	BUG NAME
	DISEASE/MANIFESTATIONS
	IDENTIFYING PROPERTIES
	TYPING/CULTURE/TESTS
	VIRULENCE FACTORS
	IMMUNITY/VACCINE/TX

	Mycobacterium tuberculosis

Actinomycetes

H37Rv strain most virulent

inhalation/ingestion

wide range of responses (most infected don’t get disease; death very rare)

( death in Indians, Eskimos, and African Americans

malnutrition (( proteins), stress, steroids, AIDS, drugs, EtOH, overcrowding ( ( resistance
	TUBERCULOSIS (small # needed to infect)
1O Infection: (rare in US) 

Non-Specific Pneumonitis (after inhalation) 

DTH (in 2-4 wks) – Granulomatous tubercles

Miliary TB (blood/lymph disseminate bug)

Caseation necrosis – (tubercle centers are semi-solid)

Ghon Complex – healed, fibrotic/calcified lesions seen on x-ray

Reactivation: (most in US)

Dissemination following rupture of caseous lesion to most organs (genitourinary tract, bones/joints, lymph nodes, pleura, peritoneum)
	ACID-FAST Mycobacterial Rod – resist decolorization [retain dyes like carbofuchsin] by acidic ethanol {95% EtOH & 3% HCl}; (Corynebacteria and Nocardia resist decolorization by 3% HCl but not by acidic ethanol)

Serpentine cords (aggregated long arrangements of individual thin, slightly bent rods)

slow growing (mold like - surface clumping on ordinary synthetic liquid media)

Intracellular Para​site
Strict Aerobe (preference for lungs)

Produces Niacin
	Generation time of 6-12 hours w/ culture taking several weeks to grow

CAN CULTIVATE - Grow in simple media (needs only trace metals, Asn, glycerol to grow; makes own FA, egg yolk ( growth rate; too much long chain FA ( rate)

Non Gram-Stainable

See acid-fast rod in gastric washing
Tuberculin test – DTH highly specific – intradermal injection of PPD (OT) - measure diameter of induration in 48 hrs (<10 mm ( doubtful); Positive result reveals previous TB but NOT presence of active infection
	Lipid-Rich Cell Wall (60%) – results in impermeability to some stains, acid fastness, high resistance to acid/alkali killing, resistance to bactericidal activity of Ab’s and complement

Sulfatides – sulfolipids; block phagolysosome formation to ( survival of bug in M(; synergistic with cord factor
Cord Factor – Serpentine structure ( virulence – inhibits migration of PMN’s

Wax D - an adjuvant to ( immunogenicity

Mycolic Acids – large, saturated FA
	Immunity – Cell mediated cytotoxicity, not Ab mediated

Koch phenomenon – exposure to TB antigen ( M( response to subsequent exposures (non-specific M( enhancement, only activated by TB antigens)

Streptomycin (ototoxic, some resistance)

Isoniazid, Rifampin, or both

rest, good nutrition

	Mycobacterium bovis

Actinomycetes
	TUBERCULOSIS (60 years ago from cow’s milk – uncommon now)
	ACID-FAST Mycobacterial Rod

Does not produce Niacin
	
	
	

	Mycobacterium africanum
	TUBERCULOSIS (only seen in Africa)
	
	
	
	

	Mycobacterium leprae

Actinomycetes

Armadillos carry

Transmitted via  mucous memb lesion exudates and skin ulcers reach another’s skin abrasion; NOT highly contagious

Some genetic contribution (HLA linked)
	LEPROSY (Hansen’s bacillus – disseminated)

Chronic granulomatous lesions in skin/nerve
Cutaneous Leprosy – lepromas (large, firm nodules) on face – Leonine appearance

Neural Leprosy – Peripheral nerve anesthesia; ( sensation in fingers/toes ( ( minor trauma ( more injury and 2o infections

Lepromatous Phase – Progressive; many lepra cells in lesions, lepromin test (-), poor outlook

Tuberculoid Phase – Healing; few lepra cells and bacilli in lesions, lepromin test (+)
Intermediate Phase – bacilli in necrotic areas only, lepromin test (+), outlook fair
	ACID-FAST Mycobacterial Rod

