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	Cocci cluster
	Staphylococci aureus
	1, Gastroenteritis

2, TSS

3, Scalded skin

4, Pneumonia: eat alveoli

5, Meningitis

6, Endocarditis

7, skin infections

8, bacteremia  9, UTI
	Nasopharynx, skin
	1, alpha hemolysin for RBC—porin

2, other hemolysins—cleaves bonds

3, leukocidin—kill leukocytes, porin

4, enterotoxins
5, Penicillinases
6, Protein A—bids Ig by Fc region, so not recognized by phagocytics

7. toxic shock syndrome toxin—binds to MHC II on prof APC ( T cell response
	--Methicillin if not methicillin resistant 

--Vancomycin is MRSA

--Linazolid, quinupristin


	Catalase + 

Beta hemolytic

Coagulase +

	
	
	Staphylococci epidermidis
	1, often hospital infection

2, prosthetic joints/heart valves

3, UTIs
	Nasopharynx,

Skin
	1, polysaccharide capsule adheres to prosthetics

2, highly antibiotic resistant
	Vancomycin
	Catalase +

Cuellen Rxn

No hemolysis

Coagulase --

	
	
	Staphylococci sacrifiticus
	Most frequent cause of UTIs in young women
	Nasopharynx, skin
	
	Penicillin
	Catalase +

Cuellen Rxn

No hemolysis

Coagulase --

	
	Cocci strip
	Streptococci pyogenes (A)
	1, str pharyngitis

2, str skin infection; cellulites, necrotizing fascitis

3, Scarlet Fever

4, Str TSS

5, Rheumatic fever

6, Glomerulo-nephritis


	
	1, Capsules of hyaluronic acid
2, M protein—blocks complement and protects from phag. Antigenic

3, protein F—attachment
4, cell bound peptidase—avoid complement

5, C-poly—for classification

6, lipoteichoic acid—helps M protein

7, peptidoglycan

8, Streptolysin O—lyse RBC, WBC; antigenic

9, Streptolysin S—lyse RBC, WBC not antigenic

10, hyaluronidase

11, streptokinase—activates plasmin ( breaks fibrin blood clots

12, DNAase and NADase

13, Pyrogenic exotoxins—cause scarlet fever

14, TSST
	-PCN G

-Penicillin V

-Erythromycin

-PCNase-resistant PCN
	-Beta hemolytic

-microaerophilic

-catalase --

	
	
	Streptococci agalactiae (B)
	1, “B”aby meningitis

2, “B”aby pneumonia

3, “B”aby sepsis

3, osteomyeltis
	Vaginal tracts
	1, capsule w/ sialic acid: inhibits phagocytosis, C lysis

2, hymolysin

3, cAMP factor—role unknown but present infections

Early onset via delivery, late onset via postpartum
	PCN G
	Beta hemolytic

	
	
	Veridans 
	1, dental cavities

2, subacute endocarditis

3, abscesses
	GI, gingival nasopharync
	
	PCN G
	-Alpha hemolytic

-Fastidious 

-micro-aerophilic

	
	Diplo-cocci
	Streptococci pneumoniae
	1,pneumonia:savealveoli

2, otitis media

3, simusitis

4, anywhere,endocarditis
	
	1, capsule is antiphagocytic. 80+ strains of capsule

2, pneumolysin has cytotoxic effects blocking ciliary action


	PCN G

Eythromycin

Vaccine for susceptible folks
	-Alpha hemolytic

-Quelling rxn +

-Optochin sensitive
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	Bacilli—non spore forming


	Listeria monocytogenes
	1, bacteremia

2, meningitis

in newborns or immunocompromised

3, granulomatosis infantispeticum
	Humans soil etc. contam food
	1, Internalin D for phagocytosis induction.  These can survive within phagocytes

2, listeriolysin O—allows breaking out of phagosome, live in cyto

3, actin fibers polymerize around bacteria, push it into neighbor cell

4, pseduopod formation of cell membrane—spread to adjacent cells so avoid host immune system

