Listeria and other Regular Old Gram Positive Bacilli
Listeria monocytogenes is a foodborne bacteria.  Causes bacteremia only in immune 
compromised patients, pregnant women, and neonates.

Bacteria are short, Gram+ bacilli, sometimes in pairs.  Colonize animals, soil, plants.
Infection acquired by ingesting contaminated food (dairy, prepared meats).  

Infected mothers may pass bacteria to fetus.

Pathogenesis is unique.  Bacteria cross mucosal barrier by active endocytosis, survive inside 
phagocytes, and then spread through the blood.  Virulence factors include:

1.  Internalin A.  Mediates entry into epithelial cells, resulting in phagocytosis.

2.  Listeriolysin O.  Hemolytic and cytotoxic toxin that allows Listeria to escape from 


vacuoles into cytoplasm.  Also involves phospholipases (pore-forming).

3.  Act A.  This protein has an AA sequence that mimics host proteins, so phagocyte 


doesn’t see Listeria, and host cell actin takes Listeria to cell membrane.

Listeria then pushes pseudopods out, coating itself in host membrane and traveling stealthily.
Infections from Listeria

In pregnant women, Listeria may proliferate in placenta, and mother is especially vulnerable in 
third trimester. Bacteremai characterized by fever, myalgia, headache, GI symptoms.  
Self-limiting infections.  Significant risk of neonatal death.

In neonates, infection in utero causes disseminated infection called “granulomatosis infactisepticum.”  
Characterized by widespread microabscesses.  May cause meningitis two weeks post partum.
Meningitis in all people may be caused by Listeria.  Not that common, but special signs include 
major mononuclear cell infiltration and CSF glucose not low.
Diagnosis and Treatment
Grows well aerobically.  Survives cold conditions just fine.  Catalase positive (distinguishes 
Listeria from Strep).
Treated with Ampicillin.
Bacillus anthracis is another Gram+ aerobic spore-forming bacillus.  It inhabits soil, and 
humans get infected by inhalation or traumatic inoculation with spores (but not person to 
person).  Very virulent.

Spores enter skin, GI, or lung.  Like Listeria, germinate inside macrophages.  Transported to 
lymph nodes and produce an exotoxin that quickly and directly kills cells.  Breaks free, 
causing disseminated bacteremia, toxemia, and necrosis.  Virulence factors include:

1.  pXO2, which encodes the capsule that inhibits phagocytosis and protects from digestion.

2.  pXO1, which encodes toxins.  Toxins include:



--protective factor (binds cell membranes facilitating transport of other toxins)



--edema factor (stimulates cAMP, causes high membrane permeability leading to 



edema, impairs neutrophils and cytokine release)



--lethal factor (a protease that cleaves MAP kinases, releasing oxygen radicals, 



inducing TNFα, necrosis, and macrophage lysis)
Infections from Anthrax

Cutaneous infections have round ulcers with painless black eschar and edema.  Regional 
lymphadenitis.

Inhalation infections show malaise, fever, chest discomfort, rapid progress to dyspnea, cyanosis, 
and shock.  Causes hemorrhagic mediastinitis without pulmonary infiltrates.  Extremely 
high mortality.
Gastrointestinal infections follow ingestion of infected foods.  Cause ulcers, fever, nausea, 
vomiting, abdominal pain, diarrhea, sepsis.  Mortality is also high.
Diagnosis and Treatment

Gray colonies with swirling Medusa-head projections.  Non-hemolytic, non-motile.  
Treated with penicillin, doxycycline, Cipro.

Bacillus cereus is ubiquitous in soil.  Virulence factors include phospholipases, proteases, 
hemolysins.  Extensive damage and liquefactive necrosis, with bacteremia and 
endocarditis.  Often seen in IV drug users.  Characteristic food poisoning of reheated rice.
Infections are of two types:

--Diarrheal infections caused by heat-labile enterotoxin.


--Emetic infections caused by heat-stable enterotoxin.

Bacillus cereus is β-hemolytic.  Its infection is self-limiting.

Has a broad spectrum β-lactamase which makes it resistant to penicillin.  Treated with vancomycin.

Cornyebacterium diphtheriae is a Gram+ aerobic, non-spore forming, irregularly shaped 
bacillus.  Part of our normal flora, and spread by respiratory droplets or direct contact.  
Most cases during colder months.

This is a non-invasive pathogen with a potent exotoxin.  Toxin contains a B-segment that
binds 
receptors, and a toxic A-segment that inhibits protein synthesis.  This potent ADP-ribosylating 
A-B toxin affects all cells, but heart, nervous system, and kidneys are most affected.
Infections from C. diphtheriae

Classic description is a pharyngeal disease of abrupt onset with development of thick membranes 
covering tonsils.  Membranes grow fast, covering pharynx and soft palate.  Causes 
characteristic “bull’s neck.”  Membranes becomes necrotic and chokes patient to death.  
Can also cause myocarditis, neurologic damage, and cutaneous infections.
Diagnosis and Treatment

Collection of membrane samples.  Patients must be isolated and diphtheria antitoxin 
administered.  Can be treated with penicillin.
There is also a vaccine that is part of the childhood series.