VERY slow growing

Intracellular Para​site
	CANNOT CULTIVATE in vitro
Mitsuda Lepromin test – lepromatous tissue boiled and intradermally injected – not dx but determines patient’s immunogenicity; Positive is site DTH granuloma after 2-4 weeks

Acid fast bacilli seen in lesion scrapings
	
	Dapsone (diaminodiphenylsulfone) – gradual improvement over years but resistance can occur

New – Rifampin and Clofazimine

	Mycoplasma pneumoniae

EATON’S AGENT

Pleuropneumonia org (PPO)

Pleuropneumonia-like org (PPLO)
	PRIMARY ATYPICAL PNEUMONIA (PAP)

Children <5 yo – no fever, no pneumonia

People 5-20 yo – pneumonia (infect rate highest)

Illness ( severity with ( age (host responds to pathogen more as one ages - DTH)

Circulating Ag-Ab complex may disseminate

Mucosal surface is first line of defense (non-specific; most people that have bug do not get disease)
	NO CELL WALL, very pleomorphic

self-replicating but requires sterols to grow

smallest known free-living org

new elementary particles fragment from filamentous cells containing DNA components

FRIED-EGG appearance

Glucose ferment​ing
some hemolytic
	Non Gram-Stainable (no cell wall)

Need sterol and serum protein to grow – sterol adds structural support to cell membrane

Cold-Agglutination A​b Test - Agglutinates with Type-O RBC antigen in the cold

Complement Fixation test – for lipid-antigen complex (Ab inhibits growth by unknown complement independent mechanism – ONLY BACTERIA TO DO THIS)
	
	Immunity - Ab provide (only bacteria Ab’s fight)

Kanamycin or Tetracycline
Susceptible to saline, soap, and DI H2O
Resistant to Penicillin and Sulfonamide

	Mycoplasma hominus
	GENITOURINARY TRACT INFECTIONS
	FRIED-EGG appearance
	
	
	

	Ureaplasma urealyticus

T strains (tiny colonies)
	GENITOURINARY TRACT INFECTIONS
	NO FRIED-EGG appearance (only show center core)
	Need urea to grow
	Urease – breaks down urea to provide energy
	

	L-Forms (from any species)
(Streptobacillus moniliformis)
	Unknown role in infections
	cell walls removed from parent strains (via antibiotics, caffeine, LiCl, lysozymes, spec Ab+Complement)

CAN self replicate

all revert back to parent except Mycoplasma species
	Need stabilizing agents (salts, sugars, polypeptides, and spermines) to ( susceptibility to Osmotic Pressure destruction [have no cell wall]
	
	

	Protoplasts
	
	cell walls removed from gram (+) cells

DOES NOT contain remnants of cell wall

CANNOT self replicate
	
	
	

	Spheroplasts
	
	cell walls removed from gram (-) cells 

DOES contain remnants of cell wall

CANNOT self replicate
	
	
	

	Legionella pneumophilia

11 serotypes (Group 1 most virulent); male: female (2.6:1)
rare person-to-person spread
	LEGIONNAIRES’ DISEASE – (pneumonia; dissemination rare; more common in immunocompromised – smokers, alcoholics, renal/dialysis)
PONTIAC FEVER - (self-limiting abrupt fever, chills, HA, dry cough, and myalgia; can become pneumonia; more common in young healthy people)
	gram (-) rods, short

grows in AC units (so most cases in Summer)

single Flagellar Antigen (common to all serotypes)

Intracellular Para​site
	Poorly Gram-Stained

Silver stainable

Must have Cysteine and Iron to grow

Direct fluorescent Ab staining

Lung tissue culture
	Cytotoxin – inhibits activation of PMN/M( oxidative metabolism so can’t kill bug once it has been ingested, grows intracellularly; Ab’s ( phagocytosis but do not ( killing unless activated
	Immunity – Cell mediated cytotoxicity may play a role since activated M( can kill

Erythromycin for tx

Resistant to Penicillin (produces (–lactamase)