5, motlility so has H antigen
	-Cell mediated immunity 

-ampicillin

-trimethoprim, sulfamethoxazole
	-Beta hemolytic

-catalase +

-tumbling motility

-cAMP factor +

-non spore forming

-fac.  anaerobe& intracellular parasite

	
	
	Corynebacterium diptheriae 
	Diptheria—bacteria in pharynx sends exotoxin to CNS & heart; membrane to oro and nasopahrynx, bulls neck
	People; spread via resp droplets contact
	1, non-invasive

2, A-B subunit toxin inhibits protein synthesis 

3, non motile
	-DPT vaccine

-Penicillin or erythromycin

-antitoxin
	-Facultative anaerobe

-Catalase +

-K tellurite medium: dark black colonies

	
	Bacilli-spore


	Bacillis anthracis
	1, cutaneous anthrax

2, inhalation anthrax

3, lung anthrax
	Every-where
	1, capsulated with proteins so prevents phagocytosis

2, release of exotoxin leads to high mortality rate

3, non-motile

--Edema factor: AC ( inc cAMP ( impairs neutrophils ( edema

--Protective antigen: promotes entry of EF into phagocytic cells

--Lethal factor: stop protein kinase( m( prod TNF-alpha, IL-1beta
	Penicillin

Doxycycline

Ciprofloxacin

Vaccine of PA


	-box car bacilli 

-aerobic therefore different from clostridum that are anaerobic

	
	
	Bacillis cereus
	Enterotoxins leading to food poisoning
	soil
	1, heat labile like cholera enterotoxin and LT of E coli ( nausea, abdominal pain, diarrhea 12-24hrs total

2, heat stabile like Staph aureus food poisoning ( short incubation, sever nausea, vomiting, little diarrhea

3, no capsule

4, motile
	Self limiting.  Symptoms via toxins. Resistant to Penicillins and cephalosporins

Vancomycin clindamycin+
	

	
	
	Clostridium perfringens
	Gaseous gangrene:

1, cellulites/wound infect

2,clostridualmyonecrosis

3, food poisoning

4,necrotizing enterocolitis
	Soil; GI 
	1, alpha toxin phospholpase C that breaks down muscle, lyses cells such as PMNs leading to cellulites and clostridial myonecrosis

2, non motile

3, beta toxin production involved in necrotizing enterocolitis

-see gas pockets w/ CT
	-surgery

-penicillin & clindamycin

-hyperbaric O2

-supportive for food poisoning
	-anaerobic

-produces gas

	
	
	Clostridium dificile
	1, pseudomembranous colitis (diarrhea) antibiotic associated
	GI
	1, enterotoxin toxin A

2, cytotoxin toxin B
	-stop antibiotic

-metronidazole or vancomycin
	-immunoassay required

-ANaerobic

	
	
	Clostrium botulinum
	Botulsim—flaccid paralysis; resp paralysis
	Food; canned
	1, neurotoxin that blocks Ach release
	-antitoxin

-supportive
	-ANaerobic

	
	
	Clostridum tetani
	Tetanus—muscle spasms, lock jaw, risus sardonicus; resp paralysis
	Soil so wound contamination 
	1, inhibits GABA and glycine release leading to sustained muscle contraction
	-supportive,

antispasmodics-human tet.Ig, 

-tetanus toxoid
	-ANaerobic

	
	
	Clostridium septicum
	Bacteria associated with malignancy
	
	1, translocation of organisms at site of mucosal damage
	-PCN G

-supportive

-surgery
	-ANaerobic
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	Bacilli
	Escherichia coli
	1, Diarrhea

2, UTI

3, neonatal meningitis

4, gram-neg sepsis

5, pneumonia
	GI
	1, enterotoxigenic E coli has pili that attach to intestinal epithelials

2, ETEC releases heat labile and heat stable exotoxin that inhibit reabsorption of Na and Cl and stimulate secretion of Cl and HCO3

3, enterohemorrhagenic EC have pili and secrete shigella-like toxin blocks 60S ribosome so stops protein synthesis ( epithelial cell death

4, hemolytic uremic syndrome is assocated with EHEC

5, Einvasive EC invades epithelial cells( inflammation. Shigella-like
	Cephalosporin

-aminoglycosi

-Trimethoprim

& sulfamethoxazole

-flouroquinolo
	-fac. anaerobes

-glucose fermenters

-reduce NO3 toNO2

(enterobactereciae below follow above discription)!!

