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· John Austen (sub for Dr. Yan)
· Microbiology

· Micro: small

· Bio: life

· Logy: study or science

· 
Immunology: study of our protection from foreign macromolecules or invading organisms and our resposnese. 

· Different classes of organisms

· Viruses 

· Mycoplasma (grow on non-living media)

· Bacteria (prokaryotes; don’t have separate nucleus )

· Parasites (cannot grow on its own,; requires a host)

· These are all small (microscopic)

· Prokaryotes 

· Bacteria (archeabacteria)

· No nuclear membrane

· No membrane bound organelles

· Simple flagella 

· Cell wall contains peptidoglycan 

· Eukaryotes

· Protists

· Single celled organisms

· Plants, fungi, animals

· True nucleus 

· DNA is bounded by a membrane 

· Membrane bound organelles

· Complex flagella 

· Bacteria 
· - Rigid cell wall to keep things in place 
· - Genetic material – circular chromosome 
· - No nucleus (nucleoid) 
· - Both DNA (in chromosome) and RNA (dispersed in cytoplasm; used for protein synthesis; messengerRNA transverseRNA)
· - Binary fission (reproduction) 
Immunity: what your body does in order to protect to you from disease.
· Body is being bombarded by infectious diseases and microorganisms everyday

· 99% of microorganisms were exposed to everyday are not harmful and are not able to cause disease. 

· Even if you do get exposed to invading organisms your immune system and body can still protect you from getting sick

· This doesn’t always work and pathogens do win resulting in you getting sick. 

· 2 types of immunity

· non- specific (innate); contains components which protect you from everything (not specific pathogens/viruses). They protect you from good and bad microorganisms. They keep out EVERY kind of bacteria, but are still very useful and good first line of defense to keep you healthy. 
For example: 

· skin: effective since it is non permeable. But barrier when skin is cut; the opening of your skin doesn’t have to be very wide to allow microorganisms to come in. they are microscopic. Ex: paper cut is enough opening to let in viruses

· sweat is a very good antibacterial because it contains an enzyme called antibacterial. As soon as bacteria lands on ur skin, sweat kills it.

· Skin is slightly acidic; bacteria prefer a neutral atmosphere

· Hair on skin act as barrier

· Dry areas on skin ex: back of hand not preferred for bacteria, they live and reproduce better in moist environment.  

· Skin is cold for bacteria, it will take them time to adapt and reduce its reproduction. May die.

· Although skin is a good protector from bacteria but some bacteria have adapted to skin and like it. 
· LAB RESULT: more bacterial growth after washed hands, compared to before you wash your hands. Why?
When doing first swabbing; removing the bacteria you caught during the day. 

When you wash your hands, you remove the remaining bacteria and the layer of dead and dry skin. 

When swabbing the second time, you have exposed the moist juicy part of the skin, where the bacteria that was always there in your hand to begin with. These are the bacteria that grow and you find a lot of growth. They are harmless as long as they stay in the part of your body where they belong.

· The bacteria you have in your tongue are as harmful and infectious if they are in your heart.
· That’s why surgeons scrub their hands very hard before going into surgery because they re not only removing the bacteria on dead skin but the bacteria orginially in their moist skin lower layer. 

· Mucous membranes  (mechanical)
· Cilia in respiratory tract

· Lysozyomes, ph 

· Eyes are exposted to bacteria all the time but eye infections are rare due to the lysozomes in eyes.

· Iron-binding proteins

· Some bacteria require iron for growth

· Transferrin, lactoferrin

· Take away the iron from access to bacteria preventing it from growth

· Phagocytosis

· PMNS, monocytes, and macrophages

· White blood cells; they kill any forgein bacteria good or bad. Very good for protection against pathogens. 

· Complement 

· Complex system that is nonspecific immunity. 

2) specific (adaptive, acquired); both work hand-in hand to give maximum protection; neither is more important than the other. 
· Humoral and Cell-Mediated (CMI)

· •What is the difference between innate immunity and adaptive immunity?

· – Innate: protects against ANY invader, does not discriminate

· – Adaptive: directed against one type of invader, dependent on past exposure
· ------------------------------------------------------------------------------------
· Humoral Immunity 

· Circulating antibodies

· Antibody: protein that binds specifically to a substance (its antigen)

 Igs or immunoglobulins (Ig)
· Produced by B-lymphocytes upon stimulation from antigen presenting T-cells 

· Recognize toxins, capsules, some viral proteins  
· *TRICK QUESTION: Antibodies made inside your body, antibiotics you buy them from the drug store. 

· Antigen
· “non-self” 
·  Protein, glycoprotein, lipoprotein, polysaccharide 
· What structures could be “antigenic” in a bacteria? Virus? 
· Anything your body does not recognize

· Can be good or bad

· When an antibody and antigen combine together they produce and antibody antigen complex. 

· 1o and 2o Immune Response (B-cells function here)
· PART OF Humoral Immune System (cont’d): 

· 1o Response (takes 3-4 weeks)
· Ab production triggered on first antigen introduction 

· Latent period of several days 

· Circulating antibody detectable after 5-10 days 

· Antibody in serum is maximum at ~21 days, then drops to low levels 
· 2o Response 

· Basis for Immunizations 
· Vaccination; fooling immune system. Introduce dead virus to build antibodies to produce a primary response and so when u actually get the disease you get a secondary response and disease is bombarded by antibodies and get great protection. 

· Occurs when Ab is introduced 2nd, 3rd,4th ...time 
· RAPID RESPONSE: Detected right away and defeated. (no latent period)

· That’s why often you never get the same virus again (chicken pox happens once)
· Lag, rapid Ab increase (2-3 days), slow decrease 

· Booster injections to maximize Ab levels 

Antibody Detection

· Serological Reaction
· Indirectly detect disease/ presence of virus 
· Detects presence of antibodies in serum sample
· Antigen and antibody interact; agglutination 

· Antibody titration

· Detect unknown microorganisms using known antisera

· -----------------------------------------------------------------------------

· Cell-Mediated Immunity (CMI)

· T-cells NOT antibodies! 
· Helper, suppressive, cytotoxic (killer) generated from memory T-cells 
· Exposure to antigen induces response from trained T- cells 
· Essential for defense against intracellular organisms, parasites, tumors and other foreign cells (i.e., transplants, grafts) 
· Immune-suppressive medication for transplant recipients 
 QUESTIONS: 
· Which immune system is good for fighting parasits and viruses?

· ANS: CMI system since its T-cells can detect a normal cell in your body and a cell that has been infected by a virus. Antibodies and b-cells can’t do so. 
· Which immune system is good for fighting bacteria?

· ANS: Humoral Imune system; b-cells and antibodies can detect the antigens of bacteria and fight it. Humoral Immune system not good for viruses because the virus needs a host cell to survive and so it will enter a cell and when the antibodies show up to fight off the virus they cannot detect it because the virus and its antigens are now located inside the host cell. This can only be detected by T-cells. 
· Disorders of Immunity:
1. Allergy and Hypersensitivity

· OVER-reaction to antigens in absence of true infection 

· Can be fatal.....ANAPHYLAXIS  
2. Auto-immune diseases 
· EXAMPLE: myelin sheath (from chicken)

· Protein of the bacteria looks similar to the nerve protein so when when bacterial protein is all destroyed and there are still antibodies left over they will begin to attack similar looking nerve proteins causing pain. When antibodies disappear symptoms will disappear. 
i. Immune system reacts to its own “self” antigens 

ii. “auto-antibodies” 

iii. Type I diabetes, MS, rheumatoid arthritis, lupus  
3. Immunodeficiency states 

a. Inability to produce antibodies and/or disfunctional CMI 

b. Congenital, disease, AIDS  
· 4. Graft rejection 

c. NORMAL immune reaction to “non-self” 

d. Control by immune-suppressive medication 
**IMUNE SYSTEM does not detect good from bad; it detects self from non-self. 