	Rickettsia prowazekii

Rickettsiaceae

Group: TYPHUS FEVER

Rare in US (common in Africa, Central/South America)
	EPIDEMIC LOUSE-BORN TYPHUS (trunk rash)
vector: Body/Head Lice  reservoir: Man

Onset – fever, HA, myalgia
4th day – RASH (Trunk 1st, then limbs, NOT FACE)

Late – CNS, uremia, fatal if untx

BRILL’S DISEASE

vector: none/recrudescence  reservoir: Man

Mild with NO RASH
	gram (-) coccobacilli, small pleomorphic (all Rickettsiaceae)

Obligate Intracellular Para​site (CANNOT survive outside of cell; all Rickettsiaceae except Coxiella burnetii)

DNA/RNA; binary fission (non-virus; all Rickettsiaceae)
	Indirect Fluorescent Ab Test - in patient’s serum

Complement fixation

Cultivation by inoculation of acute phase blood into Chick embryo, Guinea pig peritoneal cavity (all Rickettsiaceae)

Weil Felix Test for agglut of P. vulgaris OX19 by Ab against Rickettsias w/ common An (rare now)
	Ability to live and multiply inside vascular endothelial cells (all Rickettsiaceae)

Auto-infection – louse feeds on infected person, bug grows in louse gut, louse defecates on skin of person as louse eats, person scratches louse feces into skin

Louse dies of infection
	Tetracycline (Doxycycline) or Chloramphenicol (all Rickettsiaceae);  early tx may inhibit the immune response so ( protection in future exposure

Mass insecticides to kill critters

	Rickettsia typhi

Rickettsiaceae

Group: TYPHUS FEVER Worldwide
	ENDEMIC FLEA-BORN MURINE TYPHUS 

vector: Rat Flea  reservoir: Rodents

Less severe than Epidemic Louse-Born Typhus

4th day – RASH (Trunk 1st, then limbs, NOT FACE)
	
	
	Auto-infection – flea feeds on infected rat, bug grows in flea gut, flea defecates on skin of person as flea eats, person scratches flea feces into skin 

Flea remains infected for life
	Kill rats

	Rickettsia rickettsii

Rickettsiaceae 

Group: SPOTTED FEVER
Wide area in US (esp. Eastern States; rare in Rockies)
	ROCKY MOUNTAIN SPOTTED FEVER 

vector: Tick  reservoir: Tick (transovarial), Rodents

Onset (after 7 day incubation) – fever, HA, myalgia
4th day – RASH (Hands/Feet 1st, then trunk & face)

Late – circulatory collapse, kidney failure, fatal if untx

Wide variance in severity – strain diffs??
	
	
	Tick bite is directly infective
Tick remains infected for life
	

	Rickettsia conorii, australis

Rickettsiaceae 

Group: SPOTTED FEVER

Wide in Africa, India, etc.
	BOUTONNEUSE (MEDITERRANEAN) FEVER 

vector: Tick  reservoir: Tick (transov),Rodents, Dogs

Less severe than RMSF

4th day – RASH (Hands/Feet 1st, then trunk & face)
	
	
	
	

	Rickettsia akarii

Rickettsiaceae 

Group: SPOTTED FEVER

Rare – US, Russia
	RICKETTSIALPOX
vector: Mite  reservoir: Mite (transovarial), House Mouse

Mild, vesicular rash and eschar at bite site of mite
	
	
	
	

	Rickettsia tsutsugamushi

Rickettsiaceae

Group: SCRUB TYPHUS

India, SE Asia, Australia
	SCRUB TYPHUS

vector: Trombiculid Mite (chiggers)  reservoir: Wild Rodents

Onset – fever, HA, myalgia, with eschar at bite site
4th day – RASH (Trunk 1st, then limbs, NOT FACE)

Late – CNS, uremia, fatal if untx
	
	
	
	

	Rochalimaea quintana

Bartonella quintana
Rickettsiaceae 

Group: TRENCH FEVER

Army outbreaks
	TRENCH FEVER

vector: Body Lice  reservoir: Man

Rose Spot RASH like Typhoid Fever (rarely fatal)

Short course – ‘Five Day Fever’ or Relapsing

Shin-Bone Fever – tibial pain
	Obligate Intracellular Para​site
	Cultivated on BAP under 10% CO2 – different from all other Rickettsiaceae
	
