HSS Midterm 2 Review 

GRAM-POSITIVE BACILLI

Spore-forming rods 
· Bacillus and Clostridium
· [bookmark: _GoBack]Cause disease by releasing potent exotoxins 
· Differ by their ability to grow in the presence of oxygen 

Bacillus 
· Aerobic (likes oxygen)
· 2 species 
· Bacillus anthracis 
· Bacillus cereus 

Bacillus anthracis 
· Causative agent of anthrax 
· Unique
· Has protein capsule 
· Resistant to phagocytosis, antibodies, complement, heat
· Spores germinate and toxins are made 
· Commonly found in cows and sheep
· Very stable and resistant while in spore 

B. anthracis exotoxin
· Contains 2 plasmid 
· pXO1 encodes the 3 subunits of the exotoxins
· pXO2 encodes capsule genes
· exotoxin composed of 3 separate proteins
· not toxic alone but when together are dangerous
prevention and treatment 
· vaccine against PA protein available 
· antibiotics: penicillin

Bacillus cereus
· causes food poisoning when spores enter food product (survive cooking process)
·  resistant to penicillin 
· Commonly found in rice
· Bacteria germinate in food and release enterotoxin 
B. cereus exotoxin
· Enterotoxin
· 2 types 
· Heat labile 
· Causes nausea, abdominal pain, diarrhea, 12-24hrs
· Heat stable 
· SEVERE nausea and vomiting, short incubation 
Treatment 
· Antibiotic treatment is useless, it is a preformed toxin

Clostridium
· Anaerobic (grows in absence of oxygen)
· Causes botulism, tetanus, gas gangrene, and pseudomembranous colitis 
· Able to stay in spore as it enters us 
· Extremely dangerous exotoxins therefore need rapid diagnosis 

Clostridium botulinum
· Creates neurotoxin that blocks Ach release
· Stops muscle contraction
· Results in respiratory paralysis 
· Bilateral paralysis (distinguishes itself from a stroke)
· Improper canning and smoked fish
· Pockets of anaerobic environment 
· Aboriginal community at risk (fermenting process of seal)

Infant botulism
· Fresh honey contamination spores 
· Infants lack full GI tract, spores germinate and colonize in empty space in GI tract
· Neurotoxin is released 
· 2-3 of constipation
· Trouble swallowing and muscle weakness (floppy baby)

Treatment 
· Antitoxin 
· Intubation and ventilatory support 

Uses for botulinum neurotoxin
· Botox= type A
· Developed to help control muscle spasms
· Excessive sweating
· Chronic pain

Clostridium tetani
· Causes tetanus 
· Rusty nails contaminated with spores

C. tetani exotoxin 
· Tetanospasmin
· Keeps muscles in a state of contraction
· Lockjaw (mortality is high once this stage is reached)
· Cardiac muscles are at risk (heart in tone will stop it from beating)

Treatment 
· Booster of exotoxin given every 10 years (inactivated)
· Insures secondary immune response is quick

Clostridium perfingens
· Causes gas gangrene 
· soldiers are most susceptible
· 2 infection
· Wound infection/cellulitis 
· Death of skin
· Clostridial myonecrosis 
· Death of muscles 
Treatment 
· Antibiotics, flushing with oxygen, and removal of necrotic tissue 


Clostridium difficile
· causes antibiotic-associated pseudomembranous enterocolitis 
· comes from overuse of broad-spectrum antibiotics
· destroys intestinal flora

C. difficile exotoxin
· toxin A causes diarrhea 
· toxin B kills colon cells

Treatment 
· discontinue antibiotics 
· take live probiotic
· shown to reduce chances of getting it again









Non-spore-forming rods 
· listeria monocytogenes 
· Corynebacterium diphtheriae

Listeria monocytogenes 
· Causes listeriosis 
· Immunocompromised at high risk
· Can cross 3 protective barriers 
· Blood-brain
· GI
· Feto-placental 
· Psychrophilic
· Survives in refrigerator 
· Still-births 
· Facultative intracellular aerobe 
· Can live out or inside cells
· Very rare
· Food borne pathogen

