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How does a pathogen adhere to us?
 Surface structures-> pili( allows the bacteria to adhere more to the body, the more pili the better the chance of the pathogen adhering to us) 
Capsules-> 
Enzymes-> they can break down antibiotics due to the enzymes they can produce ****the more of these characteristics they have the more susceptible they are****
Toxinogenicity  The more toxic a pathogen is the more dangerous it is and the higher the chance of death 
Two classes-> 
-Exotoxins-> made by the bacteria, highly toxic, potent, excreted by living cells, specific affinities (is very picky so it tries to find the perfect receptor on a cell, without the receptor no infection can occur), thermolabile( very sensitive to heating, so if there is any heat treatment the toxin is gone)  **the host becomes the garbage dump of the pathogens, because they release their toxins in the host***** 
***anaerobic bacteria, the minute they are exposed to O2, they either die immediately or they transform into a spore, because it’s so thick there is no nutrients getting into it, so the bacteria becomes dormant until the environment becomes to their liking and go back to their normal form and go back to making toxins.***
 -Endotoxins-> not excreted by a living cell, found as a very important factor for the cell wall, less specific their symptoms are very broad ( fever, shock, or fatigue), thermostable ( can withstand heat)


Macongeaya Plate:
-There is lactose as a nutrient source in that plate. It allows you to differentiate between a lactose fermenter and non lactose fermenter
-Only grows certain types of bacteria; it’s a selective type. Which is the most important because it is what allows us to see the difference between salmonella and e.coli since they have the same structure, are gram positive and etc.
-It has bile salts and crystal violet…which does not allow gram positive bacteria to grow on it, messes up the cell wall of gram positive so it cannot grow
-pH indicator: phenoyl red, changes color depending on the pH of the solution sitting on it and that’s what makes lactose colonies red, because lactose fermenting bacteria will use up all the lactose and produce lactic acid. When it releases the lactic acid into the environment, which in activates the phenoyl red because it recognizes the pH. So that is why lactose fermenters are pink whereas non lactose fermenters are colorless

allows the ability to differentiate between echoli and samolenna


Gram Positive Cocci:
-Either round or sphere
Very large number of species


Straphylococcus aureus: most successful pathogen, because it makes a large number of toxins that allow it to overcome a lot of defenses of the body and they can cause lots of damage to their host.
-Stapule means grape in Greek
     
Toxins are problematic: just a few examples
-Cytotoxins: can cause lesions and open wounds
-Haemolysins: break down red blood cells, and use their components a nutrients……that’s what the Straphylococcus aureus uses
-Enterotoxin (A-E, G-I): has to do effecting the gut/stomach. Associated with dairy products
-Exfoliative toxins (ETA,ETB): more associated with rashes or skin infections
-toxic shock syndrome toxin 1 (used to be exotoxin C an enterotoxin F) can be produced by some strands of Straphylococcus aureus
***** more toxins a bacteria can make-> the more dangerous****

Enzymes:
-Coagulase (coagulation of fiber): works by coagulating, blood the fibrin part, and forms tiny microscopic blood clots, surrounding the blood cells. Which produces a slight protection around the cell, so that antibiotics do not have easy access to the cell.
--------- Gives the bacteria an advantage to live a little longer
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 Straphylococcus epdermidis-> normal flora on the hand
 -can be a pathogen; however it can be an opportunistic pathogen. Does not make coagulase
-Beta-Lactamase: destroys penicillin

are found in normal population
-carried in anterior nares, axilla, perineum and hands
-problem:
85-90% of strains in hospital are penicillin resistant
localized purulent infections (pustules, boils, styes, conjunctivitis, otitis..etc.)
pneumonia, osteomyelitis, septicaemia, endocarditits
food poisioning, toxic shock syndrome, scalded skin syndrome 

Streptococci:
-arranged in pars or forming in chains
subdivided into groups based on 
-haemolytic properties (alpha and beta)
    -alpha:do not break all the red blood cells, you’ll see a zone..greenish looking zone due to not all the red blood cells being destroyed
    -beta: break down all red blood cells
     Non-haemolytic: no hemolysis 
-carboyhdrate C antigen: this system is based on a n antigen antibody reaction. Very specific antigen…( carboyhdrate C antigen) found in a lot of cells. Varies between diff cells of streptococci
-M-protein: more research purposes
  protein found in a lot of strepto.. more than 70 diff M proteins 
     -divides beta-haemolytic
     -mostly group A