· During organ transplant you lower the immune system to reduce antibodies to avoid the rejection of organ. So immune-suppresive medication is given.

· But procedure is invasive and can be exposed to infections. Thus antibodies are needed so you cannot completely knock out the immune system. 

· Immunization

· Passive Immunization

· administration of pre-formed antibody (very expensive) against a specific microbial agent 
· immune system will try to reject the only way to save this person. The only way to get around it is to use human antibodies in order to reduce the response of the immune system. 
· IgG animal origin: short lived, risk of hypersensitivity reaction 

· IgG human origin: short lived, no risk of reaction 

· Gamma globulin (IgG): pooled from large grouped of blood donors and has antibodies to many common infections 

· Hyperimmune globulins (IgG): specific for a particular microbe 

· Active Immunization

· Used for measals (tricking immune system)

· Stimulates immune system by administration of antigen

· LONGERLASTING

· Live-attenuated vaccine
· Sub-clinical or mild illness mimicking the disease 

· Local (IgA) and humoral (IgG) immunity

· Rapid immunity development

· Serious illness in immuno-compromised individuals
· Killed vaccines, sub-unit vaccines and toxoids 
(Safer but not as effective)
· Antigens without infectivity 

· May require boosters 

· Adjuvant with toxoids 

· Polysaccharide vaccines can be conjugated to protein (see conjugate vaccines) 
· Recombinant vaccines (most common)
· DNA recombinant technology 

· Attenuates microorganism 

· Hep B vaccine 
· Adsorbed vaccines 

· Vaccine mixed with inorganic salt for slower adsorption and longer- lasting immunity 

· Tetanus, diptheria 
· Conjugate vaccines  (replaced by recombinant vaccines)

· Designed for poorly antigenic microorganisms 

· Conjugate antigen of interest to immunogenic, non-toxic protein 

· Haemophilus influenzae type b 
· Combined vaccines  
· For ease of administration 
· Example DPT; 3 in one

· All recombinant; using one protein for each

· Cheaper, only have to get one shot instead of 3 at 3 different times.

· Combined Active-Passive Immunization  
· Immediate protection after possible exposure to microbe 

· Hyperimmune Igs and vaccine injected at DIFFERENT sites 

· Tetanus, Rabies, Hep B 
· Antibiotic Resistance: (becoming such a big problem)
· Continuation of the immune system; if the immune system wasn’t able to do its job then taking antibiotics will help fight off bacteria
· Antibiotic resistance is a very huge problem today because its making the use of antibiotics useless because bacteria are becoming resistant to antibiotics. 

· First antibiotic discovered= penicillin 
· By accident; in 1929

· During WW2 penicillin helped save ppls lives

· *Antibiotics is a very useful class of drugs used to fight ONLY bacteria! 

· Useless against viruses, fungi disease. 

· Very safe and effective for bacterial infections

· Since antibiotics became so safe the widespread use of it lead to the bacteria to develop antibiotic resistance against it. 

· Most common example: penicillin. 

· Many bacterias have gotten antibiotic resistance against penicillin so penicillin cannot kill it. 

· Antibiotic Therapy depends on the location of the disease/infection. 
· Although antibiotics don’t have any side effects there are exceptions; ex: penicillin; many people are allergic to it

· Monitoring therapy; must follow up on patient. If no improvements the type of antibiotic is not the right antibiotic

· Most bacteria can multiply ever 20mins.

· Exponential replication (1 cell splits to 2, 2 split to 4, etc.)

· Mutation can occur at any time during replication

· Mutation can occur at a location of dna binding site, and so the antibiotic will not be able to recognize the dna 

· The bacteria has become resistant and so when it multiplies or divides producing countless resistant bacteria. 
· Huge problem. 

· Mutation + selection (need both) give you antibiotic resistance. 

· GI Tract 

· Get eColli in GI Tract and they multiply; one of the cells gets mutated and is now resistant to the antibiotic tetracycline

· Patient takes Tetracycline which fights off the ecoli in your blood. 

· Tetracycline will kill off all the eccoli cells except for one mutated resistant cell.. this cell will multiply. 

· Antibiotic caused the problem. 

· These tetracycline resistant cells will continue to live in gut. It is safe as long as it stays in the gut
· As soon as one of them escapes and goes somewhere else (example urinary tract; this will cause an infection.)
· When take tetracycline; no effect and so no cure. Need another antibiotic or the immune system has to do the work. 
· Any use of antibiotics unnecessarily will select for resistant mutants. 

· The more mutants u get; more resistance; lower the life spand of the antibiotic

· We need to be more selective; before u prescribe check if mutated. And select the most appropriate antibiotic instead of using most common one. 

· More you randomly give, the more resistence you are creating. 
· This is what happened to penicillin

· The mass use of penicillin in hospitals led to a huge antibiotic resistance, so penicillin is no longer as useful and effective. 

· Antibiotic Treatment Resistance: 

· Decreased uptake of antibiotic: 

· Antibiotic arrives, can get intact with the cell but it cannot enter
· Cell is impermeable to the antibiotic

· Antibiotic can get into the cell but the cell can detect it and pumps out the antibiotics instantaneously. 

· * CLASS NOTES: PAGE 27 ONLY NEED TO KNOW ONE EXAMPLE OF EACH

· page 28-29 don’t need to memorize any of the information there but just for helping. 
· Antibiotic Resistance: 
· Intrinsic: predictable form of resistance; as long as the doctor knows the material resistance should not be a problem, they can predict it because they know that the microorganism wont be effected by this specific antibiotic
· Acquired: unexpected resistance; what causes all treatment failure in hospitals; the mutated and selection stuff that happens to the bacteria to create a antibiotic resistance. 
· Efflux: taking out
· Current overuse of antibiotics:
· In livestock: farmers add antibiotics to animals food to prevent them from bacteria resistance. farmers object to keep herbs as healthy as possible so their animals can grow faster and healthier so they can sell them faster and make more money. 

· Faster the animal is sold the less expenses the more profit. 

· This causes constant selection resulting in antibiotic resistance; creating unnecessary pressure adding antibiotics to the environment for no reason. 

· SOLUTION: Antibiotics should just be used for treatment of the animal when it is actually sick.

· Antibiotic treated toys for children.

· Babies bite on plastic toys which are treated with antibiotics so babies wont get sick. 

· ** the more we abuse antibiotics the less we can use them when we are actually sick; if we don’t abuse antibiotics we don’t hve to find new drugs to treat us. 
· MIC: minimum inhibitory concentration
4 most highly populated bacteria locations in human body

· GI TRACT

· MOUTH

· SKIN

· GENITAL SITE

· IF YOU GET AN INFECTION IN UR SKIN, ANTIBIOTICS WILL NOT GO TO THE SKIN FIRST, IT WILL GO TO THE GUT FIRST. THEN BE SOAKED UP INTO THE BLOOD STREAM AND THEN GO TO THE SKIN.
· First few days your taking drugs for treatment the antibiotics are in gut,

· If you stop taking the antibiotics early then you will have killed off all the low resistant bacteria, medium resistant bacteria, and then the most resistant bacteria are still in your body, chillin’ #bossbacteria

· Important to FINISH ANTIBIOTICS. 

· Not a problem in developed countries we know this + antibiotics are cheap.

· In undeveloped countries ppl share antibiotics/ save some for later due to expensive cost. 