	

	Coxiella burnetii

Rickettsiaceae 

Group: Q FEVER
Worldwide; Unpastuerized milk ingestion or dust inhalation; most in slaughterhouses
	Q FEVER

vector: Tick, Milk, Dust  reservoir: Cattle, Sheep, Goats (NOT only from an arthropod vector - only Rickettsiaceae genera like this)
NO RASH, atypical pneumonia and hepatitis

Endocarditis if previous valve lesion
	NOT Obligate Intracellular Para​site (only genera of Rickettsiaceae like this)
	
	Bug excreted into cattle/sheep milk, urine, feces, and placentas

Stable outside of host cells
	

	Ehrlichia

Rickettsiaceae

Only in E Minn and NW Wisc
	HUMAN GRANULOCYTIC EHRLICHIOSIS (like RMSF)

vector: Deer/Dog Tick (suspected)  reservoir: Man??

Onset (after 7 day incubation) – fever, HA, myalgia
4th day – RASH (Hands/Feet 1st, then trunk & face)

Late – multi-system organ failure, fatal if untx
	Obligate Intracellular Para​site
	
	
	Tx w/in 7 days

	Chlamydia psittaci

Nosocomial person-person via sputum
	PSITTACOSIS (Zoonotic-bird– chronic carriers in tissues/feces – poultry processing workers at risk)

Primary atypical Pneumonia w/ possible liver, spleen, heart, and CNS involvement
	gram (-) coccobacilli
Obligate Intracellular Para​site (prefer columnar epithelia lining mucous membranes; use host to provide Energy since bugs lack enzyme system to make E)
Glucose fermenting, liberating CO2
DNA (circular), RNA, ribosomes, binary fission
	Inclusion matrix is DIFFUSE & does not stain with Iodine
	
	Tetracycline

	Chlamydia pneumoniae
	TAIWAN ACUTE RESPIRATORY ILLNESS

Human-human (not Zoonotic) 

Mild URT infection, may ( pneumonia

Pharyngitis, low-grade fever, cough
	
	Inclusion matrix is PEAR-SHAPED & does not stain with Iodine
	
	Erythromycin or Tetracycline

	Chlamydia trachomatis
	TRACHOMA – (conjunctiva/cornea; eye-eye trans)

Pannus formation – upper cornea w/ vessels, fibroblasts

Inflammation of upper eyelid, inversion of lid margin (entropin) with scarring of cornea by eyelashes (trichiasis) ( Blindness {poor sanitation, Indian Reservations}

INCLUSION CONJUNCTIVITIS – (genital infection of one conveyed to eye of another)

Inflammation of lower eyelid, NO serious scarring

Inclusion blennorrhea – newborn from mom’s cervix w/ severe purulent conjunctivitis

Swimming pool conjunctivitis – kids/adults via genital secretions in poorly chlorinated pools

GENITAL INFECTIONS – (venereal trans)

Urethritis, Cervicitis, Salpingitis ( female infertility
NEONATAL PNEUMONITIS - (in first months)

Respiratory sx, prolonged cough, NO fever
LYMPHOGRANULOMA VENEREUM– (venereal trans, Serotypes L1,L2,L3) Lymphadenopathy/Proctitis
	gram (-) coccobacilli
Obligate Intracellular Para​site (prefer columnar epithelia lining mucous membranes; use host to provide Energy since bugs lack enzyme system to make E)
Glucose fermenting, liberating CO2
DNA (circular), RNA, ribosomes, binary fission
	Inclusion matrix is COMPACT & stains with Iodine

Poorly gram stained; use Giemsa

Isolate in cell culture or chick embryo yolk sac

Frei Test of LGV – intradermal inoculation of Chlamydial antigen grown in chick embryo – detects ANY Chlamydia, not only LGV
	Pathognomonic inclusion - Infectious elementary coccoid bodies taken in by phagocytosis, enlarge to reticulate (initial) bodies that divide by binary fission to pdc more reticulate bodies which then produce more elementary bodies (all inside cytoplasmic vacuole); embed as a colony matrix
	Oral Tetracycline or Sulfonamides for one month for Trachoma

