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- *dec 5th – Wednesday final lecture (extra day)*
- first midterm : all multiple choice 
- second midterm : half multiple choice/ half short answer 
- final : half multiple choice/ half short answer 

- parasites found more in tropical climates 
- don’t know as much about viruses but are just as important as bacteria 
- viruses cannot survive on their on, they must infect a host cell and survive off that 
- bacteria is much more complicated and have a lot of functions (but still simple)
- are all bacteria bad? ( No. Some are good and provide advantages in laboratory or industrial settings. 
- can we live without bacteria? ( We could, but very difficult. More beneficial that we don’t live in a sterile world. (because of allergies, immune system problems…because they are not exposed to things early in life)
- normal flora = the good guys. But not everyone has it, for example a new born baby, making them very vulnerable to infection… the elderly also have a depletion of normal flora, also making them very vulnerable.
- transient flora = short term,  survive in the body for no more than a few days .. but in some cases some of them will stay in the body and provide a place for bacteria to live … which are resident flora = long term
- some parts of the body are very sterile= brain & spinal cord (central nervous system), blood, bone marrow, lymphatic system 
- body parts with the largest amount of bacteria= large intestine, mouth, skin, nose
- *normal flora is always harmless, as long as they stay where they are supposed to be, in the right part of the body. If they mix to another part, they become a deadly pathogen.*
- it is important to wash your hands thoroughly before an operation because if the bacteria on the skin enters an open wound and enters the blood.. that bacteria can cause infection to the heart muscle. 
- constant struggle between the microbes that want to enter the body and the body who wants to keep these out (most of the time the body wins.. if your healthy)
- most bacteria tend to live in a moist, warm and slightly alkaline pH
- not everybody at any time are equally equipped to fight an infection 
- depending on the timing and the healthiness of your immune system will determine if you will get sick or not 
- * bakers yeast & HIV patient example on how different situations can cause risk to infection*
- very bad news if bacteria can get into the blood stream because it can reach every single organ and every single tissue, need to take action to get the bacteria out immediately 
- four easiest way for bacteria to get into body = ingestion, break in mechanical barrier, inhalation (most common exposure to microbes), direct deposit (rare but various serious, example traumatic accident where all mechanic barriers are destroyed)
- COLONIZE = establish and multiply 
- CLINICAL INFECTION= disease (or see disease symptoms.. where colonization has caused damaged)
- CONTAMINATION= deposition without multiplication ( you do not contaminate a living person) 
- pathogen needs to reach a certain threshold before it can cause symptoms, but until that happens you cannot detect the disease because there will be no symptoms 
- a carrier just before the symptoms occur are the most dangerous because they can be spreading the pathogen (because they do not know they are sick yet) 
- SUB CLINICAL INFECTION= no symptoms yet, just a carrier 
- PATHOGENICITY= ability to produce disease 
- VIRULENCE= relative capacity to cause damage (or degree of pathogenicity) 
- OPPURTUNISTIC= do not normally cause disease but can do so when defence mechanisms are breached or compromised. *when you have an organism that will not normally cause infection.. unique situations*
-  example; the common cold is very pathogenic, but not that virulent.. the flu virus not as pathogenic but very virulent. 
- pili = hairy layer to help stick 
- capsule = slimy layer to protect 
- enzymes= to target and destroy defence mechanisms 
- two classes of toxins .. exotoxins = toxins actively being excreted by living organisms (usually VERY toxic)… endotoxins= found inside the bacterial cell .. (human host can only be exposed to this when the bacteria dies and it disintegrates) 
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What is Immunity
- how the hosts find a way to fight against infectious diseases
- two types; non-specific & specific 
- work equally well together  

Innate (Non-specific) Immunity 
- immune system just wants to get rid of a foreign substance 
- skin; efficient mechanical barrier
- mucous membranes; lysozyomes- can break down cell walls
- iron-binding proteins; competing for the iron in the system against bacteria 
- phagocytosis; kills organism by engulfing it 
- complement; different proteins made and reacts to any foreign cells to kill them 

Specific Immunity 
- humoral; 
- cell- mediated; 

what is the difference? 
- specific immunity; targets a very specific pathogen
- non specific; attacks any type of pathogen 

Where do immune cells come from?
- humoral; B cells responsible for making antibodies 
- Cell mediated; comes from the thymus 
- example; HIV patients have their thymus not functioning 