	
	
	Klibsiella pneumoniae
	1, pneumonia in debilitated patients

2, UTI in hospital pts

3, meningitis
	GI
	1, it is encapsulated so it is O antigen + 

2, primarily causes nosocromial infecions
	-3rd generation cephalosporin

-cipro
	

	
	
	Proteus mirabilis
	1, UTI
	GI
	1, motile bacteria
	Ampicillin

Trimeth & sulf
	

	
	
	Enterobacter
	1, nosocromial infections
	GI
	1, no virulence factors mentioned. It must have some though
	
	

	
	
	Shigella
	1, diarrhea  S dysenteriae severest S flexneri in developing S sonnei in developed & travelers 
	GI path
	1, non motile

2, invade epithelial lining like EIEC

3, produce shiga toxin like EIEC and EHEC causing cell destruction ( inflammation ( shallow ulcers
	-Ciprofloxavin

-Rehydration less imp

-Nutr ther imp
	-lactose fermenter --

-non motile

-NOT produce H2S

	
	
	Salmonella typhii, cholerae-suis, enteritidis
	1, meningitis

2, typhoid fever

3, cholera-like

4, diarrhea
	GI animals
	1, Vi/K antigen +; capsule that surrounds the O antigen

2, invasive 

3, systemic dissemination usually caused by S cholera-suis

4, diarrhea caused by S entiritidis
	-Ciprofloxavin for typhoid

-ORS only for enteritidis
	-lactose fermenter –

-motile

-H2S producer +

	
	Curve rods
	Vibrio cholera
	1, cholera
	Fecally contam H20
	1, choleragen is the exotoxin and is similar to EC heat labile toxin

increase in cAMP ( Na/Cl secretion and blocking Na/Cl absorption

2, motile

3, not invasive!!
	-ORS

-doxycycline
	-curved rods w/ single flagella

	
	Bacilli
	Campylobacter 
	1, diarrhea

2, duodenal ulcers
	
	1, invasive so causes bloody, loose diarrhea

2, secretes LT toxin similar to E coli
	-Flouroquinol

-Erythromicin
	

	
	
	Helicobacter pylori
	1, Gastric ulcers and cancers
	GI
	1, urease
	
	

	
	
	Pseudomonas aeruginosa
	Opportunistic infector

1, burn and wound infect

2, septicemia

3, pneumonia

4, endocarditis (IVDU)

5, bone and joint infect

6, eye infect

7, CNS infect

8, skin infection

9, ear infect

10, UTI

11, osteomyelitis
	
	1, must adhere and colonize via exopolysaccharide and fimbria

2, invasian through another exopolysacchraide, flagella, proteases, lipases, exoenzyme S

3, Systemic release via LPS and endotoxin

OPPORTUNISTIC INFECTOR!!
	-resistant to aminoglyc and quinolones. Very important in hospitals!!
	-NON fermenter

	
	
	Stenotrophomonas maltophilia
	1, not states, assume diarrhea
	GI
	1, resistant to aminoglycosides, b-lactams, carbapenams, quinolones

2, susceptible to trimethoprim-sulfamethoxazole
	Look left
	-NON fermenter

-oxidase negative

	
	
	Burkholderia cepacia
	1, resp path in CF
	plant
	1, resistant to aminoglycosides and quinolones
	
	-NON fermenter
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	Bacilli—Anaerobic
	Bacteroides
	1, brain abscess

2, intra-abdominal infect

3, genital tract infect

4, skin and soft tissue 
	GI,  vagina, 
	1, polysaccharide capsule

2, pili and fimbriae

3, activates clotting and lyses heparin

4, produces penicillinase
	
	-Anaerobic

	
	
	Prevotella
	1, brain abscess

2, odontogenic, sinusitis
	mouth
	1, polysaccharide capsule
	
	-Anaerobic

	
	