Diagnostic Microbiology
· Isolation of pure culture from specimen. 

· why?
· Certain clinical samples are easy to work with (like blood or spinal fluid) because shouldn’t be any growing bacteria in such fluids

· Other samples such as fluid from urine or stool are very difficult to work with 

· Isolation of what we care about and what is not necessary. 

· If mixed culture it will give you invalid data; you have to have a pure culture to get good results. 

·  Culture media. 

· why?

· what?

· who?
· Inoculation methods 
· streak, spread, or pour
· o
Inoculation methods 

· streak, spread, or pour

· the inoculation loops are made platinum that heats and cools down quickly and doesn’t not carry toxicity that would affect the colonies.

· Loop easy to sterilize it 

· bacterial colony contains millions of bacterial cells

· inoculation leads to a pure mixture of a single bacteria after spreading and thinning. Thinning spreads out the different types of bacteria

· preservation of cultures:

· •
can be stored up to four months

· •
if more, then freeze drying and freezing at a specific temp must be done

· o
Why would we want to keep a “copy” of a bacteria we isolated from a patient?

· •
For comparing over break of flu and further research
· Incase you want to do further research. Or further observations. 
LEARN THE DIFFERENCE; trick question

Colony morphology: see what 10 million cells of bacteria stacked together looks like with your eyes.

Cellular morphology: one single bacterial cell; have to use a microscope to diagnose it. 

· Need to stain the bacteria so you can spot it. 

· Grams stain procedure (takes 5 mins): Purple ones: gram+ Pink ones: gram – (cell wall structure causes it to turn pink/purple)
· *peptidoglycan is what is stain/detected.
· Gram neg has 2 membranes and the peptidoglycan wall is thin. 

· Layer is so thin so 20sec of alcohol will wash all the stain away

· Gram pos has one membrane and the peptidoglycan wall is thick

· 20 secs is too short to remove all the stain from the gram pos cell wall. (DECOLOURIZATION: the timing is important; if leave it for more then 20 sec stain will be removed too much of the crystal violet stain from the peptidoglycan cell wall and so the results will be wrong.)

· A hundred different types of bacteria can cause this disease; you know that it is caused by only gram positive suspects. So you do this simple test to eliminate the gram neg and give u the bacteria that are ground positive. 
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· Exotoxin: toxin  bacteria releases
· Endotoxin: toxin part of the cell wall structure 

· Only gram neg has lipopolysaccharide so only gram neg can make endotoxins. 
· If patient is going through endotoxic shock taking a grams stain test will show he has endotoxins because he has gram –ve bacteria. 

· Cannot occur with grams +ve because does not contain lipopolysaccharides. IMPOSSIBLE
· MacConkey – S/D media

· Contains: (Bile salts, crystal violet inhibit Gram +ves)
· Bile salts and crystal violet is the selective parts.

· Kill the gram positive and allow the gram negs to survive

· Gram positive cannot grow on macConkey plates 

· If you see a colony it’s definitely a gram neg

· Only use this plate if its gram neg; be sure your suspect is gram neg or else it wont grow on the plate

· Bacteria loves sugar; some bacteria contain enzyme which break down lactose; they break it down to create lactic acid. 
· Non-lactose bacteria; Bacteria that doesn’t have this cant use the lactose but since plate has simple sugars; they can still live and grow

· Bacteria that uses lactose, need to have the mechanism to get rid of lactic acid that is being accumulated in bacterial cell because of the use of lactose. Needs to be removed from cell or it will die. 

· Has phenol red; pH indicator; changes color based on the pH of the solution. 
· In acidic; turns red

· In neutral/basic; colour remains same.

· The lactose fermenting bacteria will make a red colour because of the presence of lactic ACID in the cell will be detected by the phenol red.

· BEIGE: non-lactose fermenting bacteria

· RED: lactose fermenting bacteria

· ONLY WAY TO DEFRENTIATE ECOLLI AND SALMONELLA IS MACCONKEY TESTING (cannot rely on gram stain test because same sugar metabolization)
· IN stool sample: always see E-colli bacteria

· It is a gram negative rod shape bacteria 

· Stains pink in the gram stain 

· Lactose fermenter 

· Salmonella 

· It is a gram negative rod shape bacteria
· Non-lactose fermenter

If infected with salmonella you will see mostly red (presence of e-colli)
· Some beige colonies (salmonella)

· Now you can pick off the colony and place on new plate to get pure culture colony. 
· Once you have selected the right media to grow bacteria on, need to figure out the temperature needed for them to group

· Bacteria can grow all the way from very low temps to very high temps

· Most bacteria which effect us as humans live at 30-37 degrees C because they adapted to the temp of humans. 

· Most concern: ones that can reproduce at 4 degress C, same temp as refrigerator
· This is dangerous because we assume it to be a safe temperature wherer bacteria cannot grow. 

· You may think its safe but bacteria like psychrophilic can be multiplying and be a risk to u through your food. 
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Liseria is a psychophile which can be found in soil, 

Food born pathogen is a huge problem for industries because even if they can take precautions these bacteria can have outbreaks and cannot do anything about it. Very dangerous but exceptions. rare
Most human pathogens are mesophiles
· 30-37 degrss

· thermophiles 

· can grow and reproduce at high temperature

· TEMPERATURE IS KEY TO PROVIDE IDEAL ENVIRONMENT FOR BACTERIA TO GROW

· OXYGEN REQUIREMENTS: 
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concentration of oxygen is very important for bacteria growth
· some bacteria are very picky with their need for oxygen

· in pic; the gradient of oxygen levels. The higher level has more oxygen, the deeper end has no oxygen concentration. 

· The location of the growth of the bacteria, bacteria growth indicates the bacterias need for oxygen

· Ex: Obligate aerobes: these bacteria grew near the top so they can only survive and only multiply in the presence of oxygen
· Facultative aerobes: Does not need the oxygen, but prefers to have more oxygen but can still grow without it but will grow much slower. (more growth on the top)

· Most common bacteria

· Obligate anaerobes: cannot grow in presence of oxygen 
· How can it survive in the human body where most of its tissue has oxygen.

· In lower end of intestine has little oxygen; rare to find there. 

· Certain situations where body parts become anaerobe; serious injuries prevent blood flow due to the damage of capiliries resulting in a lack of oxygen. Here patient is at risk of obligate anaerobes in that localized area in the body. 

· Anaerobe infection doesn’t happen very oftern but when does very serious and must be treated immediately because tissue damage will spread. 

· Aerotolerent anaerobes: can grow anywhere regardless of concentration of oxygens. 

· Microaerophiles: very picky with level of oxygen they require. Require level somewhere between the two extremes, if not at that level they will not grow. 

· Anaerobic Jar: (expensive 1000$)

· Difficult to work with anaerobes; need an oxygen-less environment so use special tools which is an enclosed jar that pumps out oxygen. Sealed. 

· Alternative: candle jar: light up candle, seal it. The burning candle will use up all the oxygen until it burns out and so an anaerobe environment is created. 

· In general bacteria prefer neutral or slightly alkaline pH

· Water/moist environment preferred over dry by bacteria. 

· Osmotic pressure: bacteria cell wall is not that rigid, so if large diff in salt concentration/ ionic concentration in surroundings the bacteria cell wall will rupture. 

· Ex: if lots of salt outside, liquid outside will shrink the bacteria

· If lots of salt inside, liquid outside will migrate in and expand and rupture the bacteria. 