Humoral Immunity
- key part is antibodies 
- antibodies; special class of protein made by the immune system 
- made up by B cells 
- no two antibodies are exactly alike (each is unique; like snowflakes)
- job is to go around and look for something to bind to (an antigen)
- antigen; anything that is non self and triggers an immune response (not part of the body) 

How Does Antibody Binding Work?
- antibody; contains two chains (variable region) and constant region (the stem) (like a Y shape)
- the tip of the variable region on one chain matches to an antigen to bind 
- a bacteria that does not have a matching antigen then it cannot bind to the antigen 
- example; the cold virus changes its antigens constantly and that’s why you can get sick often (more difficult for body to have protection)
- the other chain can also attach to a different matching antigen on a bacteria… the causes clumping of the bacteria together .. which slows down the growth of the bacteria because they cannot grow in a clump. 
- this does take time to kill off the bacteria in this way 
- this process also occurs when the wrong type of blood is giving to a person 
- N terminus (very tip) is where the binding action occurs 

Classes of Immunoglobulins (Ig)
- IgG; only one able to cross the placenta 
- IgD; unknown 
- IgA; found in body fluids, more powerful then previous (because of diamond structure shape, has four pairs of chains to bind) 
- IgM; pentamer, ten pairs of chains.. so powerful used for immune response 
- IgE; associated with allergies 

Primary and Secondary Response
- Primary; very first time seeing a pathogen in the body, if the antigen is still in the body after a while, one specific antigen activates one type of B cell, and then they create the antibodies go to kill the antigens 
- colonel selection theory 
- because it is so specific it takes time (several days)
- *very complicated, specific and had a latent period*
- Secondary; the B cell is now primed, when you get exposed to the same antigen, that prime B cell is ready to react right away, therefore no latent period.. it will react right away
- much more efficient
- *whole basis behind immunization* when you go get a vaccine you expose your body to the antigen, so later your body will already know how to fight it rapidly.. “fooling the immune system” 
- “booster injections” – to remind the body 
- *DIAGRAM PAGE 15*

Serological Reaction
- detects the measurements of antibodies to determine further treatment without actually seeing the virus 

Cell- Mediated Immunity (CMI)
- T cells NOT antibodies 
- fundamental similarity to humoral; very specific 
- but T cells do not produce antibodies, the T cells itself act on the pathogen 
- *An antibody must make direct contact with the pathogen
- intracellular pathogen; by nature must be able to get inside a host cell in order to multiply and divide – creates a problem because of the initial lag period by that time it would have found itself inside the host cell and the antibody cannot find the specific antibody to bind to ( therefore humoral system is not ideal for dealing with intracellular pathogens*
- This is when the Cell- mediated immunity is helpful
- if you were to wipe out the T cell – you would be more prone to viral or parasitic infection (because humoral system will take care of bacterial infections)
- *while both systems are specific and important, they complement eachother*
- humoral; bacterial infections 
- CMI; parasitic and viral infections 
- transplant patients; cases where you would try to lower the humoral and CMI systems, because you do not want the body to reject the new organ because they think that it is foreign.. but it is risky because since the systems are lowered it increases the chances/risks of infection 

Disorders of Immunity 
- Allergy and Hypersensitivity; immune system over reacts and causes undesirable effects (can be fatal- ANAPHYLAXIS)
- auto-immune diseases; fatal mistake – starts attacking the own body 
- immunodeficiency states; inability to produce antibodies 

Immunization
- passive immunization; active administration of an antibody to a person because they cannot afford to have a lag period 
- usually involved with exotoxins that can possibly kill you 
- passive immunization is usually followed by active immunization 
- active immunization; vaccine; fooling the immune system technique 
- trigger the primary response, so that later in life the secondary response will occur 
- different type of vaccines:
- live-attenuated; easiest form of vaccine; some people may develop symptoms, but great protection (long lasting)
- killed vaccines; not using entire organism (no living cells present), safer & but less long lasting protection (need boosters)
- recombinant vaccines; most common & new, very powerful with lifetime protection (HEP B)
- adsorbed vaccines; use of salt to absorb antigens,
- conjugate vaccines; not common, inefficient vaccine 
- combined vaccines; for ease, and for multiple antigens 
- combined active; passive immunization; 
