First midterm is all MTC
2nd is half MTC and short answers 
final is accumulative 
	 don’t get midterms back
best way to connect is by email health Canada email for immediate contact

Jan 10th 
Lecture 1: 
Microbiology: the study of small things, 
Immunology: how the body’s immune system helps us fight infection. 
Need microscope to see them.
Not germs or bugs have names 
Bacteria: 
	Mycoplasma is a bacteria 
	Parasites 
	Can survive on their own cell dependent 
Fungi: 
Viruses: simple, smallest, don’t do well outside the body. 
	Most difficult to study 
Eukaryotes: have nuclei 
Prokaryotes: don’t have nuclei
All bacteria is not bad. And most can’t cause disease. 
	Some are good some are usefull for us, body is filled with bacteria 
	Without the good bactiera we would be more prone to disease and get sick more often. 
	Good bactiera is used to keep food fresh, also clean the environment  breakdown toxic material. 
Pathogens: bad bacteria. 
“Normal” flora: bacteria that live in the body normally benefit for us to have these bacteria 
	most in large intestine colon
	also in skin  some bacteria have adaptive to survive in the skin. 
	In the mouth 
	The genital track moist 
	not in stomach because of strong acid in stomach 
area’s in the body that’s sterile? 
	The bloodthe circulatory system. nothing should be in blood
	Urine is sterile in body, when collecting it, its get contaminated with normale flora when exciting the body. 
	The muscles and joints 
2 types of normal flora: resident vs transient 
	babies (infants) have very little normal flora 
	also older people have very littler 
	the young and older get the most dieases because they don’t have their complete normal flora and can’t figth diease well.
transient: getting the bacteria everyday  in the body for short time because its not in the ideal area of the body die off. 
resident: when transient bacteria get into a ideal area of the body (deep in the body) they will multiply and stay for a long time all life time ->the transient form will turn to a resident form. 
The bacterial colony: 1 million bacteria clumped together. 
Why more bacteria are on the hand when hand is washed??
	Skin is not just one layer many layers of skin cells. 
	New actively multiplying skin cells are at the bottom, the normal flora bacteria live in the lower layer of the skin, so when you wash away the outer layer of your skin and expose the lower layer of the skin with a bunch of normal flora bacteriathat’s why after washing hand there’s more bacteria on the hand. 
	In general normal flora bacteria are not harmful, but when they move from the area they will become harmful.
Ex: E.coli if they stay in the gut, not harmful, but if they move from gut to another area through the blood it will become harmful.  

The body adaptive to protect itself against infectionsnot specific  
	Plus the immune system  specific

How do bad guys get in?
Bacteria is not smart.	they just want to find a good place to live and survive. So they don’t want to kill their host because then they will have to find a new home most harm don’t by them are not intentional. 

Worst case: infection in blood  get into other parts of the body. 
Bacteraemia: presence of bacteria in blood.
Septicemia: presence lead to infection. 

Microbial disease: 
	Can’t make you sick if not in body and multiply
Colonize: bacteria have fond a place and are staying there and multiply there
Clinical infection: when you see symptoms, the bacteria is causing harm
Contamination: very little multiplicationnot in a place where it can multiply a lot.

Pathogenicity: the measurement of how successful a bacteria is of causing disease. 
Virulence: how serious the symptoms is severity. 
Ex: the cold virus we get it a lot so high Pathogenicity, but low Virulence, as only some people die from cold. 

Worst case is if its high Virulence and high Pathogenicity. 

Opportunistic: when immune system is compromised (low) then a bacteria that can’t cause infection and become pathogen will cause disease and be dangerous for us. 

Pathogenesis of infectious disease: 
A bacteria must first get in the body. 
Transmission
Inhalation: our reparatory track have improved to protect us.-->silica 
	Most gets in through this pathway
Ingestion: 
Break in the skin: cut in the skin macrophages that protect us from pathogens. 
	Don’t need a huge cut for them to get in.
Direct deposit : when bacteria gets in directly into the deep tissues. 
	Due to traumatic injures. 
	Least likely 

How does a pathogen adhere to us? 
Pili or fimbriae: are same thing with different names
	Tiny hair like things
	These hairs make bacteria more sticky
	Not removed as easily as they stick to body more 
Capsules: protective capsule around the bacteria. 
Enzymes: bacteria produce these to kill macrophages and WBCs to protect itself. 
 
