General Principles of Microbiology

Lecture 1

Micro= Small


                Bio= Life 

         Logy= Study of science
Immunology 

· Study of our protection from foreign macromolecules of invading organisms and our response to them 

· 100 Cells die (30%)/min = 1 cell after 12 minutes 

Different Classes of Organisms 

· Viruses

· Only grow in living cells 
· Mycoplasma 

· Grow on non-living media 
· Bacteria 

· No sep nucleus; unicellular 
· Correct way to address germs 

· Listeria monocytogens (genus, species)
Basic Structure 

· Viruses 

· Nucleic acid (RNA/DNA)
· Protein shell aka capsid 
· Viruses enter cells and either divert cell to their own need for replication and kill or not kill the cell
· Bacteria (prokaryotes)
· Rigid cell wall w/ cytoplasm
· Genetic info in circular chrom
· Mycoplasmas similar but no rigid cell wall and more delicate 
· Eukaryotes 

· Compromise all uni/multicellular animal and plants 
· Genetic material organized in nucleus 
Are all Bacteria Bad?

· food spoils b4 bad bacteria grows 

· Normal bacteria (flora- complex organism in digestive tract)
· Resident (bacteria that’s always been in ur body)
· Transient (bacteria that’s entered your body but gotta come out)
Importance of Flora

· Healthy flora can help protect from infection
· Participates w/ the metabolism of the host

· Disturbances in ecology of flora may be produced by antibiotic therapy, basis of antibiotic induced diarrhoea

· Flora is controlled by host defences, deficiency may result in infections caused by organisms that are not normally pathogenic 

· Presence of normal flora in cultures can effect lab results 

· GI Tract: colon is inhabited anaerobes & coliforms (fermate)

· Skin: mostly coagulase (-) staphylococci

· No bacteria on: brain, male parts, respiratory tract, blood stream

What Bacteria Does 

· protect from invasive bacteria 

· help metabolic processes

· help immune simulation

Bacterial Infections & Host Defences 

· infections occur when a single species becomes predominate at a site which normally has a lot or no species living 

· outcome determined by bacterial pathogenicity factors and by the host response to those aggressive bacterial mechanisms 

Mechanical Barriers 

· Skin*: a barrier (dry, acidic, osmotic conditions)

· Adherence: 1st step to bacterial invasion is adherence to host 
· ligands are present on surface of bacteria, binds to receptors on host cell surface 

· Phagocytosis: some cells of body (macrophages, blood neutrophils) are capable of ingesting bacteria & killing them

· Some bacteria surround themselves w/ polysac capsule to protect it from being engulfed. 

· Opsonisation: Antibody to destroy coat

· Antibodies to Bacteria 
· Ppl may form antibodies against bacteria, antibody can function as an opsonin, or may kill organism directly 

· Complement 
· System of plasma proteins that may work together to resist bacterial infection

· Cell Mediated Immunity 
· Some bacteria are killed by activated macrophages and as such cell mediated is a vital defence against these organisms 

· Exotoxin Production
· Bacteria can produce exotoxins that can damage host tissue

· Exotoxins are proteins that are synthesized by bacteria 
· Host defence is antibodies 

Metastatic Speed 

· bacteria can spread through body through the blood 

· primary focus of infection by dissemination* of the bad organism 

* Spreading something widely 

Compromised Patients 

· some patients lack antimicrobial defences the body has 

· opportunism

· bacteraemia: blood that’s not toxic 

· septicaemia: blood that’s toxic 

· In order to enter bacteria must colonize in/on body 

· Clinical infection can be recognized by…

· Temperature 

· Rashes

· Clinical disease: easy to recognize 

· Subclinical infection: hard to diagnose (no symptoms)

How to Measure Danger of Bacteria 

· Large # of microbes 




- Small # of microbes 

· High virulence





- Attenuated virulence 

· Susceptible host




- Resistant host

= Clinical Infection
       



= No infection
(Disease)





       (O.K.)

· Pathogenicity

· Microorganisms capable of producing clinical or subclinical infection 

· Virulence 

· Capacity of microorganisms within a group to cause damage 

Pathogenesis of Infectious Disease 

· When patho. Micro. enter body, two opposing forces are set into action

· Microorg tries to multiply and invade tissues 

· Host tries to block invasion and destroy

· Capacity of micro. to initiate attack & produce disease

· Transmissibility: transfer of effective challenge amount 
· Inhalation, ingestion, break in skin, direct deposit 
· Pathogenicity: capacity to inflict damage, toxinogenicity & both 

· Invasiveness
· Microo. overcome their host’s immediate defence mech. Through their ability to

· Adhere to and persist on body surfaces 

· Protect against bactericidal sub.

· Avoid ingestion & destruction by phagocytosis

· Coagulase: enzyme accelerating the clotting of plasma 

· Hyaluronidase: enzyme hydrolyses the polymerized hyaluronic acid; the latter is pt of the unicellular ground sub. of meso tissue 
Toxinogenicity 

· toxins are substances produced by bacteria that damage host tissues or upset systems vital to the host (2 classes)

· Exotoxins
· Proteins excreted by living bacterial cells 

· Specific affinities 

· Small []

· Thermolabile (sensitive to heat)

· Endotoxins 
· Toxic sub. associated structurally with bacterial cell and liberated only when the cell disintegrates 

· Less specific, causes fever

· Bacterial liberated 

· Thermostable, less potent 