Topical Tetracycline (Silver Nitrate not effective) in infants to prevent future damage in Inclusion Conjunctivitis

	Calymmatobacterium granulomatis 

taxonomic flux
	DONOVANOSIS (STD or auto-inoculation)

Granuloma Inquinale - ulcerative lesion at inoculation site; spread via blood to bones, joints, liver
	gram (-) rod

Non-sporeforming
	Donovan Bodies – seen in biopsied skin lesion – large, mononuclear cells w/ dumbbell shaped encapsulated rods
	
	

	Bartonella bacilliformis

Andean Valleys of South America

taxonomic flux
	CARRION’S DISEASE – Sandfly bite transmission

Bacteremia – initial phase w/ N/D, Fever, HA

Hemolytic anemia ( death

Nodular lesions on skin and throughout
	gram (-) rod

Non-sporeforming
	Blood films and Isolation
	
	

	Bartonella henselae

taxonomic flux
	CAT SCRATCH FEVER – (normal flora of cat oral cavity); usually w/ kids

One-week incubation then papule at scratch/bit site

Lymphadenopathy – regional (usually neck), 3 months
	gram (-) rod

Non-sporeforming
	Clinical sx, cat contact
Absence of common bacteria in culture
	
	Antibiotics do not help

Disease runs its course

	Plesiomonas shigelloides

taxonomic flux
	GASTROENTERITIS/SEPTICEMIA

From warm water/mud – swimming hole; self-limiting
	gram (-) rod

Non-sporeforming
	
	
	

	Chromobacterium violaceum

taxonomic flux
	GASTROENTERITIS, BACTEREMIA ( necrotic liver lesions
From tropical soil/water; 100% mortality
	gram (-) rod

Non-sporeforming
	
	
	

	Flavobacterium meningiosepticum

taxonomic flux
	NEONATAL MENINGITIS

Nosocomial in hospitals, bacteremia, endocarditis
	gram (-) rod

Non-sporeforming
	
	
	

	Cardiobacterium hominis taxonomic flux
	BACTEREMIA, ENDOCARDITIS

immunocompromised, normal flora of URT & intestines
	gram (-) rod

Non-sporeforming
	
	
	

	Actinobacillus actinomycetemcomitans

taxonomic flux
	SEPTICEMIA ( all over granulomatous lesions

immunocompromised, normal flora of mouth & intestines
	gram (-) rod

Non-sporeforming
	
	
	

	Eikenella corrodens

taxonomic flux
	HUMAN BITE, HEAD/NECK INFECTIONS

normal flora of mouth & URT
	gram (-) rod

Non-sporeforming
	Craters into auger plate due to augerase production
	
	Augmentin (for human bites)

	Capnocytophaga ochracea, sputigena, gingivalis

taxonomic flux
	PERIODONTAL DISEASE

normal flora of mouth

BACTEREMIA in immunocompromised
	gram (-) rod

Non-sporeforming
	
	
	

	Anaerobic bacteria

will not multiply in healthy tissue since blood/O2 supply too good
	Normal flora of intestinal tract, oral cavity, and female genital tract that escape their mucous barriers due to: tissue necrosis, ( blood supply by trauma/obstruction, surgery, malignancy, infection by facultative/aerobic bacteria

INFECTIONS - Complex mixes of Anaerobics & Aerobics

Can cause any type of infection; 66% of all infects have anaerobes – 50% of those are only anaerobes

Rare infects for anaerobes – acute ENT, meningitis, joints
	Obligate Anaerobes (O2 is toxic)

Devoid or low levels of superoxide dismutase (breaks down O2-), catalase and peroxidase (break down H2O2)
	Foul smelling discharge (diagnostic), Gas in tissues (not diagnostic), infections close to or on mucous membranes, Human bite/fist 2o infects, Tissue destruction

Collecting specimen – must be free of normal flora; attempt aspiration (no swabs, expectorant); place in O2 free transport tube, rapid to lab ( gram stain/colony

