PATHOGENICITY OF MICROBES

Toxins & Enzymes make bacteria pathogenic

Enzymes : Gram + organisms

Endotoxins: Gram – organisms

If you get an infection with toxins, you are treated with ANTITOXINS not antibodies

I. EXTRACELLULAR ENZYMES

* Increase/enhance bacterial invasiveness & virulence

A) Coagulase

B) Leucocidin

C) Hemolysins

D) Fibrinolysins

E) Hyaluronidase

F) Collagenase

G) Immunoglobulin A Protease

H) Proteases

	Enzyme
	Activity
	Example

	Coagulase
	Coagulates blood

Stops it from getting to infection site
	* S aureus

* S epidermis (non path)

	Leucocidin
	Kills WBC’s on contact
	* Beta hemolytic strep

* Some Staph

	Hemolysins
	Destroys RBC’s

Prevents O2 delivery
	* Beta hemolytic strep

* Staph

* Clostridium (perfr)

	Fibrinolysins

Streptokinase (used as a medication)
	Lyse fibrin

Breaks up bloodclots 
	* Clostridium (perf)

* Hemolytic strep

	Hyaluronidase

‘spreading factor’
	Breaks down hyaluronic acid 

(which holds tissue together to allow bacteria to spread)
	* Strep

* Clostridium

	Collagenase
	Breaks down collagen
	* Clostridium perf

	Immunoglobulin A Protease
	Breaks down IgA (assoc with mucous membranes)
	* Gram – organisms

	Proteases
	Break down proteins
	* Legionella pneumophilia
       (Legionnaires disease)


And others…

Most of these enzymes help an organism to overcome the body’s defenses.

II. TOXINS

TYPES:

A) Exotoxins = ‘waste products”

    * GRAM + bacteria

    * naturally occuring products of metabolism that bacteria

 release as they are growing (poisonous toxins)

B) Endotoxins = part of bacterial cell (cell envelope)

     * almost exclusively associated with Gram - organisms

     * Lipopolysaccharide layer that gram +’s don’t have ( 

A TOXIC layer that’s released when the cell dies

     * Endotoxins are dangerous during chemotherapy /

 antibiotic use (as cells die ( produce toxins – critical

 period for patients)


CLASSIFICATION OF TOXINS


A) EXOTOXINS

1) Neurotoxins – Nervous system

a) Clostridium botulinum – inhibits release of Ach @

 neuromuscular junction

· It’s a food poisoning but symptoms

 are neurological

b) Clostridium tetani – affects neuromuscular junction by 

 blocking the release of cholinesterase

 (enzyme that breaks down Ach)







* muscle contraction is sustained







* Masseter muscle is 1st affected







* ‘Lock jaw’ = tetanus



2)Enterotoxin – GI tract
a) S aureus

b)  Vibrio cholera – ‘rice, water, stools’

     * changes tonicity of GI tract interior,   

           dehydrates cells

3) Erythrogenic Toxin – Red Blood cells

a) Strep Pyogenes – redness/rash

b) Corynebacterium diptheria – rash in throat region

B) ENDOTOXEMIA




Caused by Gram – rods




Symptoms: 
* Increased body temperature






* body aches & pains






* weakness, malaise






* damage to circulatory system may

 occur, blood vessels leak get

 swelling of tissue







* possible coma; endotoxic shock, death





All of the above may accompany chemotherappy as

 the toxins are released as the cells die & disintegrate





Endotoxins do NOT stimulate immune system or

 antitoxins in the human body & there are no 

 preformed antitoxins available

EXOTOXINS vs ENDOTOXINS

	
	EXOTOXINS
	ENDOTOXINS

	Source
	Gram +

(primarily)
	Gram –

(mostly)

	Chemical Nature
	Most protein

(except (-) enterotoxins)
	Lipopolysaccharide

	Heat Sensibility
	Easily inactivated @ 60 – 80 C

(cook food = won’t get sick)
	Highly resistant to heat

(can withstand cooking & autoclaving)

	Lethal Dose
	SMALL

(among the most potent poisons)
	Usually much LARGER

	Pharmacological Action
	SPECIFIC

(ie nerve ending or cell part)
	GENERALIZED

(various effects, symptoms of generalized shock)

	Location in Parasite
	Cytoplasm
	Cell wall

(outermost layer)

	Antitoxin Elicited
	Yes
	No

	Converted to a Toxoid
	Yes

(with proteinaceous exotoxins)
	No


Terms to know:

TOXIN – poison produced

ANTITOXIN – Ig: immune response to toxin (to neutralize it)

TOXOID – an altered toxin (retains its ability to stimulate the immune system without its poison)

COCCI

I. GRAM NEGATIVE DIPLOCOCCI

Pathogenicity:



Neisseria gonorrhea (gonococcus)




*  causative agent of gonorrhea (STD)




* reportable disease (HPV & chlamydia have knocked it down to #3)



Neisseria meningitides (meningococcus)




* causative agent of meningitis




* usually referred to as infectious meningitis or septic 

meningitis




* an inflammation of the meninges






can be caused by: Bacteria








         Viruses








          Protozoa








          Fungi


* Bacterial meningitis: 


     Common Cause

1) seen in very young children
    (
 Haemophilis influenza (gram -)
 (usually preschool – under age 5) 


     2) Adults



    (
  Strep pneumoniae 


Non – Pathogenic:



Neisseria species are the 2nd most prevalent organism found in the 

human throat which include:


N. sicca


N. flava


N. perflava (& a few others)



There is another gram negative diplococci found as part of the 

normal flora of throat. It is Branhamella cararrhalis.