Streptococcus Pyogenes example OF GROUP A
-> group A, beta-hemolytic, S.pyogenes causes:
acute tonsillitis (strept throat)-. Can leas to rheumatic heart disease
impetigo, cellulitis etc skin infections
fever and septicaemia
· caused by toxins
    -streptolysins (o and s)
       
 Enzymes that are produced by S.pyogenes
  -hyaluronidase (helps spreading of bacteria quickly and penetrating cells causing severe damage) dissolves hyala nucleic acid
  -hyala nucleic acid: glue that holds cells together 

Flesh eating Disease: 
Culprit: S.pyogenes
Does not actually eat anything; however it jus spreads so quickly and toxin is responsible for the damage. 

GROUP B: Streptococcus agalactiae
-opportunistic pathogen
-found in vagina of healthy women (can cause neonatal infections)
***any bacteria in the vagina can pose a threat to the baby as the baby passes through the birth canal, and because they do not have the immune system to back it off the can have infections such as:
early septicaemia
   -respiratory distress or shock at birth for babies 
   -high fatality rate (serious)
 delayed meningitic form: affecting neuro-development of the baby. Long term negative impact on the child
   -1-12 weeks post-partum
   -sequelae
no real way of preventing this, may do a screening before the labor occurs and prescribe antibiotics

Group D: Streptococcui faecalis
As to do with the guts
Opportunistic bacteria
Part of normal flora of GI tract
Naturally resistant to commonly used antibodies
Prey on compromised individuals

Viridens Streptococci
Cannot be typed…categorized
Most of these make up the normal flora that make up the mouth
Can cause endocarditis in individuals with damaged heart valves

Streptococcus pneumonia
· can cause lobar pneumonia and meningitis
· prevention strategies (elderly, alcoholics etc.)




GRAM NEGATIVE COCCI

Two pathogens that are actually of concern which are Neisseria meningitides and Neisseria goneherra 

Neisseria meningitides
-gram negative diplococcic
-not always the easiest to recover from a sample 
-chocolate agar: where to grow this pathogen, made with either sheep or horse blood. Has no chocolate in it. Not selective
-causes negative impacts in 
-can be very contagious
-a lot of us carry this pathogen
-vaccine is justified for this bacterium, to prevent a lot of cases for this pathogen. Which is against their capsule 

Neisseria meningitides
carries can occasionally develop infection or pass organism to non immune individuals who develop infection
-only infects human
       -usually children or those living in crowded areas

Neisseria meningitides
Prevention and treatment available: 
-penicillin is primary antibiotic used
-vaccination is recommended for children (11-12 years), teenagers and college/university students living in dorms
      

Neisseria gonorrhoeae

-gram negative diplococcic
-grow on Thayer-martin plates (very selective), in damp environment with CO2
       -very sensitive to drying and changes in temperature
-causative agent of STD gonorrhea
- In US, it is the 2nd highest reported STD, after chlamydia
      - >350,000 cases/year reported n the US (2001)
      -number of cases is now decreasing every year

clinical gonorrhea
 men: cause acute infection of urethra ( 90-95%)
 women: 50% are asymptomatic
      -cervicitis: inflammation of cervix
      - 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) which is inflammation of the eyes
Diagnosis:
men: use microscopy to digest observe swabs of urethral discharge
 women: culture is necessary from endo-cervical, urethral and anal swabs
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Bacilli refers to rod shaped or cylinder shaped bacteria.
-further divided into two major headings-> spore forming rods
     -common feature: most of them are able to produce harmful exotoxins
 Bacullus Anthracis: anthrax is the disease it causes
      -has a unique protein capsule, antiphagocytic: which protects them, with their protective barrier, which helps them escape the host warriors
· aerobic growth conditions: require oxygen to grow
· spore producers, which means the ability to make spores is a huge advantage for them. The main function of bacteria is to protect them form nasty environments so they can grow. Spores make bacteria resistant to a lot of things such as heat, extreme heat, UV lights…etc.
· are able to determine whether they are living in a favorable environment and take advantage of their environment, and able to determine whether or not the environment changes and becomes nasty they protect themselves by changing into the spore form. The spore is a thick wall. Spores do not aloe the bacteria to grow. Since nothing can get into the cell. Which is referred to as dormant and are not making exotoxins. Bacteria only make toxins if they are making dividing.
· Used in bio-terrorism and warfare
· Humans get in contact with spores by animals or soil