· When culturing a bacteria need to have osmotic pressure for the bacteria to keep it from dying. 
· Human Pathogens 
· 4 groups 

· bacteria 

· fungi

· parasits 

· viruses

Scientists have done most research on bacteria because they are easiest to culture. 
Gram Positive Cocci:
· gram positive: purple in gram positive stain

· cocci: round cells

· 1. Staphylococcus aureus:

· Staphylococcus: is genus (capitalized)

· aureaus: is species (lower case)

· name of organism is written in italics; or underlined
· REALLY NASTY PATHOGEN : many toxins associated w/ it 
· By far, most common and most challenging pathogen found in hospital environment. 

· What makes bacteria successful pathogen?

· cytotoxins; cyto means cell. Destroy the cells of the hosts that cause tissue damage. Ex: breaks skin

· Haemolysins; haemo- means blood. So it slices red blood cells. 

· Enterotoxin: entro-inside, gut intestine

· Food poisoning types mostly found in dairy prodcuts

· Toxins already present will cause faster for the person to get sick. 
· Exfoliative toxins: specific in targeting skin (exfoliate)
· Toxic shock syndrome: very rare
· Staphylococcus aureus is a bacteria that is always a pathogen the only pathogen that can produce coagulase in the Staphylococcus genus

·  Enzymes:

·  Coagulase (coagulation of fibrin)

·  made by almost all pathogenic staphylococci

· used in laboratory test to differentiate from S. epidermidis, S. capitis and S. saprophyticus

· Beta-lactamase (penicillinase)  destroys penicillin
· Many S. aureus strains are found in normal population (~15%) 
· Carried in anterior nares, axilla, perineum and hands 
· Problem:

· 85-90% of strains isolated in hospital are penicillin resistant!!!  Localized purulent infections (pustules, boils, styes, conjunctivitis,

· otitis, etc.) 
· Pneumonia, osteomyelitis, septicaemia, endocarditis 
· Food poisoning, toxic shock syndrome, scalded skin syndrome

· Staphylococcus aureus is a nosocomial infections (infection from hospitals)
· Try to avoid it because once you get infected hard and challenging to treat. 

· Avoid; washing hands etc. 

· Important cause of hospital acquired nosocomial infections from stitch abcesses, infected wounds, or generalized infections
· MSRA (Methicillin-resistant Staphylococcus aureus) = is a bacterial infection which is resistant to both penicillin and methicillin 

· Once effected treatment is a challenge

· Patient may be isolated to prevent the spread of MSRA
· Staphylococcus epidermidis:

· Opportunistic pathogen: 99% of time it is safe but when escapes it can cause infections. 

· Not considered pathogen but under certain conditions can still cause infections. 

· Streptococci

· Cellular arrangement is how u differentiate. 

· Will form in chains (streptos)

· While staphylococcus aures will form in groups 

· haemolytic properties (alpha, beta)

· alpha: tend to produce a little bit of haemolysis but not enough to destroy all red blood cells.

· Beta: destroy all red blood cells; shows a red halo of all red blood cells around colonies
· Non haemolysis; don’t produce haemolysis to destroy red blood cells
· carboydrate C antigen (Lancefield classification) 
· separate chains

· M-protein

· divides beta-haemolytic 
· mostly group A
· protein that’s s pilli structure that makes cells sticky

· Streptococcus pyogenes

· Group A, beta-hemolytic, S. pyogenes causes: 
· acute tonsillitis (strept throat) – can lead to rheumatic heart disease 
· impetigo, cellulitis, etc. (skin infections) 
· fever and septicaemia

· Caused by toxins 
· streptolysins (O and S) (causes strepthroat)
· neutrophils and macrophages 
· streptococcal pyrogenic exotoxins (Spes)

· scarlet fever rash

· Pathogen but in most cases not that dangerous but must be careful of it  because it can…
· Produce this Enzymes 
· hyaluronidase (helps spreading of bacteria)
· if you have an enzyme that can destroy the hyaluronic acid, your cells will collapse, allowing the bacteria to spread quickly because they can go through the tissue 

· Virtually all are penicillin G sensitive (vs. S. aureus)!!! 
· Education of health personnel 
· Aseptic obstetric procedures 
· Early detection and treatment
· Flesh-eating disease ... aka Necrotizing fasciitis

· Streptococcus pyogenes culprit 
· Does not actually “eat” anything 
· Toxin is responsible for damage

· Research indicates that 
· hijacking human plasminogen from blood, attach to surface and activate it into protease...good for spreading...

· bacteriophage has gene encoding for enzyme allowing bacteria to escape entrapment and killing by neutrophils (white blood cells)

· PENICILIN TREATMENT CAN TREAT FLESH EATING DISEASE
· Streptococcus agalactiae

· Group B 
· Found in vagina of health women (can cause neonatal infections)
· Can be spread to newborn baby; weak immune system which can effect/ infect baby.

· Causes no problem for mother carrying this organism, but if the spread to baby can cause..
· early septicaemia (high amounts of bacteria)

· respiratory distress or shock at birth 
· high fatality rate (serious)

· delayed meningitic form (initial exposure of bacteria)

· 1-12 weeks post-partum 
· sequelae

· no treatment but prevention by testing woman and recommending C-Section to prevent exposure of baby to bacteria.
· Streptococcus faecalis

· Group D, aka Enterococcus 
· Part of normal flora of GI-tract 
· Prey on compromised individuals 
· Naturally resistant to antibiotics

· Found in gut 
· Viridens streptococci (found in mouth)
· Found in oral cavity of health individuals 
· Can cause endocarditis in individuals with damaged heart valves
· If move and migrate from mouth to blood stream they can cause infection

· Streptococcus pneumonia
· Also known as pneumococcus 
· Polysaccharide capsule has antiphagocytic properties

· ~90 distinct capsular serotypes 
· Found in naso-pharynx of healthy individuals 
· Can cause

· lobar pneumonia 
· meningitis

· Prevention strategies (elderly, alcoholics, crowded living, vaccination)
· Normally found in pairs 

· Cause lung infections (pneumonia)

· GRAM NEGATIVE

· Pink round shaped bacteria

· 2 species

· Neisseria gonorrhoeae

· Neisseria meningitides
· Cannot differentiate the two using gram stain 
· Neisseria meningitidis

· Very danergous pathogen
· *Causes meningitis; inflimation of the meninges of the central nervous system

· Vaccines available to protect individuals form nasty disease

· Gram negative diplococci 
· Laboratory isolation using chocolate agar, 5-10% CO2, 37 C

· use selective media (i.e., Thayer-Martin) when isolating from nasopharynx

· Frequently found in the naso-pharynx of healthy individuals  Antiphagocytic polysaccharide capsule

· 13 different serogroups 

· A, B, C, X, Y and W135 most prevalent

· Carriers can occasionally develop infection or pass organism to non- immune individuals who develop infection

· Only infects humans!!! 