Corynebacterium diphtheriae
· Causes diphtheria
· Respiratory pathogen that colonizes in the pharynx and releases exotoxins into bloodstream
· Exotoxin damages heart and neural cells
· Needs to be lysogenized by a bacteriophage 
Treatment 
· 3 steps
1. Antitoxin	
2. Penicillin 
3. DPT vaccine





GRAM-NEGATIVE BACILLI
· The enterics 
· Part of normal flora found in the intestine 
· Cause GI disease 
Biochemical Classifications
· Ability to ferment lactose
· EMB media: 
· Lactose fermenters are dark purple/black
· MacConkey media: 
· Lactose fermenters are pink-purple
· Selective and differential media
· Hydrolysis of urea
· Liquefy gelatin
· Decarboxylation of aa
Diseases Caused by Enterics
Diarrhea without systemic invasion
· Intestinal bacteria stay in GI tract
· Watery diarrhea 
Diarrhea with intestinal cell invasion 
· Destroy GI tract cells
· Blood in stools
· Fever response 
Diarrhea with invasion of lymph nodes and bloodstream
· White and red cells in diarrhea 
· Bloodborne 





Enteric Infections
Salmonellae
· Not able to ferment lactose 
· Looks pink
· All animal reservoirs
· cause stomach problems (Enterocolitis)
· cause enteric fevers
Enterocolitis 
· pathogenesis depends on
· dose of ingested organism 
· state of host (immunocompromised)
· virulence of strain
· incubation time 
· 6-48h 
· Ingestion of contaminated food
· Poultry, eggs, meat, and milk
· Person to person spread
· Most occur at home and are undiagnosed/unreported
· Antibiotics are not recommended as they tend to destroy good flora and make it worse
Symptoms 
· Nausea, vomiting, diarrhea, abdominal pain
· Fever, chills, headache, myalgia
· 2-3 days recover
· Septicaemia is rare
Diagnosis 
· Stool culture for lab diagnosis 
Enteric Fever
· Salmonella multiplication in the lymph nodes 
· Ulceration, hemorrhage, perforation 
· problem 
· Death of lymph nodes
· Can be a healthy carrier 
· Shed it and pass it along
· Sources:
· Contaminated water and milk products
Diagnosis 
· Isolation of bacteria from blood (1st week)
· Isolation of bacteria from stool and urine (2nd and 3rd week)
Treatment 
· Vaccine is effective against small bacterial load
· Clean handling of food and treatment of water
Escherichia coli
· Most populated organism in our GI tract
· Cause of urinary tract infection 
· Can ferment lactose
· Pathogenic in other parts of body 
· Responsible for 85% of bacteriuria 
Enterotoxigenic E. coli 
· Responsible for traveler’s diarrhea 
E. coli O157:H7
· Found in ground beef
· Causes hemorrhagic colitis 
· Can cause shutting down of kidneys 
Shigellae
· Problem in tropical areas
· Don’t need a large amount to get sick with 
Vibrio Cholerae
· 10-15L of watery diarrhea everyday 
· Can die from dehydration

Campylobacter
· Microaerophilic 
· Specific oxygen requirement
Pseudomonas
· Opportunistic 
· Moist habitats and water
· Treatment is difficult 
· Resistant to many antibiotics
Pseudomonas aeruginosa
· Respiratory pathogen in cystic fibrosis
· Infections of lesions of burn patients
Pseudomonas cepacia
· In cystic fibrosis 
· Gives off grape like odour
Haemophilus influenzae
· Respiratory pathogen
· Serious enough you need to be vaccinated routinely 
Enterobacter spp.
· Called cronobacter
· Problem in powdered infant formula 
Helicobacter pylori
· Cause for stomach ulcers
· Produces a large amount of urease
· Can be found by doing breath test
Bordetella pertussis 
· Whooping cough
· 4 virulence factors
· Vaccine is available 

Legionella pneumophila
· Legionnaires disease
· Caused by aerosol
· Causes pneumonia 
· Grows in shower heads, water tanks, air coolers
· Travels through water




