Toxinogenicity: 
	Produce toxics to harm the host cells.
Exotoxins: outside 
	Released by living cells to produced exotoxins bacteria must be living and multiplying. 
	When bacteria actively multiplying release toxics (by-product), which harm the host 
	Bacteria try to protect itself by releasing the by-product released but the toxin by-product will harm the host. 

Thermobaric: sensitive to heat. 
Botulisms: very harmful, in food, when we heat the foodthis gets killed and we are saved

Endotoxins: less potent less serious then exotoxins
	Not released, but are part of the bacteria’s cell wall bacteria can’t release it
	Only get exposed to it to when bacteria die in the body, 
Endotoxins shock: a bunch of bacteria die in the body only serious if millions die 
	These are much more thermostable  don’t die when heated. 

Lecture 2 slide 8: 
Bacteria B: not able to bind to It as there is no antigen for it.
The v area is called the variable region
The bacteria will clump together and die off as they won’t be able to preform noramle cell function. 
The antibody wants to clumb the baterai cells together 

Antibody: in the body, fights pathogens
Antigen: on bacteria, antibody recognizes antigen. 
Classes of lg: 5 classes 
IgG: paternal antibody, protests the host, 
IgA: protects host
	Diamond shape so has 4 binding sites

Slide 13

1 and 2 immune response: 
1 response: slow
The body from the beginning starts to produced B cells produce antibodies 
	When pathogens enter the body, the B cells get excited not all b cells, only some
	The lock and key comparisonthe body recognizes which B cell is best to fight the antigen on the pathogen. 
	Latent period: when the antibodies are being produced by B cells 21 days
	This period determines if you get sick or not. 
	Due to latent period, you get sick when the body can’t keep up with the multiplication of the bacteria. 
	Once the bacteria is eliminated, the production of antibodies deceases but not to the base level, once a certain B cells has been activated it will constantly produce more antibodies in the body.  
 2nd response: fast
Once exposed to the bacteria again, then the B cell will quickly recognize the antigen and response very quickly and the latent period is very short 1 day.
The b cells that needs to be activated is already kind of stimulated, 
Very fast and efficient in recognizing antibodies and killing pathogen 
This forms the basic principle of vaccinations vaccines have the dead or purified bacteria so your body can recognize the antigen. Vaccination triggers the primary response (1 response)
	We get some vaccines every year (flu shot) because the bacteria changes (mutates) itself so the body is not able to recognize it.  
	Can only get vaccinations at a certain age (can’t be too young), reasons: because the immune system is not strong enough, can’t give all the vaccinations at once  too much stress on the immune system. 
Slide 14
	Another way of showing primary, secondary response. 
Slide 15
	The only reason the body produces a certain antibody is because the body has been infected with a virus or bacteria that’s carrying with an antigen.
Serological Reaction very strong test to test the antibody
	Another test is to check the patient’s blood for antibodies. 
Slide 16: Cell- mediated immunity
	T-cells are not antibodies
	For antibodies to work they must bind to the virus cells.  works well with pathogens in or near blood.  humoral immune system. 
	