Isolation – O2 free jar or glove box chamber

Identification – O2 tolerance growth, biochemical utilization, and metabolic end products
	Polysaccharide Capsule – Promotes Abscess Formation (Inhibits Host Defenses And Protects Against Antimicrobial Agents) & Makes Bug Resistant To PMN Killing

Enzymes – Tissue Destroying, Antibiotic Inactivating, And O2 Toxicity Protective

Lipopolysaccharide endotoxins – gram (-)
	Antimicrobial therapy for anaerobes (Metronidazole, Chloramphenicol, Carbapenems, and (-lactams and (-lactam inhibitors), as well as for appropriate aerobes
AND

Surgical intervention (drain/resect)

	Bacteroides fragilis
	#1 most frequently isolated anaerobes in infections
	gram (-) rod, non-sporeforming

Obligate Anaerobe
	
	
	#1 most resistant to antibiotics

	Porphyromonas
	Infections above the diaphragm, normal oral flora

#2 most frequently isolated anaerobes in infections
	gram (-) rod, non-sporeforming

Obligate Anaerobe
	Brown/black colonies on BAP

Fluoresces brick red
	
	

	Prevotella bivia
	Infections below the diaphragm, normal vaginal flora causing female genital tract infections

#2 most frequently isolated anaerobes in infections 
	gram (-) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Fusobacterium nucleatum
	Normal oral, intestinal flora

#3 most frequently isolated anaerobes in infections
	gram (-) rod, non-sporeforming

Obligate Anaerobe
	Long, thin with tapered pointed ends
	
	

	Actinomyces israelii, naeslundii

Propionibacterium propionicus
Actinomycetes

normal oral cavity GI tract flora
	ACTINOMYCOSIS (chronic, suppurative infection that may spread; infection after normal flora displacement)

Cervico-facial (Lumpy Jaw) – Males (2:1), 15-35 yo; invade tissue after trauma, caries, creating a sinus tract from inside mouth to out – Sulfur granules

Thoracic – pulmonary infection from extension, CNS dissemination possible

Abdominal – intestine perforation, appendix rupture, localized infection to organ

Genital – rare, females due to IUD, sx like PID, no granules but colonization
	gram (+) rod, non-sporeforming

true bacteria even though fungi like
Facultative Anaerobe 

Filamentous (width < 1 (m), pleomorphic
	Dx – from sputum, pus, tissue, cervical exudates

Culture - thioglycolate

Granule examination – gram stain, filament size < 1 (m
Yellow sulfur granules


	
	Penicillin is DOC

Surgery to excise/drain

Prophylaxis helps in dental and traumas

Better oral hygiene

	Nocardia asteroids complex

Actinomycetes

Worldwide in soil/water
	NOCARDIOSIS (TB like; inhale bugs from soil/water)

1o infection – Pulmonary, with abscesses but sinus tracts rare; Dissemination - from lungs to heart but mostly brain

Mostly in males (75%); 1000+ cases/yr, with 50% in immunocompromised/steroids/AIDS, 25% suspected defect, 25% normal patients; 30% fatal (40% if CNS involved)
	gram (+) rod, non-sporeforming

Partial acid fastness resist decolorization (retain dyes like carbofuchsin] by 1% H2SO4) – not acidic EtOH (only have short chain mycolic acids)

Filamentous
	Dx – Gram stain pus/sputum (granules rarely found)

Culture in O2, partial acid fastness due to nocardic acids
	Growing cells more virulent and more resistant to phagocytosis/killing by alveolar M( than stationary phase cells

Virulent cells grow out of M(, avirulents survive as L-forms

Cell Walls – effect phagosome-lysosome fusion
	Sulfonamides, CoTrimoxazole (Bactrim)

Surgery to drain/clean abscess

	Actinomadura (most common), Nocardia, Streptomyces (give us antibiotics), and Actinomyces
Actinomycetes

worldwide but most in tropics (endemic in Sudan/Mexico); in soil
	ACTINOMYCETOMA (gram(+) bacteria); Madura Foot

{EUMYCETOMA (fungal)}

Sx – localized swollen lesion (subcut) on foot/hand with suppurating abscesses and draining sinus tracts with grains; Males most due to exposure; Need traumatic implantation to put organism beyond skin barrier
	gram (+) Actinomycetes
	Examine pus/exudates for granules 1 (m width