MYCOBACTERIA
· Group of bacteria with a waxy, thick, lipid rich cell wall
· Z-N technique for staining them due to being acid fast
· Causative agents of tauberculosis and leprosy 
Mycobacterium tuberculosis 
· Chronic slow progressing pulmonary infection 
· Leading cause of death world-wide 
· Develops in stages
Stages of Mycobacterium tuberculosis
Primary Tuberculosis
· Inhalation of aerosols containing tubercle bacilli (air in room where patient with advanced tuberculosis is coughing) 
· Bacteria multiplies in alveoli 
· Macrophages ingest bacilli and transport to lymph nodes 
· Bacilli survive in macrophages
· Primary complex: local lesion in lungs, draining of lymphatics, and enlarged lymph nodes 
· Patients are unaware of this phase of infection
· Some escape lymphatics and spread to lungs, bones, kidneys, and meninges 
· CMI is activated and infection ends
· Some survive and reactivate years later (found in positive tuberculin test)
post-primary tuberculosis
· Late reactivation of silent lesions in lungs, kidneys, bones etc. 
· 5% of cases
· Higher in patients in AIDS
· Chronic infection 
Immunity in Tuberculosis
· CMI is most important reaction to M. tuberculosis 
· Mantoux test
· Tuberculin (antigen protein) is injected intradermally 
· Wait 48-72 hrs 
· Check for raised hardness (>10mm = positive <4 = negative 5-9 = cross reaction with other species)
· Positive test doesn’t mean you have active infection
Atypical Mycobacteria 
· Indistinguishable from tuberculosis 
· Give rise to doubtful tuberculin test (5-9 mm)
· Seen in immunocompromised patients 
Mycobacterium leprae 
· Causes leprosy
· 2 kinds
· Tuberculoid leprosy
· Lepromatous leprosy 
Tuberculoid leprosy
· Very low infectivity
· Visible nerve enlargement
Lepromatous leprosy
· High infectivity
· No visible nerve enlargement
· Erythromatous plaques









SPIROCHETES
· Spiral bacteria
· Gram negative 
Treponema pallidum
· Syphilis
· Only visible on darkfield microscopy 
Stages of Syphilis 
Primary syphilis
· Chancre 
Secondary syphilis 
· Rash or mucous lesion 
*spontaneous remission may occur after 1st or 2nd phase*
Latent syphilis 
· No symptoms or infection
· Non-transmittable after 4 years
· Can be passed to unborn
Late syphilis 
· Obliterative endarteritis 
· Gummy bear veins 
Serology testing
· non-specific 
· use antigen
· take humor from blood
· if antibodies make clump from antigen you are positive for syphilis 
· specific
· if youre positive
· antigens on cell wall are tagged to fluoresce
· use immunofluorescence 

Borrelia burgdorferi
· lyme disease 
· transmitted by a vector
· tick
· affects skin, joints, nervous system, and heart
· common in US, rare in Canada 
· bullseye rash
· ELISA used to diagnosis 
Treatment and prevention 
· Vaccine 
· Wearing protective clothing in areas where tick lives
















CHLAMYDIAE
· Unique
· Obligate intracellular energy parasites
· Cannot make its own ATP
· Cannot grow on agar plate
2 life cycles
Elementary body
· Smaller 
· No growth 
· Passed in this form
Reticulate body 
· Grows and divides
· Causes the STD
Chlamydia trachomatis
· STD chlamydia
· Most common STD in Canada and US
· Many times asymptomatic and untreated 
Untreated results 
Untreated male
· Prostatitis
· Epididymitis
Untreated female
· PID
· Infertility
· Ectopic pregnancy 
· Conjunctivitis in babies’ eyes 
Chlamydia psittaci 
· Bird pathogen (jumps to humans)
· Pneumonia or endocarditis 
MYCOPLASMAS
· Smallest free-living bacteria 
Mycoplasma pneumoniae
· Atypical pneumonia
· Known as walking pneumoniae 
· Not as bad as regular pneumoniae 

MYCOTIC (FUNGAL) INFECTIONS
· Need aerobic environment 
· Systemic fungal infections 
· Acquitted by inhalation of spores
· NOT transmitted person-to-person 
Levels (depth) of infection by fungal pathogens
       skin
Superficial 	
Cutaneous
Subcutaneous
Systemic  		bloodstream		
Cryptococcosis 
· Systemic 
· Travels in the blood
Aspergillus flavus 
· Produces mycotoxin, aflatoxin 
· Molds in peanuts, oils, and cereals 



