The Gram Positive
Bacilli

of Medical Importance

Endospore Formers
Bacillus

Clostridium
Regular Rods

Listeria

Erysipelothrix

Irregular Rods
Corynebacterium

Propionibacterium
Mycobacterium (acid fast)
Actinomyces, Nocardia

Bacillus
Clostridium

Bacillus
Saprophytic, aerobic

Found in dirt

Bacillus anthracis
Anthrax—zoonosis

Cutaneous—necrotic sores

Pulmonary—Wool sorter’s disease

Gastrointestinal—rare—usually fatal

Bacillus cereus

Food poisoning—rice, potatoes

Exotoxins—emetic, diarrheal

Bacillus becoming more of a
problem—spores survive common
disinfection techniques

Clostridium

Anaerobic

Variety of habitats—soil, sewage




Gas gangrene (myonecrosis)
C. perfringens, C. novyi, C.septicum
Organisms common in soil
Grow in wound and produce gas
Require damaged, dead tissue

Produce exotoxins that damage
tissue further

Anaerobic cellulitis
Bacteria confined to dead and
damaged tissue

Myonecrosis
Toxins damage muscle and
organisms spread to new area
Treatment
* debride wound
* cephalosporins
* hyperbaric chamber

Clostridium difficile
Antibiotic associated colitis
Normal intestinal flora killed by
broad spectrum antibiotics
Major cause of diarrhea in hospitals
Community acquired infections
more virulent, drug resistant

Associated with gastric acid
inhibitors

Clostridium difficile

Non-invasive but toxins cause
necrosis of intestinal lining

Cramping, diarrhea, fever

Stop antibiotics, start fluid
replacement

Treat—vancomycin, replacement
cultures

Isolation—prevent spread




Clostridium tetani
Tetanus or lockjaw

Common in soil, Gl tract of animals
Wound must be necrotic and
anaerobic for spores to grow

Tetanospasmin is neurotoxin
Uncontrollable muscle spasms
Treat with antitoxin and tetanus

immunglobulin
Toxoid used to prevent—vaccine

Clostridium botulinum

Intoxication—improperly canned foo

Botulin is a neurotoxin
Botulism

Low acid canned food and vacuum
packed foods

Appearance, flavor of food not
changed

Toxin prevents release of ACh--
respiratory failure

Clostridial Food Poisoning

Clostridium botulinum
Intoxication—improperly canned food

Botulism
Low acid canned food and vacuum
packed foods
Appearance, flavor of food not
changed
Toxin prevents release of ACh—
respiratory failure

Infant botulism
Infant ingests spores in food
Spores germinate in intestine
Intestinal flora not fully developed

C. botulinum grows to unusual
numbers—toxin produced

Flaccid paralysis—floppy baby
syndrome

Wound botulism

Endospores infect wound

Same symptoms as food botulism




Clostridial Food Poisoning
Clostridium perfringens

Meats and vegetables cooked and
improperly cooled or not sufficiently
reheated

Ingest live cells, enterotoxin released
in intestine

Pain, diarrhea, nausea in 8-16 hrs

Usually rapid recovery

Listeria monocytogenes
Widely distributed in nature
Resistant to heat, cold, salt,
pH extremes, bile
Beta hemolytic, intracellular
Listeriosis
Associated with dairy products and
certain deli meats
Mild flu-like symptoms in most
May be fatal in neonates

Erysipelothrix rhusiopathiae

Widely distributed in animals and
environment

Pigs a primary reservoir

Erysipeloid

Infects scratch—painful lesion

Usually heals without complication

At risk—animal handlers

Corynebacterium

Corynebacterium diphtheriae—
diphtheria

Local infection with toxemia

Droplet spread—fomites and milk

Organism needs phage to produce
toxin

Toxin targets heart and nerves

Treat-antitoxin, prevent-vaccine

Diptheroids—non-pathogenic species




Propionibacterium

Normal skin flora
Lives in oil glands

Contributes to inflammation of acne

Breaks down fats in skin oil to

fatty acids which further irritate

skin

Mycobacterium

Cell wall contains mycolic acid
Acid fast
Also contributes to resistance

Mycobacterium tuberculosis
Tuberculosis

Primary tuberculosis
Reactivation tuberculosis

Extrapulmonary tuberculosis

Diagnosis
Skin test
X-rays
Acid-fast stain
Positive culture
Treatment
At least 2 drugs for 6-24 months

Isoniazid (INH), Ethambutol,
Rifampin, streptomycin

Mycobacterium leprae
Hansen’s disease—Leprosy

Chronic, progressive disease of
skin and nerves

Tuberculin leprosy
Lepromatous leprosy
Borderline leprosy

Lepromatous
leprosy




Diagnosis
History
Biopsy
Feather test

Treatment
Dapsone (DDS)

Rifampin

NTM

Non-tuberculous mycobacteria

Mycobacterium avium-intracellulare
AIDS marker disease

Mycobacterium kansasii
Mimics t.b.—noncommunicable
Mycobacterium fortuitum

Surgical infection—compromised

Mycobacterium marinum
Swimming pool granuloma

Mycobacterium scrofulaceum
Lymph nodes—children, Japan,
Great Lakes, Canada

Mycobacterium paratuberculosis
Crohn’s disease

Actinomycetes
Filamentous GPB

Actinomyces
Normal oral flora, soil
Endogenous infections of head
Dry socket
Binds to teeth—dental plaque
Nocardia
Soil, weakly acid fast
Opportunistic pneumonia

Mycetoma