Bacterial filaments narrower than fungal hyphae

Bacterial filament size < 1 (m
Fungi filament size ( 1 (m
	
	Long term tx (mths-yrs) – Penicillin, Sulfonamide, Streptomycin

Surgery – amputation, last resort

	Propionibacterium acnes
	Common blood culture contaminate, infects prosthetics

Normal skin flora
	gram (+) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Mobiluncus
	Non-specific vaginitis
	gram (+) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Eubacterium lentum, limosum, alactolyticum
	
	gram (+) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Bifidobacterium dentium
	Non-pathogenic; Good for you
	gram (+) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Lactobacillus
	Non-pathogenic; Good for you; added to yogurt/milk
	gram (+) rod, non-sporeforming

Obligate Anaerobe
	
	
	

	Veillonella alcalescens, parvula
	Rare in infections
	gram (-) cocci

Obligate Anaerobe
	
	
	

	Peptostreptococcus magnus
	#4 most frequently isolated anaerobes in infections (highest occurrence next to gram (-) bacilli)
	gram (+) cocci

Obligate Anaerobe
	
	
	

	Gemella morbillorum
	Non-specific vaginitis
	gram (+) cocci

Obligate Anaerobe
	
	
	

	Clostridium ramosum
	#2 most frequently isolated Clostridium
	gram (+) rod, sporeforming, Boxcar shape
Obligate Anaerobe
	
	
	#2 most resistant anaerobe to antibiotics

	Clostridium septicum
	Correlates with malignancy of intestinal tract; gas gangrene
	
	
	
	Penicillin

	Clostridium difficile

Most common w/ hospital patients; #1 nosocomial diarrhea
don’t get if not on antibiotics
	ANTIBIOTIC ASSOCIATED INTESTINAL DISEASE (usually with Ampicillin, Clindamycin, and Cephalosporins); disruption of intestinal flora by drug, the bug colonizes tract (superinfection-like), multiplies, and release two toxins (A, B)

Sx – many, D w/out colitis, pseudomembranous colitis (only bug causing this) ( toxic megacolon, bowel perforation, death
	gram (+) rod, Boxcar shape

Obligate Anaerobe 

Very resistant spores formed
	Sigmoidoscopy to see psuedomembrane

Toxin in stool

anaerobic isolation/id
	Toxin A (enterotoxin) - diarrhea
Toxin B (cytotoxin) – tissue necrosis
	Tx – stop giving drug to reestablish normal flora

Metronidazole removes bug from intestines; especially for pseudomembranous colitis

	Clostridium perfringens

Most frequently isolated Clostridium

#5 most frequently isolated anaerobes in infections

normal flora of intestines
	GAS GANGRENE – CLOSTRIDIAL MYONECROSIS

(mixed infection; other species can be cause of gas gangrene) Early Sx - Severe pain (more than apparent), white, shiny tense skin, anxiety, irritable, rapid pulse, low temp

Later Sx – Swelling, hemorrhagic bullae, shock

Wound contamination –

Traumatic myonecrosis (tissue damage so ( O2)

Non-traumatic (bowel leaks from ca – rapidly fatal)

Uterine (septic abortion or norm. deliv)

Bugs multiply in wound and make toxins

Rapid/progressive tissue destruction
ENTEROCOLITIS (food poisoning; #3 leading cause w/ S. Aureus and Salmonella) – C. perfringens Type A is cause, from meats/gravy ingestion; bugs sporulate in intestines and release toxin; Sx – watery diarrhea, abd pain after 10-12 hrs (rare F/V)

ENTERITIS NECROTICANS (food poisoning; New Guinea highlands) – C. perfringens Type C is cause, from undercooked pork ingestion, (-toxin release, intestinal necrosis; predisposing factors ( sweet potato (trypsin inhibitor) diet w/ little intestinal proteolytic activity (( protein)
	gram (+) rod, weak sporeforming, Boxcar shape
Obligate Anaerobe

Rapid doubling time – 10 min
	Gas Gangrene:

