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Shape :- spherical cells 
Arranged in irregular cluster 

*Non - motile Staphylococcus epidermidis

Staphylococcus lugdunensis

Staphylococcus saprophyticus

*Negative coagulase :-  
   Normal human microbiota

Produce catalase

Convert peroxide 
to water and 
oxygen

To distinguish between 
staphylococci and 
streptococci

Staphylococcus aureus 

Positive coagulase  

Colony color:-gray to deep golden yellow 

Producing hemolysis

Colony color :-gray to white 

Species Structure
Cell wall contain peptidoglycan

MSCRAMM 
proteins.

Microbial Surface 
Components Recognizing 

Adhesive Matrix Molecules

Virulence factors that 
mediate attachment 

Bacteria to the hast cells

Example
Protein A

Clumping 
factor

Teichoic acid

Clumping factor A

Present on the surface 
of S. aureus

Binding to fibrinogen

Complicating 
recognition process

Member of microbiota on 
the skin, respiratory 
system and GIT

Epidemiology

hospitalized 
patients

eczematous skin 
diseases

medical personnel

Locations

clothing

bed linens

fomites

MRSA Methicillin Resistant 
Staphylococcus Aureus 

spread rapidly in 
susceptible 

hospitalized patients

compromised 
immune systems 

diseases

Diabetic 
disease

HIV/ AIDS elderly 
disease 

More likely to be 
affected by a group 

MRSA

Clinical correlations

The manifestation 
Pimple → hair follicle 

OR
 Abscess 

Type of infections

Impetigo

Cutaneous infection characterised 
by pus filled vesicles on 

Erythematous base 

Accumulation of blood in 
dilated capillary

Folliculitis

Impetigo involving hair follicles

Furuncles or boils

Large, painful , pus filled 
cutaneous nodules

Abnormal tissue

Indirect effect of the 
organisms on the 
patient

Carbuncles

(Intoxication) 

Coalescence of furuncles

Present in food 
 

Caused by heat 
stable bacterial 
toxin

With systemic 
diseases

Discuses

Fever

Scalded skin syndrome

Chills

(SSS) 

Bacteremia

Affects infants 
and children

Disseminated desquamation of 
epithelium in infants, blisters 
with no organisms or leukocytes 

Toxins mediated

Food poisoning

Short incubation 
period (1–8 hours)

Resolution within 24 hours

Symptoms 

Toxic shock

Violent nausea

Symptoms

Vomiting

Fever

Diarrhea

Hypotension

Rapid convalescence 

Diffuse , macular, 
erythematous rash

Coagulase negative 

occur in prosthetic devices 

Infections

Wound infection

Manifestation

Pus

Erythema

Staphylococcus Food poisoning  
 

Caused by

Abdominal cramping

Staphylococcus aureus

تشافي

Seeding of the urinary tract by bacteremia 

Staphylococcus aureus

Coagulase - negative staphylococci

Coagulase - negative 
staphylococci except 
staphylococcus 
saprophyticus

Induce immune 
system Major cause of 

endocarditis of 
artificial valves. 

Urinary tract infections(UTI) Caused by

Staphylococcus saprophyticus 

Dysuria and pyuria in patient with urinary catheters

Dysuria and pyuria in young sexually active womenCatheter and 
shunt infection

Chronic inflammation

Prosthetic device 
infection

Chronic infection

Pain & failure of the device 

Caused by

Caused by

Coagulase - negative 
staphylococci 

Coagulase - negative 
staphylococci 

Staphylococci

Cocci Bacilli

Streptococci

Gram positive bacteria



 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gram positive bacteria

Cocci Bacilli

StreptococciStaphylococci

Classification

Serologic properties Lancefield groupings

Hemolytic patterns

Complete β

Incomplete α 
 

No hemolysis γ 
 

Biochemical properties

Species

GAS :- Streptococcus pyogenes 

Bacitracin sensitivity

Optochin sensitivity

Growth in NaCl

Shape :-

Group A according 
Lancifield classification 

Spherical Cocci 
Arranged in chain 

β hemolysis Avoiding opsonization 
and phagocytosis by

Hyaluronic acid in capsule

M protein
Inhibition the binding of 
C3b to their receptors

M protein & F protein 
Facilitation of adherence 
to host cells

C5a peptidase 
Inactivation of C5a Toxins & enzymes

Spe : Streptococcal pyogenic exotoxins 
          = Erythrogenic toxins From Lysogenic strain

Superantigens

Streptolysin S Streptolysin O Streptokinase DNases A to D

*Oxygen- stable  
*Nonimmunogenic  
*Cell- bound hemolysis  

*oxygen labile 
hemolysis

Function :- 
1* Lyse erythrocytes , 
leukocytes and 
platelets 
2* Responsible for the 
characteristic β-
hemolysis 

Seen on blood 
agar medium

Function:- Lyse 
erythrocytes, 
leukocytes, 
platelets, and 
cultured cells.