	Porphyromonas
	
	
	1, pili and fimbraie
	
	-Anaerobic

	
	
	Fusobacterium
	1, brain abscess

2, odontogenic, sinusitis
	
	Like other anaerobes, may have succinic acid, hydrolytic enzymes and superoxide dismutase
	
	-Anaerobic

	
	Bacilli
	Acinetobacter
	
	
	1, NON motile

2, obligate aerobes
	
	-NON fermenter

-oxidase negative

	
	
	Haemophilis influenzae 
	Attacks lungs of person w/ viral pneumoniae

1, meningitis

2, acute epiglottis

3, septic arthritis

4, sepsis
	Norm resp flor
	1, capsule leads to virulence.  Children <3 yrs don’t have antibody against capsule so 

2, Fimbriae

3, IgA protease so it can penetrate submucosa

4, heat stable cilistatic glycopeptide to paralyze cilia
	Vaccination Hib

-3rd gen cephalosporin

-ampicillin or amoxicillin
	-Hemolysis on chocolate agar

-Porphyrin test +

	
	
	Haemophilis ducreyi 
	STD chancroid
	
	Open ulcers 
	
	-Same diagnostics as H influenzae

	
	
	Haemophilis influenzae 
	Attacks lungs of person w/ viral pneumoniae

1, meningitis

2, acute epiglottis

3, septic arthritis

4, sepsis
	Norm resp flor Spread by airborne droplets
	1, capsule leads to virulence.  Children <3 yrs don’t have antibody against capsule so 

2, Fimbriae

3, IgA protease so it can penetrate submucosa

4, heat stable cilistatic glycopeptide to paralyze cilia
	Vaccination Hib

-3rd gen cephalosporin

-ampicillin or amoxicillin
	-Hemolysis on chocolate agar

-Porphyrin test +

	
	
	Bordatella pertussis
	Pertussis or whooping cough. Catarrhal stage ( paroxysomal ( convalescent
	Resp flora
	1, pertussis toxin A-B subunit ( inc in cAMP

2, extra cytoplasmic adenylate cyclase

3, filamentous hemagglutinin

4, tracheal cytotoxin
	Vaccine
	Slow growing aerobe

	
	
	Legionella pneumophila
	1, Legionares disease—pneumoniae, watery diarrhea, abdominal pain, mental confusion, HA, brachycardia, fever


	Ubiquitous. Water transmisstion!!
	1, adherence to respiratory epithelium

2, intracellular survival and multiplication—phagosomes do NOT fuse with lysosomes

HOSPITALS HAVE TO SEARCH WATER TO MAKE SURE THIS ISNT IN IT!
	-newer macrolides, azithromycin, clarithromycin quinolones, tetracyclines, trimep/sulfam
	-Growth stimulated by Fe salts and aa

-Weak oxidase +

-Catalase +

-Motile

-VERY fastidious 

	Acid Fast
	Bacilli
	Myco-bacterium

Tuberculosis
	-Primary TB ( Ghon focus ( simon( progressive disease

-also has post-primary TB w/ cavitation
	
	1, can survive intracellulrly.

2, no exotoxins or endotoxins
	-Isoniazid

-Rifampin

-pyrazinamide

-ethambutol

-streptomycin

-BCG vaccine
	-acid fast

-obligate aerobes

-catalase +

-PPD test

	
	
	Myco-bacterium

leprae
	Tuberculoid & leprotic

TB strong immune res

Leprotic weak immune
	
	
	-Rifampin

-Dapsone

-Clofazimine
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	Acid fast
	Bacilli
	Myco-bacterium avian/intracell.
	Pulmonary disease in older M w/ COPD, opportunistic infection
	
	
	
	

	
	
	Mycobacterium kansasii
	Mimics TB & causes chronic pulm infection
	Soil & water
	
	
	

	
	
	Myco-bacterium scrofulacem
	Cervical lymphadenitis esp in kids
	
	
	
	

	
	
	Mycobacterium marinum
	Fish tank granuloma mycobacteria 
	
	Leads to ulcerating/heaped shape nodules on the skin that enters through minor abrasions
	
