Fungi and Human Mycoses
Fungi are eukaryotic cells, with membrane bound organelles, a nucleus, and 18s RNA sequences.

Their cell membrane contains ergosterol where ours has cholesterol.
Their cell wall contains complex polysaccharides that stain with PAS (red) and GMS (black).


It also contains chitin, which helps penetrate host tissues.

Fungus Morphology

Two major morphologic forms:  yeast and hyphae (filamentous).
Dichotomous hyphae have acute angled forks and septae.  They are stiff and narrow like a 
tree.  Dichotomous hyphae often signal Aspergillus.
Right angled hyphae have square angles and no septae.  They are broad and ribbony.  Right 
angled hyphae often signal Zygomycetes.
Classic Dimorphism is when a fungus is filamentous in the environment, but switches to a 
yeast form in the body.
Reverse Dimorphism is the opposite.  The fungus is a yeast in the environment, but becomes 
mixed yeast/filamentous in the body.  If you see mixed yeasts and hyphae, it is Candida.

Yeast with germ tubes are pathognomonic for Candida albicans.
Fungus Structure
1.  Capsule.  The only fungus with a capsule is Cryptococcus.  Capsule protects against host 
immune response, especially neutrophils.
2.  Cell wall.  Polysaccharides include glucan, mannan, and chitin.  Mannans are more in 
yeast, chitin in filamentous fungi.  Circulating glucans and mannas are markers of 
fungal invasion.  The cell wall is not a barrier to the environment!

3.  Cell membrane.  This is the real barrier to the environment.  Remember that fungi use 
ergosterol where we use cholesterol.

Fungal Reproduction
Most undergo sexual reproduction through sporulation.
A few reproduce asexually, also through sporulation.  Best example are the Zygomycetes.

Spores are not transmitted person to person.  Fungi are normal flora or are encountered in the env.
Factors associated with infection
Cell surface receptors, hydrolytic enzymes, host mimicry.
The polysaccharide capsule of Cryptococcus inhibits phagocytosis.
Types of Fungal Infections

1.  Superficial, no inflammation.  Tinea versicolor.

2.  Mucocutaneous, inflammation but non-invasive.  Dermatophytosis, mucocutaneous Candida.
3.  Subcutaneous.  Often following trauma with natural wood or woody plants like roses.

4.  Deep mycoses:


--Opportunistic deep mycoses are PMN-dependent!  These include Candida, 


Aspergilla, Zygomycetes.

--Pathogenic deep mycoses are CMI-dependent!  This includes Histoplasmosis.
1.  Zygomycetes reproduce sexually.  Good example of a Zygomycete is Rhizopus.  These 
fungi often penetrate the nasopharynx of diabetic patients.
2.  Ascomycetes reproduce sexually.  Examples of Ascomycetes include Histoplasma and 
Dermatophytes.
3.  Basidiomycetes reproduce sexually.  Good example is Cryptococcus neoformans.
4.  Deuteromycetes reproduce asexually.  A good example of Deuteromycetes is Candida.