· usually children or those living in crowded living quarters

· occasional epidemics

· Infection can result in

· Meningitis 

· Septicaemia (starts as skin rash) 

· Waterhouse-Friderichsen Syndrome (complication of septicaemia...most severe form of septicaemia by N. meningitidis) 
· Nasty strain leads to WFS which is highly fatal

· Very rare

· Early detection is of menigitus which can be treated

· Hard to detect with babies because symptoms of meningitis similar to those of normal flu 
· Penicillin is primary antibiotic used

· Vaccination is recommended for children (11-12 years), teenagers and college/university students living in dormitories

· Conjugated vaccine for serogroups A, C, Y and W135

· now have meningococcus vaccine for infants at 2-5 months (serogroup C)

· Neisseria gonorrhoeae

· One of the top STD around the world
· Gram negative diplococci, 0.6-1μm in diameter 
· In a clinical lab, grow on Thayer-Martin plates, in damp environment with CO2

· VERY sensitive to drying and changes in temperature 
· Causative agent of STD gonorrhea

· In US, it is the second highest reported STD, after chlamydia 

· >350,000 cases/year reported in the US (2001) 

· Number of cases is now decreasing every year

· Benefit that ppl are so afraid of getting HIV so they are using protection
· Use of condoms

· This is also protecting them from all other STDs including gonorrhoeae

· Clinical gonorrhea 
· MEN: causes acute infection of urethra (90-95%) 
· WOMEN: 50% are ASYMPTOMATIC!!!
· Women are carriers (no symptoms so the organism can be spread unknowingly to the partner)
· Cervicitis 

· If untreated can cause PID, sterility

· Disseminated Gonococcal Infection (DGI) 

· 1-3% cases, usually women

· Fever, skin infection, arthritis

· Neonatal infections

· Rare, but newborns can acquire infection from  mother during birth 

· Causes gonococcal ophthalmia neonatorum (acute purulent conjunctivitis) 

· DIAGNOSIS 
·  MEN: use microscopy to directly observe swabs of urethral

· discharge 
· WOMEN: culture is necessary from endocervical, urethral

· and anal swabs

· *Without doing any test how can u know if its N. gonorrhoeae or N. meningitis?
· You have to pay attention to the location of the organism]

· Type of culture 

· Symptoms

· Is it from the genital swap or from the central nervous system. 

· PREVENTION and TREATMENT
· ****Penicillin used first, doesn’t work then use ciproflaoxacin***
· Penicillin resistance is emerging (South-East Asia, West  Africa, Canada and US) 
· Give penicillin first, if works okay, if not then provide other treatments like:
· Treat using ceftriaxone, cefixime, ciprofloxacin or ofloxacin combined with doxycycline/azithromycin 

· Resistance to ciproflaoxacin (quinolones) emerging 
· First truly synthetic antibiotic made in the lab. 

· Thought that the resdon so much resistance because these bacteria and fungi have been around for so long that bacteria exposed to so many times, so many mutations occur over time. 

· To make antibiotic inside the lab it will be less easy for bacteria to produce any resistance

· After using it for a few years, started seeing resistance again. 
· SIMULTANEOUS treatment of partners is ESSENTIAL 
· Must treat person plus all the partners because there is a high chance that they are carriers 
· No vaccine available 
· Research being conducted in the USA army 

· If you make a launch pack of vaccine and u vaccinate the entire world, within a week, the bacteria will change so the immune system recognizes it as a new antigen and so until now there is no vaccine for n. gonorrhoeae 
· It will protect u from the first version but now u need a new vaccine for the new version of the bacteria. 
· Gram Positive Bacilli:
· Bacilli: rod/cylinder shape

· Gram positive: purple (when doing gram stain)

· 2 groups: 

· Spore Forming Rods 

· Non-Spore Forming Rods

· Areobic 
· Spore Forming Rods 

· 2 genus: Bacillus and Clostridium
· Release of potent exotoxins causes disease

· Bacillus anthracis
· 

Causative agent of anthrax 

· 

  UNIQUE protein capsule, antiphagocytic 
· protects it from immune system and antibodies from ur body

· capsule is always present (unlike the spore which instantaneously forms when extreme change in environment)
· 

  Aerobic growth conditions 
· bacteria which loves to grow in presence of oxygen
· 

  Spores are very stable, resistant to heat, drying, UV and disinfectants; spores germinate and toxins are made 
· the deeper u go in soil, the less oxygen there is so they get around that by producing structures called spores

· spores serve to protect tehse bacteria from environments that are very toxic or not very supportice of this bacteria surviving

· high temp, lack of oxygen, 

· spore is a thick wall structure that prevents all of this stuff from penetrating the cell

· these bacteria can sense change in environment and so it can instantaneously change itself into this spore to prevent anything from penetrating or entering the cell which is important because of all the nasty stuff in environment

· bad because it also doesnt let nutrients to come in

· its called dormant because it just stays there until the environment changes back to normal (doesn’t reproduce just sits there protecting itself)

· spores are huge benefits for the bacteria because they cant be sterilized. 

· Very hard to get rid of them in hospitals 
· 

  Humans exposed to spores usually through contact with animals or soil 
· ex: working in the farm, direct contact with soil or with the animals 

· 

  Used in bio-terrorism and warfare 
· has been used in history for terrorism; 

· after 9/11 bio-terrism using these bacteria and so scientists began researching it 
· 1. Bacillus anthracis exotoxin 

· Encoded on pXO1 plasmid

· Plasmid contains virulence factors which are transcribed optimally 
· Inorder to be truly pathogenic: has 2 different plasmids involved 

· First is pXO1

· Second pXO2
· @ 37°C, increased CO2 and serum proteins

· ?? Where are these conditions found ??
· found inside ur body?? I think check.. 
· Exotoxin composed of 3 separate proteins: 
· Edema factor (EF)

· Protective antigen (PA) 
· Lethal factor (LF) 
· These three proteins form the active proteins that cause these symptoms; toxin only active when these 3 proteins are present or else it wont be pathogenic

· Separately proteins are not toxic, but combined are lethal

· pXO2 plasmid encodes capsule genes (second plasmid)
· **BOTH plasmids required for virulence**
· without the capsule the bacteria could have died and not produced these proteins.

· Prevention and Treatment

· RAPID treatment is essential 
· Antibiotics: penicillin, doxycyclin, ciprofloxacin or levofloxacin

· Vaccine against PA protein is available
· Not to general public only to ppl exposed to it 

· Like farmers, military soldiers exposed to bio-terrorism 

· 2. Bacillus cereus

· 
Causes food poisoning when spores enter food product 
· cooking temperatures cant even kill the bacteria 
· 
Motile, non-encapsulated, resistant to penicillin 

· 
ENTEROTOXIN is responsible for illness 

· 
2 types of enterotoxin 

(i) Heat labile: nausea, abdominal pain, diarrhea. Lasts 12-24hrs 
(ii) Heat stable: SEVERE nausea and vomiting, short incubation 
· The B cereus is heat resistant, but the toxic it produces, its toxins are heat sensitive.

· As long as the food is cooked properly it will not have an effect. (commonly found in rice)

· It is not the bacteria that causes these symptoms it’s the toxins so when u get rid of the toxins u wont be effected
· Antibiotic treatment useless....preformed toxins 
· Its not the bacteria u wanna worry about because the bacteria in ur body will die in the acidic environment in ur stomach, 

· It’s the toxins that are in the rice need to be treated; the antibiotics wont kill the toxins
· Clostridium (similar to bacillus but HUGE diff is anaerobic)
· Anaerobic ----( differentiates this bacteria from other spore-forming bacilli 

· Botulism, tetanus, gas gangrene and pseudomembranous colitis 

· POWERFUL EXOTOXINS ----( RAPID DIAGNOSIS 
· Involve powerful exotoxins 

· Clostridium botulinum

· Rapidly fatal food poisoning from lethal neurotoxin 
· Targets the nervous system (prevents the production of Ach which is released in order to stimulate contractions

· Neurotoxin blocks Ach release in autonomic system; flaccid
muscle paralysis:

· Afebrile, bilateral cranial nerve palsies, double vision, trouble swallowing, muscle weakness

· Respiratory paralysis ----( DEATH

· Treatment: antitoxin and respiratory assistance 
· Smoked fish, improperly canned vegetables

· Proper cooking destroys spores
· Canning industries know about botulism and so they put extreme measures to be extremely safe 
· Usually happens in canned products at home where ppl making these do not take proper precautions. 

