Mycology

I. Current Taxonomy

a. Animals, Plants, Fungi, Protista, Eubacteria(Prokaryotes), Archaea
b. Viruses not included b/c not sure if they are living
II. Features Shared With Bacteria

a. Microorganisms
b. Grow axenically = in absence of life, only need energy and proper pH
c. Aerobic(most) or facultative(both aerobic and anaerobic life possible)
d. Easily isolated into colonies (Colony Isolation)
e. Opportunistic Pathogens – most are unable to invade living human tissue
III. Features Different From Bacteria

a. All Fungi are Eukaryotes!
b. Haploid during most of life, only diploid during sexual reproduction
c. Cell Wall: Chitin(NAG) + Glucosyl Polymers + Peptidomannans(replace LPS of bacteria)
d. Strict Aerobes except yeasts are facultative (Saccharomyces – Beer Yeast)
e. Heterotrophic, Non-photosynthetic, Saprophytic(live by decomposing dead tissue) 
IV. Fungus Structure & Dimorphism

a. Yeast Phase (parasitic state)
· Football shape
· Mostly Gram (+) w/thick cell wall
· Occurs at physiological temp (37C)
· Strictly asexual reproduction (budding)
· No distinct forms: Oval morphology
b. Mycelial(Hyphae) Phase (free-living state)

· Filaments(Hyphae) that extend horizontally or vertically(spores)
· Spores are cryptobiotic – “hidden life”
· Hyphae have internal walls(septate) or don’t(non-septate)
· Occurs at sub-physiological temp (25C)
· Asexual or Sexual reproduction
· Distinct sexual forms
V. Taxonomy (Pneumonic: B.A.P.D)
	Class (-mycetes)
	Asexual Spore Morphology
	Sexual Spore
	Mycelia
	Examples

	Phycomycetes(Zygomycetes)
	Endogenous in sacs
	Variable
	Non-septate
	Rhizopius/Mucor/Water Molds

	Ascomycetes
	Exogenous at ends of hypha
	Ascospores in sacs
	Septate
	Penicillium/Yeast/Aspergillus

	Basidiomycetes
	Exogenous at ends of hypha
	Basidiospores
	Septate
	Mushrooms(eg - Rusts/Smuts)

	Deuteromycetes(Fungi Imperfecti)
	Exogenous at ends of hypha
	None 
	Septate
	Cutaneous Mycoses


Notes: Deuteromycetes is used as a temporary holding classification

           Rhizopius & Mucor & Aspergillus are human pathogens(in immunocomprimised)

           Rusts & Smuts have agricultural importance

           Cuteanous Mycoses: Epidermophyton, Microsporium, Trichophyton sp. 

VI. Non-Dimorphic Fungi

a. Aspergillus sp (Class Ascomycetes)

· Always mycelial phase
b. Torula sp
· Only yeast form (nonpathogenic)

VII. Candida sp.

a. Truly Dimorphic (mostly yeast form)

· Mycelial forms in Biofilms (mucous membranes)

· Causes superficial cutaneous & mucus membrane infections

VIII. Visualization of Fungi

a. All Gram (+)

b. All non-Acid Fast (Blue/Green Staining)

c. 10x size of bacterium

IX. KOH Preparation

a. Used to find Fungi in tissue debris
b. Take scraping

c. Add 2-3 drops 10% KOH

· Strong base breaks protein but can’t break chitin, therefore tissue removed, but fungi intact.

d. Warm slides

e. Add Lactophenyl Blue

X. Fungus Culture

a. Primary (used for isolation)
· Sabouraud’s Agar

1. pH at 5.6(low): inhibits background bacteria
b. Secondary (used for culture and species identification)

· Corn Meal Agar
1. Characteristic sexual structures develop after a few days

2. ID is based on morphology, not biochemical reactions

XI. Antifungal Drugs

a. Polyenes

· Source: Streptococcus sp
· Action: Binds sterols(ergosterol) in fungal membrane and forms channels through membrane that lead to cell death.

· Toxic because weakly bind mammalian cell cholesterol

· Examples: Nystatin(Topical), Amphotericin B
b. Griseofulvin

· Source: Penicillium griseus
· Action: Acts on microtubules.

· Never reaches therapeutic blood levels b/c poorly absorbed

· Deposits in hair and fingernails
· Effective against dermatophytes and superficial mycoses
c. Flucytosine

· Source: Synthetic analog of cytosine
· Action: Interferes w/RNA formation. 

· Toxic to bone marrow

· Effective against systemic yeasts (Candida, Cryptococcus)
· Oral administration

d. Synthetic Azoles

· Action: Inhibits cytochrome enzymes and ergosterol formation. Result: Defective cell membrane
· Fungistatic – inhibits fungal growth
· Oral, some toxicity
· Effective against systemic yeasts

· Examples: all end in –azole

e. Miscellaneous (O=oral, T=Topical)
· Potassium Iodide – (O), use against Sporothrix schenkii
· Undecalinic Acid(T)(LCFA), Tolnaftate(T), Naftiline(T), Terbinafine(O) – use against dermatophytes
· Peniac Nail Lacquer – contains Ciclopirox, use against onchomycosis
XII. Severity of Typical Infections (Least ( Most)
a. Superficial Mycoses – affect fingernails, hair

b. Cutaneous Mycoses – affects skin (dermatophytes)

c. Subcutaneous Mycoses – affects CT, Integumentary system

d. Systemic Mycoses – affects viscera, especially lungs

e. Opportunistic Mycoses

f. New & Emerging Mycoses
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