	

	
	
	Mycobacterium ulcerans
	Buruli ulcer, painless ulcer 
	
	
	
	

	
	
	Nocardia asteroides
	Most infect in immunocompromised—cavitary lung disease, lung abscess, pneumonia
	Soil, etc. Resp transmis
	1, filamentous

2, 
	Sulfa—different species are resistant to different drugs
	-faster generation than M TB

	Gram -
	Spirochetes
	Borrelia burgdoferia
	Lyme disease: early localized, disseminated, late stages
	
	Transferred from Ixosia tick.  It takes greater than 24 hrs for transfer of the organism. Resrvoirs include white-footed mouse and deer 

1, flagella attach at both end of the spirochete
	-doxycycline

-amoxicillin

-ceftriaxone
	-microaerophilic

	
	Cocci/bacilli
	Rickettsia rickettsia
	Rocky Mounted Spotted Fever—fever, conjuctival redness, 
	Wolf/squirrel
	1, replicates freely in the cytoplasm of cells

2, tropism for endothelial cells that line blood vessels

vectors are dermacentor variabilis, and d andersoni
	-doxycycline

chloramphenicol
	-Weil Felix test can distinguish

	
	Bacilli
	Ehrlichia species
	1, Human monocytic ehrlichiosis

2, Human granulocytic anaplasmosis

Both involve fever and mailaise
	HME-White-tailed deer

HA-mice 
	HME transmitted by A americnum

HA transmitted by l scoularis
	-doxycycline

-rifampin
	

	
	
	Babesia microti
	Infection like malaria but spread by tick bites and do NOT infect liver cells. Leads to hemolytic anemia and a febrile illness
	
	1, invades and can be seen inside RBCs

Can get lyme disease, HA and babesiosis at the same time from the same tick!!
	
	


STD chart:
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	Gram --
	Cocci
	Chlamydia trichomatis,

Pneumoniae, psittaci
	1, non-specific urithritis can lead to PID

2, trachoma—blindness 

3, infant pneumonia

4, scars btw liver & diaphragm
	Column epithelium of mucus membrane
	1, can survive in the columnar epithelium of mucus membranes

2, inside the cell it reorganizes from an elementary body to a reticulate body that is metabolically active

3, resistance to lysozyme

4, prevents phagosome, lysosome fusion

5, non motile, no pili, no exotoxins
	-azithromycin OR doxycylcine

-erythromycin eye drops for newborns
	-obligate intracellular parasite

-exchanges ATP w/ cellular mitochond

-no peptidoglycan 

	
	Diplococci
	Neisseria Gonorrhoeae
	1, urithritis in wo/men 

2, PID in uterus, fallopian tubes, ovaries

3, sterility

4, ectopic pregnancy

5, peritonitis

6, Peri-hepatitis

7, bacterimia

8, septic arthritis

opthalmia neonatorum 
	Mucous membranes
	1, Pili adhere to host cells and allow the NG to resist phagocytosis by holding bacteria so close to cell they cant be eaten
	-Erythromycin eye drops for newborns

-ceftriaxone (3rd gen cephalosporin)
	

	
	Spirochete
	Treponema pallidum
	Syphilis!!

1st lesion painless chacre

2nd systemic infect w/ rashes, condyloma lata, CNS, joints

Latent syphilis

3rd has 3 types (see virulence)

-Congenital sphyilis (early and late)
	
	1, motile. Penetrates intact mucous membranes or invades through epithelial abrasions

3 types of tertiary syphilis:

1, gummatous—localized granulomatous lesions which necrose, become fibrotic. In skin and bones. Will resolve w/ therapy

2, cardiovascular—aneurysm in ascending aorta or aortic arch b/c of chronic inflammatory destruction of small arterioles (vasa vasorum). Will NOT resolve w/ therapy

3, neurosyphilis—asymptomatic, subacute meningitis, meningovascular, tabes dorsalis, general paresis
	-Penicillin or erythromycin
	-1st or 2nd can be determined by culture given shape of organism

-serological tests in non active stages