· Infant Botulism 
· Occurs when infant takes in enough spores that they actually germinate in the gut
· Kids don’t have ground like adults.
· Honey contamination with spores

· Spores germinate and bacteria colonizes intestine

· Neurotoxin release -( 2-3 days of constipation -( Trouble swallowing, muscle weakness

· Clostridium tetani

· Tetanus (toxin acts on CNS and stops the muscle from relaxing; cant stop contracting)
· Rusty nail contaminated with spores punctures skin; wound provides anaerobic environment

· Exotoxin: tetanospasmin

· Sustained contraction of skeletal muscles

· Severe muscle spasms (lock jaw); high mortality at this stage

· Booster (inactivated toxoid) given every 10 years

· Clostridium perfringens

· Gasgangrene

· Seen in soldiers wounded in battle

· 2 classes of infection: 
(i) Wound infection/cellulitis

· necrotic skin exposed to bacteria, damage to local tissues; skin feels moist, spongy, with ‘crackly’ pockets

· (ii) Clostridial myonecrosis

· bacteria inoculated from trauma into muscles; exotoxin secretion destroys adjacent muscles; as muscles degrade get black fluid excreeted from skin

· FATAL unless treated with oxygen, antibiotics (penicillin) and removal of damaged tissue

· When flood it with oxygen to kill it (anaerobic) 
· Clostridium difficile

· Causes antibiotic-associated pseudomembranous colitis 
· Naturally immuned to most antibiotics 
· Seen more commonly in hospitals than tetanus, anthrax or botulism 

· Overuse of broad-spectrum antibiotics destroys normal intestinal flora 

· Infects colon and releases exotoxins 
· Toxin A: diarrhea  
· Toxin B: cytotoxic (destroy cells) to colon cells 

· Symptoms: severe diarrhea, abdominal cramping, fever

· Possible cause of diarrhea in patients on antibiotics

· Treatment discontinue antibiotic treatment Administer metronidazole or vancomycin

· ?? What is different about these antibiotics ??

· Non- Spore Forming Rods

· 2 medically important bacilli 
· Listeria monocytogenes and Corynebacterium diptheriae

· Listeria monocytogenes

· Causative agent of listeriosis; immunocompromised are at high risk 

· Found in foods such as soft cheeses, unpasteurized milk, cold cuts, pâté 

· PSYCHROPHILE -( survives in refrigerator 

· 
Variety of symptoms:  
· General malaise, diarrhea, meningitis, septicaemia, still-birth/abortions 

· Facultative intracellular aerobe 

· Crosses 3 protective barriers (blood-brain, GI and feto-  placental) 

· Treatment: ampicillin or trimethoprim-sulfamethoxazole 

· Corynebacterium diptheriae

· Found in children; uncommon in Canada, usually found in imigrants 

· Causative agent of diptheria 
· Colonization of pharynx and release of exotoxins into bloodstream

· Exotoxin damages heart and neural cells

· Treatment (3 steps): 
· (i) Antitoxin

· (ii) Penicillin or erythromycin 
· (iii) DPT vaccine

· Can be lysogenized by a bacteriophage (virus that infects bacteria)

· Gram Negative Bacilli
· (the Enterics) 
· Enterics

· Found as part of normal intestinal flora BUT can also cause disease 

· 4 Major Groups: Enterobacteriaceae (Salmonellae, Shigellae, E. coli ), Vibrionaceae (Vibrio, Campylobacter) Pseudomonadaceae (Pseudomonas), Bacterioidaceae 

· Organisms are divided into groups based on biochemical and antigenic properties 

· Biochemical Classifications

· • Ability to ferment lactose • EMB Media:

· • Lactose fermenters are dark purple/black

· • Inhibits Gram positive bacteria • MacConkey Media:

· • Lactose fermenters are pink-purple • Inhibits Gram positive bacteria

· ?? What type of media are these ?? SELECTIVE/DIFFERENTIAL

· H2S production 

· Hydrolysis of urea 

· Liquefy gelatin 

· Decarboxylation of amino acids 

· Classification Using Surface Antigens

· Variable O-antigen: outermost layer of LPS 
· • Changes between enterics 

· K-antigen: covers the O-antigen 

· H-antigen: flagellar sub-unit 
· • Only in motile bacteria 

· Diseases Caused by Enterics

· • Cause diarrhoea with various complications and other infections

· 1) Diarrhea-with/without systemic invasion

· Bacteria bind intestinal cells but do not enter 

· EXOTOXIN release causes diarrhoea; ENTEROTOXIN causes fluid/electrolyte loss 

· Watery diarrhoea, NO FEVER 

· Vibrio cholera 

· 2) Diarrhea with intestinal cell invasion

· Bacterial virulence factors allow binding and invasion of cells 

· Toxin release destroys cells [image: image4.png]


bloody stools 

· Fever response • Shigella, 

· 3) Diarrhea with invasion of lymph nodes and bloodstream

· Abdominal pain with diarrhoea containing white and red cells 

· Fever, headache, increased white cell counts • SalmonellaTyphi,Yersiniaenterocolitica,Campylobacterjejeuni 

· Other Enteric Infections

· Urinary tract infects, pneumonia, bacteremia and sepsis 

· Nosocomial infections by: E. coli, Klebsiella pneumoniae, Proteus mirabilis, Enterobacter, Serratia, Pseudomonas aeruginosa 

· Pseudomonas aeruginosa: opportunistic pathogen, often infects burn patients and can disseminate through body into CNS 

· Salmonellae

· Member of Enterobacteriaceae family 

· Unable to ferment lactose 

· All have animal reservoirs EXCEPT S. enterica serovar Typhi (humans are only host!!) 

· Types of infections in humans: enterocolitis, enteric fever, opportunistic infections, septicemia and osteomyelitis 

· Two species: S. enterica and S. bongori

· Enterocolitis (tummy problems): 
· S. enterica serovar Enteritidis 

· S. enterica serovar Typhimurium

· Enteric fever: 
· S. enterica serovar Typhi 
· S. enterica serovar Paratyphi

· E.colli precautions is found more in raw hamburger and not in steak 
· Steak is one whole piece of meat and the e.colli is on the outside, so when cooked, the ecolli will be killed

· Hamburger is taking a piece of meat and mixing it all up so the e.colli is evenly distributed throughout the entire thing.

Shigella 
· Parasites
· Viruses are very different from everything we taled before 

· Some scientists don’t believe they should be classified as living organisms

· Requires a host cell for it to be able to function (growth and replication)

· Bacterial cell can be a host cell for a virus

· Lab culturing viruses

· Tissue or cell culture

· Culture a virus in a cell 

· Very expensive and difficult

· Must be careful and trained to work with tissue culture because its very easy to contaminate 

· Apoptosis: a programed cell death

· Every cell has a defined live 

· Only cells that live forever are tumour cells; something goes wrong with the apoptosis programing in the cell and that’s why it keeps living

· This is a big advantage in the lab; can have one culture of tissue culure as a tumour it wont die so it keeps growing and wont have to start over. 

· Most tissue cell lines and tumour cell lines. 
· Another key feature that makes them different is that they either have DNA or RNA. Never have both!!!!

· Every other microorganism has both. 

· This is why they need another host sell. Without the host cell they don’t have both. 

· They need both in order to replicate so they are soo reliant on the host cell

· Virus is taking material and packaging in a form of a synthesis process

· Viruses in general are much smaller than bacteria

· Require an electron microscope to be seen (cant see it in a light microscope)
· All viruses are small but some are larger than others. 

· Viruses made of.

