of 

various Group A streptococcal enzymes and toxins 

•  Pyrogenic Exotoxin (erythrogenic toxin) 

 

3- Pyrogenic (Erythrogenic) Exotoxins (Types A, B &C)  

Produced by more than 90% of Grp A strep  

Lysogeny:  Structural gene is carried by temperate bacteriophage, as is the case 

with diphtheria toxin 

-Mediate pyrogenicity (fever) 

-Causes scarlet fever (scarletiniform) rash  

-Increase susceptibility to endotoxic shock  

-Type C toxin increases permeability of  blood-brain barrier  

-Enhance DTH  
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-Mitogenic for T lymphocytes (cause cell division), myocardial and hepatic 

necrosis, decrease in antibody synthesis 

Immunomodulators (superantigens):  stimulate T cells to release cytokines 

4- Cardiohepatic toxin 

 

Enzymes:  

1- Nucleases:  Four antigenic types (A,B,C,D)  

Facilitate liquefication of pus  

Nucleases A, C have DNase activity  

Nucleases B, D also have RNase activity  

2- Streptokinases: Two different forms 

Lyse blood clots:  catalyze conversion of plasminogen to plasmin, leading to 

digestion of fibrin 

3- C5a Peptidase:  destroys C’ chemotactic signals (C5a) 

4- Hyaluronidase: hydrolyzes hyaluronic acid 

5- Others:  Proteinase, NADase, ATPase, phosphatase, etc. 

 

Lab Identification of  

S. pyogenes (Group A)  

•  Primary culture by pour or streak plate 

•  Domed,grayish/opalescent colonies 

- Encapsulated cells produce mucoid colonies  

Beta-hemolytic  :Zone several times greater than diameter of colony 
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Streptococcus pneumoniae  

•   Commonly referred to as pneumococcus  

•   Formerly Diplococcus pneumoniae  

Streptococcus pneumoniae Infections 

  Infections from endogenous spread from naso- or orapharynx  

 Pneumonia; sinusitis; otitis media; bacteremia; meningitis 

 Colonization highest in children 

 Antecedent viral respiratory tract disease increases risk 

 Most common in cold months 

 Polyvalent vaccine available (newly available for children) 

 

Streptococcus pneumoniae  
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Viridans streptococci 

 Large  group of commensal streptococci 

 Either alpha –hemolytic producing a green coloration on blood agar 

(hence the name viridans in latin it is green ) 

 They possess no lancefield antigens 

 In general pathogenicity is low  

Viridans streptococci 

 

Streptococcus pneumoniae  

 
1- optochin test resistant 

2-Lack polysaccharide-based capsule 

(Quellung test ) : negative 

3- solubility in bile : insoluble 

4- Fermentation of inulin : NO 

5- Pathogenicity to mice : 

Nonpathogenic 

1- sensitive 

2- present (Quellung test) : positive 

3- soluble 

4- yes 

5- pathogenic 

 

Pathology 

 The most abundant organism in mouth 

 One member of the group S. mutans is the etiologic agent of dental 

caries 

 Others may be envolved in other mouth or gingival infections 

 They are the most common causes of subacute bacterial endocarditis.  

Streptococcus mutans 

-is a facultatively anaerobic, gram-positive coccus found in mouth 
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-This bacterium, along with the closely related species Streptococcus  

sobrinus, can cohabit the mouth: Both contribute to oral disease 

-for clinical purposes they are often considered together as a group, called 

the mutans streptococci  

-S. mutans is naturally present in the human oral microbiota, along with at 

least 25 other species of oral streptococci 

-S. mutans is most prevalent on the pits and fissures, constituting 39% of the 

total streptococci in the oral cavity. 

-Fewer S. mutans bacteria are found on the buccal surface (2–9%) 

 

Cariogenicity  

-Early colonizers of the tooth surface are mainly Neisseria spp. and 

streptococci, including S. mutans. 

-The growth and metabolism of these pioneer species changes local 

environmental conditions (e.g.,  pH, coaggregation, and substrate 

availability) 

-enabling more fastidious organisms to further colonize after them, forming 

dental plaque. 

-Along with S. sobrinus, S. mutans plays a major role in tooth decay, 

metabolizing sucrose to lactic acid using the enzyme glucansucrase 

-The production of lactic acid leading to highly mineralized tooth enamel to 

be vulnerable to decay 

-S. mutans is one of a few specialized organisms equipped with receptors 

that improve adhesion to the surface of teeth. Sucrose is used by S. mutans 

to produce a sticky, extracellular, dextran-based polysaccharide that allows 

them to cohere, forming plaque.  
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-S. mutans produces dextran via the enzyme dextransucrase (a 

hexosyltransferase) using sucrose as a substrate  

-However, many other sugars—glucose, fructose, lactose—can also be -

digested by S. mutans, but they produce lactic acid as an end product. 

-The combination of plaque and acid leads to dental decay ( cariogenic 

process)  

-If the adherence of S. mutans to the surface of teeth or the physiological 

ability (acidogenity and aciduricity) of S. mutans in dental biofilms can be 

reduced or eliminated, the acidification potential of dental biofilms and later 

cavity formations can be decreased. 

-the most common bacteria that are found in the supragingival plaque are: 

gram positive cocci (Streptococcus mitis, Streptococcus oralis, 

Streptococcus sanguis, Streptococcus mutans, Streptococcus gordonii,) 

 

Infections of Viridans streptococi 

 1- S. mutans in combination  with  Lactobacilli the leading cause of dental 

carries . 

 2- Viridans  S. (S. mutans,  S. sanguis,  S. salivarius, and S. mitis) are the 

most common cause of infective endocarditis. 

 3- Viridans  S. ( S. milleri, and S. intermedius) causing brain  abscesses 

often in combination with mouth anaerobes. 

 4- Viridans  S. are involved in mixed aerobic-anaerobic infections in other 

areas of the body eg, abdominal abscesses  

 

 

 

 


