Hello! I'm ready to dive into the world of Streptococcus with you. This genus is a
cornerstone of medical microbiology, responsible for everything from a simple sore throat to
life-threatening heart disease.

To understand these bacteria, we don't just memorize names; we look at how they behave
on a blood agar plate and what "tags" they carry on their surfaces.

1. The Big Picture: What is Streptococcus?

First, let's place them in the bacterial family tree. As you know from your notes, all cocci
(round bacteria) are Gram-positive except for the "VeNoM" group (Neisseria, Veillonella,
Moraxella).

Streptococci are:

Gram-positive cocci.

Arrangement: They grow in chains.
Analogy: Think of Staphylococcus as a "bunch of grapes", while Streptococcus is a
"string of pearls."

Catalase Test: This is the most important first step in the lab. Streptococci are Catalase-

negative.
The Reasoning: Unlike Staphylococci, Streptococci lack the enzyme catalase to
break down hydrogen peroxide (H20z) into water and oxygen. If you drop H2O> on
them, you won't see any bubbles.

2. The "Roadmap” of Classification

We classify Streptococci using two main systems. Think of this as their "First Name"
(Hemolysis) and "Last Name" (Lancefield Group).

A. Hemolysis (The "First Name")
When grown on blood agar, they destroy red blood cells in three ways:

Alpha (a)-Hemolysis: Partial destruction. It leaves a greenish tint on the agar.

Beta (8)-Hemolysis: Complete destruction. It creates a clear/yellow "halo" or zone
around the colony.

Gamma (y)-Hemolysis: No destruction. The agar stays red.

B. Lancefield Classification (The "Last Name")



This system, developed by Rebecca Lancefield, looks at the C-carbohydrate (antigen) on
the bacterial cell wall.

It groups bacteria from A to V (skipping | and J).
High-Yield Note: This classification is primarily used for S-hemolytic Streptococci.

3. Group A 3-Hemolytic Streptococcus (GABS): Streptococcus
pyogenes

This is the "heavy hitter" of the group.
Why is it so dangerous? (Virulence Factors)

M Protein: This is its "shield." It is antiphagocytic, meaning it prevents our immune
cells from eating the bacteria. We type these bacteria using the EMM gene which codes
for this M protein.

Streptolysins (O and S): These are the toxins that "lyse" (break) our cells.

Streptolysin O (SLO): It is labile (destroyed by oxygen) and antigenic. We test for
"ASO titers" (Anti-Streptolysin O) to see if someone had a recent infection.

Streptolysin S (SLS): It is stable in oxygen and non-antigenic.
Enzymes: It produces Streptokinase (to dissolve clots and spread) and DNase B.

Clinical Correlation: Anti-DNase B testing is specifically useful for
diagnosing Pyoderma (skin infections) and PSGN.

Clinical Presentations

Your notes provide a great mnemonic for the Suppurative (pus-forming)
infections: NIPPLES.

Necrotizing fasciitis (The "flesh-eating" disease).
Impetigo (Honey-crusted skin sores).
Pharyngitis (Strep throat).

Pneumonia.

Lymphangitis.

Erysipelas (Bright red, painful skin rash).

Scarlet fever (Caused by SPE - Streptococcal Pyrogenic Exotoxin).
The Non-Suppurative (Autoimmune) Complications:
These happen after the infection because our body gets "confused."

Rheumatic Heart Disease (RHD): Happens after pharyngitis only.



Post-Streptococcal Glomerulonephritis (PSGN): Can happen after either
skin or throat infection.

4. Group B g-Hemolytic Streptococcus: Streptococcus agalactiae

If you see a case of a newborn with Meningitis or Sepsis, think Group B Strep. It often
colonizes the mother's genital tract.

How do we identify it in the lab?

CAMP Test Positive: It produces a factor that enlarges the zone of hemolysis produced
by Staph aureus, creating a distinct "Arrowhead" shape on the agar.
Hippurate Hydrolysis Positive.

Bacitracin Resistant: This differentiates it from S. pyogenes (which is sensitive).

Let's do a quick Check-In!

Imagine a patient comes in with a very sore throat. You culture the throat and see -
hemolysis (complete clearing) on blood agar.

Based on what we just discussed, if you want to know if this is S. pyogenes or S.
agalactiae, which antibiotic disk would you place on the plate to check for
sensitivity? (Hint: One is sensitive, one is resistant).