· In some cases they are very simple

· Protein envelope 

· Nucleic acid (DNA or RNA)

· Antigens (spikes) on the outside

Because they are so simple they need to have an effective way of infecting a cell and take control of a host so it can survive. Needs to find a suitable cell and invade it as soon as possible

· Once it is inside it can take over its material and grow and multiple

· Key steps for a virus to replicate

· 1. Absorption: virus has to find a receptor on a cell in order for the viruses antigens to attach to the outside of the cell so it can ultimately start penetration.  The binding is very specific. If it finds the right receptor it triggers it and attaches, (key step)
· 2. Penetration and uncoating; 
· penetration throught he plasma cell and the uncoating of the protein envelope (happen spontaneously)

· 3. Nucleic acid and protein synthesis: (aka manufacturing step) integrates the RNA or DNA, it tricks the cell into thinking this DNA is a part of it so the cell is helping the virus manufacture the raw material for the virus: building the nucleic acid and the protein needed for the virus to take over the host cell
· host cell becomes packed with this protein and nucleic material. 

· 4. Assembly: putting all the parts together and starts to take up all the space in the cytoplasm until the whole cell cant take 
· 5. Release: host cell membrane lysis will occur when the cell dies and the newly assembled viruses will move around the body. 

· As more and more viruses are produced, more invation of host cell, the more symptoms that will occur

· Incubation: when first exposed to the virus nothing really happens / no change to indicate infection until the spread of the virus after a few days start having symptums. 

· Microbiologist  task is to determine which virus is causing the patients symptoms 
· Detecting a virus is much harder than bacteria because they are so much harder for u to see. 

· Expensive to have good electron microscopes

· Scientists have found tricks to 

· The scientist can detect a virus by detecting the immune response

· Indirect way to determine the patient is suffering from a specific virus by basing it on the immune response (the antibodies present in the body) of the patient without even seeing the virus itself. 
· If don’t have a an electron microscope you can do:
· **NOTE : NOT SEEING THE VIRUS ITSELF, SEEING ITS EFFECT TO FIND IT 

· INDIRECT METHODS 

· Hemagglutination test

· See the rxn between the antibodies and the virus; if there are clumps that form. 
· Cytopathic effect

· Virus either changes the shape if the cell so when u put a blood sample from a patient that may contain the virus and see the behavior of the RBC and what effect the virus is having on the RBC, in this case changing the shape or killing the RBC leaving holes or spots in the sample. 
· Immunofluorescence

· Virus will give up a bright green 
· Not seeing the virus cell its self you see a halo around it where it is Reacting with the antibody 

· Viral diagnosis: (PAIRED SERA)
· Detection of patient’s immune responses

· Mix the antigen with the patients blood and see the reaction

· Do a dilution: take a sample and dilute it with water

· As u move down, the less and less it is diluted, at one point u have diluted too much, so the last endpoint where u have an endpoint, it will be that level (1600) when u dilute it even 1600 times there were still enough antibodies to be positive

· Need to have at least 2 samples.

· Take the first one, and then take the second one a few days later to see if there is a sharp increase in the level of antibodies.

· Have to have 2 samples between short period to see if it an active infection. 

· If not sharp increase it is not infected by that virus; find urself another one pretty. 

· The higher the dilution time the higher the concentration of antibodies that are there. 

· Viruses are not true living cells

· Do not have to be named by genous or w.e.

· Named after the scientist who discovered them or by the disease.

· Reperatory viruses 

· are the most common and effective 
· Easiest to spread
· Name the first 5 true respiratory viruses; Included in this group are:

· l. influenza viruses 
· 2. parainfluenza viruses 
· 3. respiratory syncytial viruses 
· 4. rhinoviruses 
· 5. adenoviruses

· True Viruses: 
· surface antigen markers that help determine the virus: 

·  Hemagglutinine 

· Neuraminidase 

· How they are sampled or catagorized or marked (H1N1)

· Flu shot is important 
· Protects you and those around you. 

· Working in the hospital, very young, very old, need to protect urself and those ppl around u (because they are not very healthy)

· Influenza vaccine is a lowsy vaccine 

· Need to get one every year because the marks outside the envelope go through a lot of recombination so it changes its antigenic characteristics and so to the immune system it will look like a new virus to the immune system
· Need new antibodies 
· The influenza in Mexico a few years ago was weird

· Usually the elderly get much more effected 

· Healthy young people were getting symptoms and dying

· One reason was because the older people had the natural immunity because they were exposed to that epidemic and they already had antibodies against it and are protected. The young people missed that exposure. 

· In the spring: vaccine cocktails which contain many virus antigens inside

· Every several years same strain of viruses come back and are effective to contaminate 
· 2 hemespheres: 2 seasons at opposite ends of the world

· scientists see which viruses were causing the most antigens and chose those for antigens and add them to the cocktale 

· High risked groups should definitely get vaccines:
· Elderly, young, immunocompromised and patients with lung disease
Parainfluenza viruses

· Effects young children. 

· More mild

· RSV (Respiratory Syncytial Virus)

· In adults not very dangerous; cough then goes away

· Effective in children and can be dangerous

· Happens 2x a year

· Children/babies are more prone because this virus because babies don’t know how to cough up the phlem in the lungs 

· Rhinovirus:

· Causes the common cold

· Behaves similarly to influenza virus 

· It changes so u are no longer protected so u get a cold over and over and over again. (recombination)

· Cold starts off slowly and then the flu hits you overnight 

· Adenovirus

· Called a respiratory virus because it causes respiratory infections

· Happens to ppl of the army 

· Not given to the general population 

· Enteric Virus:
· Although it means it lives in ur GI TRACT or gut Enteric means different things; they don’t cause symptoms in ur gut 

· Don’t cause diahrea

· Only cause symptoms when escape ur gut and go to ur nervous system, then it will cause diahrea and 

· Multiply in the gut and colonize there but will have no symptoms (people are only carriers) and can be very common in population and can spread very easily. (ex. Polio disease)

· Some ppl 20% of population do experience symptoms so should be vaccinated.

· Replication happens in the gut and then when it escapes, depending on where it ends up it will cause different diseases. 

· Seriousness of the symptoms depends where it lands and that depends on how serious the symptoms may be. (muscle, liver, or brain) 
· Polio (when reaches the brain):

· 2 types of vaccines and preventions

· Salk vaccine 

· Killed or inactivated vaccine; since killed it prevents the virus from escaping the gut and reaching the organs but it doesn’t stop u from carrying the virus in the blood. So you still have carriers in the population but the virus still exists in population but it cannot effect anyone. 

· Does not eliminate the virus from the blood because it is dead. Has no effect in the gi tract

· Sabin vaccine 

· Live vaccine; most commonly used (only ppl don’t give it to are immunocompromised patients) which will kill the virus in the GI Tract so it will get rid of it all together. No carriers. 
Coxsackieviruses:

· Less common than polio

Echovirus:

· Grows in gut 

· No vaccine available 

· Viruses of Diarrhea 
· Rotavirus

· Replicate quickly in small intestine 

· Cause symptoms 

· Highly infectious

· Diarrhea persistant in children for a few days can cause dehydration which is dangerous

· Only effects small children

· Some adults can get it 
· Explosive; It is airborn; even if u wash your hands 

· Close daycare; sterilize everything and bring the kids back

· Norovirus:

· Most commonly associated with cruise-ship outbreaks 

· Get diarrhea 

· Very contagious

· Can survive and multiply on surfaces

· No vaccines available; prevention is handwashing good hygiene and good food preparation 

· Someways to prevent it is by making smoothsurfaces to build kitchens out of stainless steal with no groves in them so they don’t get bacteria getting in 

· When ships dock, ppl wanna go explore and eat in different places, so they bring viruses onto the ship and spread it. 