 Bacteria anthracis exotoxin
   pXO2->bacteria, it’s chromosome is not bound by a nuclear membrane, it’s just floating around in the cell. They do not have nuclei
   - some bacteria contain extra info so they are called plasmid bacteria. And that extra stuff is referred to as…….
   -it has to carry 2 plasmids in order to be successful.
   -exotoxins composed of three separate proteins. If the proteins are separate then they are no longer toxic. When combined they are lethal
   pXO2-> responsible for making they capsule that prevents the bacteria from being killed
     - has to have both plasmids for virulence. Need both in order for the bacteria to make toxins
Prevention and treatment
    -rapid treatment is essential…can cause serious symptoms
    -bacteria is really sensitive to penicillin, or other drugs can be used
    - vaccine against PA protein is available
 Bacillus Cereus
     -causes food poisoning when spores enter food product
     - found in the soil
     - also spore formers 
     - food linked to it, are rice or rice products. Main source for the infection
     - resistant to penicillin, motile, non-encapsulated
     - ENTTERTOXIN: 2 types
         -heat labile: really heat sensitive…any heating can destroy it. It has very mild symptoms.. a little bit of diarrhea and the symptoms go away within a day or so
         -heat stable: which is problematic, a bit more heat resistant. They still get denatured though. This toxin is shown to be more severe.. with stronger symptoms. And with vomiting. It has short incubation

*****For the symptoms to be felt: you have to be exposed to the toxins. So once the food has just been cooked the bacteria are in spore form so the food can be eaten. However once the food has stayed out for a long time the bacteria reverts from the spore form to active bacteria and start dividing and start making toxins and more bacteria….so then the symptoms of bacteria will show up when the food is eaten next. If the bacteria laden food is heated….the bacteria will either become spores once again or  it will denature or deactivated any toxins created by the bacteria.*****

 Clostriduium
    - causes Botulism
    - anaerobic-> differentiates this bacteria from other spore-forming bacilli
    - GM+, spore forming
    - botulism, tetanus, gas gangrene and pseudomembranous colitis
    - # of these pathogens that are important to humans 
    - difficult to manage
    - POWERFUL EXOTOXINS--- RAPID DIAGNOSIS
 Clostridium Botulinum
    - rapidly fatal food poisoning from lethal neurotoxins
    - Neurotoxin blocks Ach release in ANS; flaccis muscle paralysis
small amount of this toxin is injected into the face to make it younger
 - Exotoxin the small amount of the toxin can help with twitching.

        -> afebrile, bilateral cranial nerve palsies, double vision, trouble swallowing, muscle weakness
treatment is the cure to allow the patient to survive
- can get it by improperly canned food products
-spores can produce toxins. Pasteurized honey>honey
 Clostridium tetani
 - tetanus
 - severe muscle spasm, and muscle lock
 - booster (inactivated toxoid) given every ten years, not protected long term

  Clostridium perfringnes
  - gas gangrene
  - does not produce a neurotoxin. It has to be in the body through an existing wound. Have to have a previous wound. Wound creates a local oxygen free environment. Patient can die from it. Cannot be left untreated w/ high doses of antibiotics or flood it with pure oxygen.
  - 2 classes of infection
     -> wound infection/cellulitis
     -> clostridial myonecrosis

 Clostridium Difficile
  - causes antibiotic-associated pseudomembranous colitis
  - seen more commonly in hospitals than tetanus, anthrax or botulism
  -normally normal flora in some people, and usually cannot compete with your normal flora. They can become a problem when you are tacking antibiotics. If they grow they can produce toxins in the gut. 
 - temporarily discontinue their antibiotics, so the normal flora can compete and help kill off the bad bacteria.
 - spore producers.

Non- Spore Forming Roots
2 important bacilli
- l. monocytogens
causative agent of listeriosis; immunocompromised are at high risk
-found in foods, such as soft cheeses, unpasteurized milk, cold cuts. Pate
- psychrophile survives in refrigerator
-can grow at room temperature
- one of the few bacteria that can go through three linings. 
  - can infect the fetus, by growing though the placenta
-pregnant women should avoid certain types of food due to this bacteria. Such as soft chesses and pate
adults have mild cases of this bacteria

Gram Negative Bacilli
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