Early recognition of sx/therapy is key

Gram stain

Double Zone of hemolysis on blood sugar

Nagler Rxn - Lecithinase production and neutralization on egg yolk plate with (-toxin antitoxin

Enterocolitis:

Isolate from food and stool; clinical sx and incubation time
	Gas Gangrene:

(-toxin – lecithinase – most virulent; destroys tissue and creates own anaerobic environment

Enterocolitis:

Enterotoxin – heat labile part of spore coat
Enteritis Necroticans:

(-toxin – intestinal necrosis with high mortality
	Gas Gangrene:

Prompt or death

Surgical debridement

+ Penicillin + hyperbaric O2 (controversial); amputation

antitoxin (horse) exists but many SE

Enterocolitis:

None, short duration and not life-threatening

Enteritis Necroticans:

None, rapid demise after sx;

Active immunity - (-toxoid very effective

	Clostridium tetani

50% mortality

Worldwide (less in US since immunized; rural South, elderly narcotic addicts)
	TETANUS (spread in animal/man feces; mixed infect)

Death via respiratory mm contract, heart failure, asphyxiation

Sx - Tension/cramping in muscles near wound, twitching, ( reflexes in wound extremity, jaw stiff, dysphagia, nuchal stiff, dysuria, constipation, HA, backache, irritable, sweat, ( HR

Wound contamination – Spores into deep penetrating wounds (not visible at times); other orgs ( O2 ,bugs multiply in wound and make a toxin

Generalized tetanus (most frequent) – 1st sx is facial muscle contractions – Risus sardonicus (Lock Jaw)

Localized tetanus – spasm/rigidity at site; partial immunized

Tetanus neonatorum – septic midwife infects umbilicus (only get if mom has no Ab)
	Terminal swollen spores

Tennis racket shaped

Readily produces spores

Non-invasive

Very toxic
	Early recognition of sx/therapy is key

Gram stain, anaerobic isolation/id
	Tetanospasmin (neurotoxin) - blocks inhibitory impulses resulting in continuous firing and spasmodic contractions (severe – can break long bones)

Death via respiratory mm contraction
	Active immunity – Tetanus Toxoid (totally effective)

Natural immunity – not good after disease recovery

Tx – wound cleaning, Antitoxin (human Ig works against toxin not bound to nerves), Penicillin works at wound site, Toxoid booster

	Clostridium botulinum

25% mortality

Wide in nature, most exposure from food (bad home canning), not cooking fish, preserved meats
	BOTULISM (life threatening paralytic illness – intoxication, not infection) ( Death via respiratory mm paralysis

Sx - 18-36 hours after ingestion; N/V/D (in only 1/3 of cases), abd pain, then constipation and no pain, most have CNS

Food Poisoning – bug divides in food, releases toxin, gets ingested, is absorbed through stomach/SI, carried in blood to peripheral nerve endings; Cranial nerves affected 1st, then (
Wound – rare; bug into wound, multiply and make a toxin; sx like food poisoning (infection, not intoxication)
Infant – Spores ingested in Honey, germinate, pdc toxin in intestines of infants 1-8 months old; Constipation, then weakness – Floppy Baby Syndrome & SIDS
	Spores readily produced, withstand boiling for hours

Intestinal flora kills spores, not toxin

Boiling kills toxin, not spores (cook your food!!!)

Toxin produced outside body and ingested

Non-invasive

Most toxic toxin

Therapeutic uses – strabismus, dystonias, anti-wrinkles
	Early recognition of sx/therapy is key

Gram stain, anaerobic isolation/id,

Demonstrate toxin in stool, blood, stomach, and food (best in animal inoculation)
	Botulinum toxin (neurotoxin) – needs bacteriophage for pdtn; heat labile (cook your food!!!); most potent toxin known to man; blocks release of ACh so blocks nerve impulse transmission; 8 different (immunologically) toxins with same MOA

Death via respiratory mm paralysis
	Active immunity –Toxoid (horse) against 5 of 8 toxins (effective but only for researchers)

Natural immunity – not good after disease recovery

Tx – Lavage, enema, antitoxin (horse, against A, B, E toxins circulating), treat others exposed but not yet ill, Penicillin (in adults to kill bugs; not for kids)
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