· Ships get food from different places everytime they dock they restock food. Not all 

· **IF ASKED WHAT ARE THE 2 rreal viruses of diarrhea: rotavirus and noroviruses are the 2 
· Viruses causing rasjed
· Highly contagious
· Measles: 
· Highest infectivity rates
· GOOD vaccine against measles;

· Rarely see it in developed countries
· Rubella (german measles)

· Most at risk group are not adults but the fetus when pregnant

· Very dangerous when the mother is infected during pregnancy

· Severe outcomes

· If early infection: serve effects: Spontaneous abortion 

· Later on can cause less severe effects 

· Shouldn’t be a problem for women in Canada because they take vaccine 

· Rare amount of women this vaccine is not effective 

· Women should get dcreened and take booster shots

· When u get the infection you will get long-life immunity to it 
· Since the exposure to this virus is very rare now and the women who were not exposed to it and don’t have immunity and don’t have the antibodies so they effect the fetus

· IT IS THE FETUS THAT IS EFFECTED NOT THE WOMAN 

· But the symptoms on the fetus only appears in pregnant women… OBVIOUSLYY.. 

· **KEY HERE: IS TO HAVE EARLY DETECTION AND PREVENTION (BEFORE PREGNANY: IT IS THE  FIRST TRIMESTER THAT IS MOST CRUCIAL TIME) 

· NEVER GIVE THIS VACCINE TO THE WOMAN WHO IS ALREADY PREGNANT= BECAUSE IT CAN AFFECT THE FETUS SINCE IT IS A LIVE VACCINE 

· Varicella: 
· Chickenpox

· Not serious, is a pain because its itchy 

· Itchy; they itch, break the spot and it can get infected

· Usually you get it once 

· Have life long immunity

· Some ppl are unlucky so they get multiple chickenpox cases 

· When get the chickenpox as adults the symptoms are much more severe: 

· When parent get kids who have chicken pox they try not to get it, but sometimes the some parents don’t get infected because they have had a mild case of chickenpox and have been exposed and got immunity against it but didn’t know it. 
· Can get chickenpox early on in life or later on in the life 

· Key is that the first time u get it that’s when u get all the symptoms. 

· Chingles: when some of the viruses remain after chickenpox that hang out in the nerve ganglia and they can stay there forever

· For most ppl it stays like that for the rest of their life and nothing happens

· For some reason (stress, another disease infection, hormone change) those few viruses many years later can start multiplying again and instead of being outside they are multiplying inside the nerve ganglia and are very very painful

· In the nerve; feel every multiplying of the virus

· This is Zoster Virus (it is the same virus but it is hidden for years and then comes back)

· No symptoms 

· You’re basically just getting it again 

· Herpes Zoster (shingles)
· Limited rash, along ur abdomen (stomach)

· Can only get it if u already had chickenpox
· Herpes (HSV)

· Sexually transmitted disease (STD)

· No vaccine available for herpes 

· Best protection for baby during childbirth is to have a C- section 

· Papilloma Virus

· Cause warts 

· Common warts: hands, feet, 

· Diff meds you can buy to treat it 

· When go to doctor they use liquid nitrogen to treat it; usually liquid nitrogen keeps viruses alive, the liquid nitrogen is not killing the virus, it is killing the skin cells so all the (host) cells around the virus are killed. A virus needs a living cell to survive.

· Overtime the virus will die
· Need to keep the liquid nitrogen on for long enough to kill all the skin cells around it or else the virus will find the skin cell and will take over it and the wart will come back again

· Genital warts: potentially linked to form of cancer in genital tract 

· Vaccine available for the genital warts 

· VIRUSES PART 2 

· Cause Glandular enlargement: (swelling of the glands)
· MUMPS

· Childhood disease

· Parotid gland is swollen

· Since not showing lots of symptoms not always detected 

· Mostly spread by respiratory; breath it in

· Rare; vaccine available (MMR vaccine given to children)
· EPSTEIN-BARR VIRUSE

· Belongs to herpes viruse family 

· Causes specific disease called mono (infectious mononucleosis)
· Can have long prolonged symptom period

· Symptyms last a long time before your body can fight it off

· Called kissing disease since transmitted through saliva 

· Only way to get better is to wait for the immune system to fiht it off (no vaccine yet)
· **Antiviral drugs not used very often because they are expensive and most of them have very severe side-effects 
· inside ur body all these viruses are hiding in the body 

· immune cells they have to destroy body cells to get to the virus so u get painful symptoms so the side effect of the drug can be worse than the system fighting off the virus. So only used on ppl with compromised immune system because the antiviral drugs can be more painful. 

· Cytomegalovirus (CMV)

· Common in women

· Risk to newborn baby during delivery

· Causes typical jaundice symptoms can cause mental retardation and motor disorders

· HIV patients are very sensitive to CMV so the outcome is severe
· Hepatitis Viruses
· Inflammation of the liver

· Can be caused by other organisms like bacteria 

· Not unique to just viruses because it is the inflammation of the liver 

· HEPATITIS A: mainly in children and young adults when traveling to countries with the risk; life long immunity; once u get virus cant get it again
· HAPATITIS B: spread by body fluid; urine, blood, STD, etc. health care worker is highly at risk due to exposure so vaccine is very important; very common, through sexual contact or blood transfusion 

· HEPATITIS E: less known; behaves a little like HEP A because can be food/water born. Pregnant women have probs with it but limited in regions around the world

· HEPATITIS G: has long incibation time; STD + THROUGH BLOOD 

· Viruses infecting the CNS
· Aspectic meningitis (aseptic means clean, so it means the patient will come in the hospital and they show meningitis, you take tests and u culture the spinal fluid you are looking for bacteria and some cases u will see them but if the meningitis is caused by a virus there is a good chance u wont be able to culture it and so it means it is a meningitis caused by a virus.)
· Encephalitis 

· Meningo-encephalitis 

· Poliomyelitis 

· Slow progressive, presistant infections 

· ** ^ all of these have similar symptoms and can be lethal and treatment is limited. 

· Diagnosis: Lumbar puncture

· 2 ways to get virus that attack CNS 
· viruses that have human source: most of them the entry in the CNS is the secondary entry; the first entry into body will not have an effect, it’s the second time when it gets into the CNS when it causes the infection (ex: start in gut then they attack CNS) 
· animal source: more risky ones; most only found in tropical areas, with our canadian winters they will be wiped out. 
· Except: west nile virus: bitten by mosquito that also bit the bird, transfer it from the bird to human through a bite. 

· Monitor by Test birds: If birds have it then we have a higher risk of getting it. Continue to monitor. Not everyone develops severe symptoms (mostly elderly)
· Rabies: nowadays carried by more wild animals like skunks, wolves, bats can also frequently carry bats. 
· AIDS AND HIV 
· Very important can be fatal
· One of the few viruses that we know about that can attack the immune system; not a single tissue or organ 
· Attacks T Cells which is responsible to fight viral and parasite infections
· HIV patients are very at risk for viruses and parasites 
· rapid spread through the population and it was found to be through sexual interactions or blood transfusions 
· first found high in homosexuals and blood transfusions so it had to be through the blood 

· In early days of HIV there were 2 groups woring on research 

· In paris france

· US 

· Originally they were racing eachother to find the virus and to be able to detect it and screen it. They were competitive; some rumors that release false info to lead the other on wrong path. The independent research isolated virus and made kits to detect them at same time. Both got nobel prize
· Now we know it can be spread through the blood semin tears sweat can carry virus but main forces are blood and blood products

· HIV PATIENTS ARE TAKING MEDS ALL THE TIME 
