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Streptococci
Gram positive cocci 



❖Intended learning outcomes: 

• By the end of this lecture the student will be able 
to: 
1. Understand the types of  Streptococci and their 

virulence factors .

2. Know the diseases caused by Streptococci sp. 

1.  Have a knowledge on the difference between 
pyogenic infections and toxin mediated infection



● Family: Streptococcaceae

● Genus : Streptococcus 

The term Strepto meaning 
twisted chain .



Habitat •They are widely distributed 
in nature, some are 
commen commensals in the 
throat and intestine, while 
others significant human 
disease. 



• Classification: Gram- positive 
cocci

• Arrangement: Chains or pairs

• Size: 0.5-1.0 ℳm  in diameter 

• Features: Non-motile, non-
sporing, some strains are 
capsulated 

General Characteristics of Streptococci 



Enriched media
Needs growth medium 

supplemented with special 

nutrients to be cultivated in a lab

like blood agar for optimal growth. 

Facultative anaerobes 
Can survive in environments 

with or without oxygen

In the lab Streptococci require:  



Streptococci are catalase negative, 

they do not produce the enzymes 

catalase. 

Biochemical Markers

Q/ Which organism would be positive for 
catalase test?
A-Streptococcus                                                        B-Staphylococcus
 
C-It depends on how they were cultured     D-Both , because all gram positive are catalase positive 
        





β-Haemolytic Streptococci are further classified into Lancefield 

groups (A to H and K to V) based on the presence of specific 

carbohydrate C-polysaccharides in their cell walls.

Lancefield grouping 

Based on cell wall antigens



Modern Method 



Beta-hemolytic Streptococci :Is associated 

with complete lysis of red cells surrounding the 

colony.

Alpha-hemolytic Streptococci : Is a partial 

or “green” hemolysis associated with reduction 

of red cell hemoglobin.

Gamma-hemolytic (Non-hemolytic)

Refers to absence of any hemolytic  activity. 

The type of hemolytic reaction displayed on blood agar is 

used to classify the streptococci





-It is also known as the 

Group A streptococci (GAS).

Streptococcus pyogenes 

-Facultative anaerobe

- 5-10% optimal

- Catalase negative

- Human pathogen

- Is Beta-hemolytic

 



Streptococcus pyogenes produces human 

infection by its capability to invade and 

spread into tissue and by production of 

certain enzymes and toxins. 

Pathogenesis and virulence factors



1- M protein: Is the most important 

virulence of streptococcus pyogenes and 

has antiphagocytic activity. 

Antibodies to M protein are protective. 

The M protein plays an important role in 

the pathogenesis of rheumatic fever,

 Antibodies to these components react 

with cardiac muscle tissue.

 Some M types are rheumatogenic, while 

other types are nephritogenic.



2- Lipoteichoic acid: a surface 

component that mediates adherence of 

the organism to mucosal surfaces. 

3- F protein (fibronectin-binding protein) 

a surface structure that interacts with 

host cell fibronectin and mediates 

adherence and entrance of the bacteria 

into the host cel





This enzyme destroys hyaluronic acid in 

the host connective tissue, which helps 

in the spread of skin infections like 

cellulitis.

Removes clotted blood or fibrinous / 

purulent accumulations by digesting 

DNA within them

DNase(Ribonuclease)



Streptolysins (hemolysins)

These are toxins that lyse red blood cells. There 

are two distinct types:

Streptolysin O

Streptolysin  S 

Streptolysin  S 

Oxygen-labile toxin

Oxygen-stable toxin





















Positive result:

Arrowhead 

hemolysis appears 

where the two 

bacterial growths 

are closest

Laboratory identification of S. agalactiae

Bacitracin Resistant



Gram stain : Gram positive , 

lancet-shaped diplococci, 

encapsulated .

Culture: Small, round ,alpha-

hemolytic colonies.

Key test: -Optochin sensitive .

                -Quellung reaction

                -Bile solubility 



Virulence & immunity 

-primary virulence factor:

Polysaccharide capsule prevents 
phagocytosis. More than 80 antigenic 
types exist.
Immunity: Depends on anti-capsular 
antibodies 



Clinical significance
-Primary cause of pneumonia 

(60-70% of bacterial cases ), sinusitis 
, otitis media, meningitis.

-Classic presentation: sudden 
onset of fever ,chills sharp pleural 
pain ,and rusty sputum .
-Treatment : drug of choice is 
Penicillin G.



Gram stain : Gram positive 

cocci in chains .

Culture: typically alpha-

hemolytic but some are non-

hemolytic.

Key test: Optochin resistant  .

                







The most serious infection caused by this 
group, occurring in individuals with 
damaged or prosthetic heart valves.

S. mutans synthesizes sticky 
polysaccharides from sucrose ,contributing 
to dental caries.



Key test : growth on bile esculin agar 



A major cause of nosocomial (hospital acquired ) 

infections ,particularly in immunocompromised patients.

Infections: Urinary tract infections(UTI), wound 

infections, biliary tract infections.

 

Known for developing a wide range of antibiotic 

resistance (e.g., vancomycin, aminoglycosides, and beta-

lactams).

Clinical significance
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