	Other pathogens are intracellular pathogens are hidden in the host cells (heart cells, liver cells, etc) t-cells defend against this. 
	intracellular pathogens can escape the humoral immune system.
	When virus cells hid in the host cells, something changes in the formation of the host cells  this change allows the t-cells to recognize the infected cells.
	t-cells kill the virus cells by killing the host cells. 
Virus are leaking so they rely on the host to survive. 
Slide 17: Disorders of immunity
Allergy and hypersensitivity: over reaction to antigen in absence of true infection  can be fatal 
	The body produces antibodies for all foreign things, not just pathogens  
Anto-immune diseases:
The body mistakes body cells as foreign cells and attacks it. 
Cambel bacteria: 
Immunodeficiency States
Immunodeficiency states
Graft rejection 
The immune system doesn’t recognize good vs bad, only recoginzes self vs not self.  this is bad for doctors when doing organ transplant. So could decrease immune to prevent rejection of foreign organ, this could be bad as the body would be more vulnerable to virus and bacteria. 
Slide 18
	Passive immunization 

For vaccinations to work, don’t need to vaccinate 100% of people, as long 90% of people get vaccinated, the other 10% are protected. Because virus is passed from person to person, it will be hard to be passed on when 90% will reject it. 

Missed some:

Antibiotic therapy: 
Selective toxicity: A random cell that is resistant doesn’t cause harm. But when you take antibiotic, it kills most of the cells but the odd small percentage that is resistant. Now all the new bacteria cells will be resistant to antibiotic.  
	 it’s not good to over use antibiotic when patients don’t need it because it causes resistant bacterial cells. 
For animals when they get sick, farmer know that when animals get sick they grow slower. So farmer give a tiny amount of antibiotic to the animal’s food. This protects the animals but it creates resistant cell. 
 can never eliminate resistant but you can slow it down. 
So, know ign that we know how to use antibiotic, chose the one that is most narrow and most ?? always monitor the therapy, 
Most antibiotic are safe but some can affect the GI tract, skin, renal system, etc

Slide: acquired resistance important
3 main mechanisms of resistance
1. Alteration in drug target: mutation of the bacteria
2. Production of inactivated enzymes: bacteria making an enzyme that destroys the antibiotic
3. Decreased uptake of antibiotic: bacteria don’t take up the antibiotic, or does efflux: the bacteria cell learns to pump out the antibiotic. 
New Slide 
Intrinsic: the resistance is happening because its not used well???
	Not a big problem
Acquired: big problem
	When the symptoms get worse, because the bacteria resisted  unpredictable, treatment failure

Skipped 2 slides
New slide:
	Doctor tells you to take all the medication, but most people stop taking it when they feel better. 
	So, what’s happening is that: when you only take some, it doesn’t reach the blood stream, and its only killing the bacteria that highly un-resistant, 
	So, when you stop the medication, those few that’s left are less to not cause symptoms, but the ones that’s left are the most resistant. They will repopulate and you will get sick again, the doctor will suggest the same medication, but now this medication won’t work as all the bacteria are resistance. SO, NOTE TO SELF:  TAKE ALL YOUR MEDICATION.  

Lecture 3: 
Diagnostic microbiology 
Isolation of pure culture from specimen: 
	We use a platinum wire because it heats up and cools down very quickly. 
	Isolate one single cell from millions, this is done to study that one cell. 

Preserve the specimen so they you can future study it. To study them for a long time you need to keep it in, freeze-dried (lyophilized), frozen at -80C
Can’t look at single cell with naked eyetoo small,
Can see colonies as millions of cells together  big enough to see.

How do we look at them under a microscope?
Even with high resolution microscope, we can’t see them, must stain bacteria so that we are able to see them. 
 most common stain used is gram stain. 
Its not a gram stain, it’s a gram procedure
4 steps of the procedure:
1. Crystal binds strongly to the peptidoglycan layer
2. Iodine doesn’t do anything to the colour, it fixes it more tightly
3. The timing is very important because 25 sec is enough to remove all the stain from gram negative but not gram positive.  because gram + is very thick
This step differentiates between gram + and gram -
[bookmark: _GoBack]step 3 is called the decolourization(REMOVE COLOUR) step most important  do it for 25 seconds 
	depending on the bacteria it will be pink or purple
	pink is gram negative, purple is position
Gram positive cell wall: vey simple, the membrane is thick- made of peptidoglycan layer.
Gram negative cell wall: more complex, Has a second member- called outer membrane, thicker then gram positive- thicker so retains a lot more stain, 
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