BACTERIA

1.
Entry

Routes of Entry

1.  Skin

2.  GI Tract

3.  Respiratory Tract  


Outcomes

Remain localized

Disseminate to become systemic

Asymptomatic
CNS
Blood-borne into endothelial cells of cerebral vessels and cross BBB  
Fetus
Virus from maternal circulation
Fetal Circulation
Developmental Abnormalities

2.
Adhesion
NOT RANDOM

Highly Specific

Change in:

Bacterial phenotype

Host Behavior

Mechanisms of Adhesion



Hydrophobic



Fimbrial & Afimbrial




Require Ligand/Receptor Interaction

Effects of Adhesion



Both microorganism AND host affected



Effects on host:



MOST directly related to pathogenesis



Types:




Inapparent




Morphological




Functional




Cell Death




Invasion


Examples of Host-Mediated Cell Damage



1.
Post-Streptococcal rheumatic fever




Caused by GAS (group A streptococci)




Antigens react with heart muscle




Evoke T-Cell Response



2.
Post-Streptococcal Glomerulonephritis




Immune Complex Disease




Hypoalbuminemia and Salt Retention




Antigen Excess (b/o of hypoalb.)




Makes antibody/antigen complexes




Cross-Reaction ( tissue damage



3.
Systemic Inflammatory Response Syndrome




Endotoxic Shock, Septic Shock, Sepsis




Due to Gram (-) bacteria




Also b/o Gram (+)


A.  Ligand


Any mol. that binds to receptor



Some specialized


Different adhesions expressed @ different times



Bacteria can adhere to:




Lipid Bilayer




Cell Surface Receptors




Indirectly (host molecules bound to surface)



Types:

1. Pili to host Cell Membrane

2. S. pyogenes M Protein

“Hides” from sIgA

3. V. cholerae TcpA
Required for virulence
B. Receptors

Glycoproteins, ECM Mol, Glycolipids, Proteins

3.
Invasion 


Not all bacteria are invasive

Facilitated by:



Enzymes (collagenases, hyaluronidases)



Invasins (Induce endocytosis)


Types of Invasion



Penetration of Blood/Lymph vessels



Invasion of phagocytic cells



Digestion through tissues


Consequences of Invasion



Effect on Host Cells



Most have non-lethal affect on cell




Development of Disease





B/o damage of infected cells





Physiological alterations b/o tissue injury




General Symptoms





Malaise, Fever




Summarized:





Cytokine Release





Transformation





Prostaglandin Release





Cell Death





Synthesis of tissue factor





Adhesion molecules and PMN adhesion



Effect on Microbial Cells




Organism must adapt to new environment



Different proteins/strategies to survive




Regulation of Gene expression




Environmental signals

4.
Growth & Survival


Factors that help Microorganism to multiply

1. Damage to epithelium

2. Presence of foreign body

3. Disruption of normal microflora (antibiotics)

4. Immunocompromised

5. Transfer of bacteria to unusual sites

A. Evasion of Immune Defenses at mucosal surfaces
1)
Evasion of effects of sIgA by production of:


a)
Glycosidases or sialidases


b)
Proteases


c)
IgA-binding proteins

2.
Evasion of antibacterial peptides


a)
Efflux Pumps


b)
Lactoferrin-binding proteins


B.
Evasion of Innate Immune Mechanisms



1)
Evasion of Phagocytosis




a)
Capsules




- Protein or Polysaccharide





- Chemical Nature






Prevent adhesion by phagocytes






Prevent Immunal recognition




b)
Destruction of Phagocytic Cells




- Exotoxins (kill PMNs and macrophages)





- Released into environment or phagocyte




c)
Proteases




- Degrade sIgA




- Also Inhibit Complement (C3b, C5a)




d)
Complement Interference





- Binds to complement regulator



2)
Intracellular Survival



Advantages





Safe from antibodies, complement





Constant environment/nutrients




Techniques




Prevention of phagosome/lysosome fusion





Escape from phagolysosome





Resistance to lysosomal enzymes





Inactivation of harmful oxygen species

C. Evasion of Acquired Immunity

1)
Evasion of Antibodies


a)
Production of Ig-binding proteins


b)
Antigenic Variation

2)
Superantigen toxins (over stimulate immune response)

3)
Immunosuppression 


D.
Other



1)
Host Cell Mimicry



2)
Antigenic Switching

5.
Dissemination


A.
Direct Spread


B.
Via Nerves


C.
Via CSF


D.
Via Blood


E.
Via Lymphatics

6.
Release and Transmission


Transmissibility

Shedding/Transmission necessary to maintain agent in population


Communicable v. Non-communicable



Sites:
Skin, Resp. Tract, GI, Fluids
VIRUSES
1.
Entry

Same as Bacteria

2.
Adhesion


Exhibit organ and cell specificities (reflects presence of specific receptors


Varied tropisms (1+ type of tissues)


Interaction between host cell and



Nucleocapsid (Naked Viruses)  

OR



Virus Membrane (envelope)


2˚ Sites of Localization



Determines nature of delayed symptoms



Skin:




Viremia
rash due to infection of epithelial cells

3.
Invasion


A.
Effects on Host Cells

1. Cell Death

Usually b/o inhibition of DNA/RNA synthesis

Eliminates host requirement for enzymes, etc; good for virus

2. Transformation

Normal cells ( Malignant

Irreversible

Stable integration of viral DNA into host DNA

Host cells show altered:



Cell Surface



Metabolic Functions



Growth/Replication Patterns

3. Cell fusion

Due to changes in host cell membrane structure

( Giant, multinucleative cell ( Cell Death

4. Cytopathic Effects (CPE)

ANY visible change in appearance of infected cell

ID by viruses by time of onset and CPE pattern

4.
Growth & Survival

Evasion of Immune Response


Much Pathology due to Cytokine Production



Advantage:

System Overload



Virokines:

Cytokine like proteins (Affect IL-10)



Viroreceptors:
Receptors for cytokines


“Silent” Invasion:




No toxin formation




Late onset of illness



Long term infection of cells (persistent, latent infections)




No adverse effects on cell viability


Establishment of intimate molecular relationships




Engineer subtle changes in cell function

5.
Dissemination

6.
Release and Transmission


Persistence



Chronic


Virus Continually Detectable at low levels


Mild or No symptoms

Latent Infections




Not continuously detectable




Intermittent Flare-Ups

