MYCOBACTERIUM
Acid- Fast

Modified Gram + Cell Wall:  Instead of a capsule, it has a waxy lipid layer of MYCOLID ACID.  It protects against host immune response.

Very antibiotic resistant, very phagocytosis resistant.

Only two drugs:

1)  Rifampin (inhibits DNA replication)

2)  Isoniazid (inhibits mycolid acid synthesis)

Mycobacterium are not as dangerous as you would think because the waxy layer inhibits transport of food, so they grow very slowly.

Two main pathogens:

1) M. tuberculosis

2) M. Leprae

Mycobacterium tuburculosis
Causes pulmonary infections, lesions, can spread systemically.
It is spread by air: breathing, coughing, etc.

Damage to the lung is caused by the IMMUNE SYSTEM macrophages:  they 



swarm, there is an overabundant T cell response.  When the 



macrophage dies, the organism is released, along with the toxins.

If the Immune system wins, it walls off the area with calcified nodule.

If the immune system loses, septicemia and shock ensue.

Takes 30 days to grow in lab.

Those at higher risk are immunocompromised, organ recipients, etc.

Mycobacterium leprae

Transmitted by nasal secretions

Only grows in lab on live tissues: mouse foot pads and armadillos.

OTHER MYCOBACTERIUM SPECIES

M. marinum:  found in salt water aquariums.  Slow-healing lesion on hands.

M. fortuitum:  in beauty salons that don’t clean filters of pedicure baths.  Slow-healing lesions on legs from shaving nicks.  Fast-growing (1-2 days)
M. bovus (cow):  can also cause TB.  Vaccine is from attenuated bovine strain.  Causes all future TB tests to be positive (must do chest X-ray).
KEY TO DIAGNOSIS:  Acid Fast Stain (Differential Stain) on sputum

1° Stain:  Carbolfuschin (violet)

Mordant/Fixant: (one of two choices)


1)  Heat stain = Ziehl-Neelson + steam for 3 mins

2)  Cold stain = Kinyoun (AKA “Acid-Fast”, “Carbolfuschin”, or phenol)

Destain:  Acid alcohol (destain until all color is gone)

2° stain:  Methylene Blue or Malachite Green
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