Antibody  :- 
Antistreptolysin O 
[ASO] antibodies 

*Patient with cutaneous 
infections don’t develop 
ASO antibodies 

Function :- 
1*lyse blood clots and 
fibrin deposits  
2*Facilitate the rapid 
spread of S. pyogenes 
in infected tissues.  

Function :-  
Depolymerize free 
deoxyribonucleic acid 
(DNA) present in pus. 

Epidemiology

Heterogenous

Collection of α-hemolytic & 
nonhemolytic streptococci

Green coloration 
on blood agar 
plates

Location *Oropharynx 
*Gastrointestinal tract  
*Genitourinary tract 

Mitis
Species:

S.mitis  
 S.pneuoniae  
S.oralis 

Diseases

Mutans 

Species:
*S.mutans  
*S.sobrinus 

Diseases *Dental caries  
*Bacteremia

GBS :Streptococcus agalactiae 

Group B according to 
lancifield classification 

Location

Diseases
*Bacteremia 
*Pneumonia  
*Bone and joint infections 
*Skin and soft-tissue 
infections 

Neonatal infection Late - onset infection :- 
At or beyond 7 days of age. 
 

Early-onset infection  :- 
less than 7 days of age 

Symptoms
*Bacteremia  
*Meningitis 

*Subacute endocarditis 
*Sepsis in neutropenia 
patient  
*Pneumonia  
*Meningitis 

*Lower gastrointestinal tract 
*Genitourinary tract 
*Vagina 10-30 % 

Enterococci

Arranged in pairs 
& short chains Location

Large intestine

Genitourinary tract

Growth conditions

According to 
requirement 
of oxygen

Aerobic organisms

Anaerobic organisms

Temperature  10° - 45° 

pH   4.6 - 9.9 

Grow in presence of 
NaCl and bile salt 

High concentrates 
of E.faecalis 

Virulence is mediated by

Antibiotic resistance 

Variable hemolysis pattern

Distinction by   
1* GBS antigen detection 
2* Resistant to bacitracin 

Ability to adhere to 
tissues and form 
biofilms Disease site

Urinary tract
Use fibrinogen as  
1* A nutrient 
2* Formation biofilm  

Pharyngitis and 
Pyoderma the most 
common infections

GAS are located in 
oropharynx of heathy 
person without disease 

Caused diseases before 
producing antibodies 

Transition method

From person to person through 
respiratory droplets , especially 
during winter season 

Clinical correlations

Non- suppurative 
infections 

Period of disease 
development :-  
2-4 weeks

RF:- Rheumatic fever 

PSGN :- Post-streptococcal 
glomerulonephritis 

Manifestations 
-Edema          -Hypertension  
-Hematuria  -Proteinuria 

Caused by nephritogenic strains of 
Streptococcus pyogenes. 

Inflammatory disease in 
-Heart      -Joints 
-Skin         -Brain 

Suppurative infections 

Cellulitis :-Infection of the skin 

Necrotizing fasciitis :-  
*Deep infection of skin 
*Destruction of muscle and 
fat layer 

Pharyngitis
*Reddened pharynx     *Exudate 
*Lymphadenopathy 

Scarlet fever
Pink - red rash on the chest 

Manifestations

Pyoderma

Pain , inflammation , 
LN enlargement and 
systematic symptoms 

STSS :- 
Streptococcal Toxic 
Shock Syndrome Viridans Streptococci 

Erysipelas 

organ failure, and 
frequently death.

Streptococcus pneumoniae 

Shape :-  
Oval 
Arranged in pairs 
( diplococci)

α-hemolysis 

Producing enzyme 
called peneumolysin

Degradation of hemoglobin 
→ green products

Epidemiology 

Location :-  
Throat  
Nasopharynx

Common in children 
than adults

Diseases Pneumonia 
Sinusitis 
Otitis media 
Meningitis 

Production of 
vaccine for adults 
and pediatric 
populations to 
reduce this 
diseasesStructure

*Polysaccharide capsule for 
serological classification  

Pathogensis

*From upper RT to lower RT 

IgA

Mucus

Fc region
Trapping the bacteria by 
binding to the mucin of Fc 

region 
Bacteria

+

Pneumolysin can destroy 
the ciliated epithelial 
cells and phagocytic cells. IgA proteas 

prevents this 
binding 

Amidase enzyme enhances release 
of the cell wall components 

-Teichoic acid    
-Peptidoglycan 

-Activate complement 
System 
-inhibits immune 
response

Phosphorylcholine

-Present in bacterial cell 
wall 
-Binds to receptors for 
platelet-activating factor 
-Enhances amidase function  

Capsule

cause disease in humans 
and experimental 

animals

Encapsulated 
( smooth) 

Non-encapsulated 
(rough)

Avirulent


