Micro 1 Exam 4 (Final)
III. CILIOPHORA      

· Motility = cilia
· Nutrition = permeation or ingesting by gullet
· Reproduction = binary fission & sexual
· Balantidium Coli

· Causes dysentery
· Symptoms: perforations of intestines
· Dx: finding trophozoites or cysts in feces
· Rx: Tetracycline or Metronidazole
IV. APICOMPLEXA / SPOROZOA
· Motility = immobile as adults
· Nutrition = Parasitic
· Reproduction: 1) Binary Fission
  2) Sexual

· Enzymes present in groups of organelles at the tips of cells digest their way into host cells – gives the group the name Apicomplexa
· Form many sporelike structures
· Malaria

· Mal = bad     Aria = air
· Ross – Nobel Prize in 1902
· Plasmodium 
· A malaria parasite that requires a human & mosquito host
· Present as sporozoites in salivary glands of an infected mosquito
· Enter human blood through mosquito bite
· Migrate to liver & become merozoites
· After 10 days migrate to blood – attack RBCs and become trophozoites
· Reproduce asexually- producing more merozoites
· Merozoites released into blood by rupture of RBCs
· This is repeated several times during Malaria

· Some merozoites enter sexual reproductive phase & become gametocytes (male & female sex cells)
· When a mosquito takes a blood meal from an infected human – it takes gametocytes
· Most mature & unite to form zygotes in the lining of the mosquito’s stomach
· Zygotes pass through stomach wall ( produce sporozoites ( make their way to salivary glands
· One of the most severe parasitic diseases
· One of the world’s greatest public health problems
· Endemic in tropical areas
· Millions of cases & millions of deaths
· Economic losses = over $1 billion
· Military personnel, immigrants & travelers carried the disease to US
· Sickle-cell Anemia gene protects people from Malaria
· Its presence prevents malarial parasites from growing in RBCs
· The spleen destroys these cells before life cycle can take place
· Symptoms:
· High fever & chills (b/c of rupture of RBCs in 48-72 hours)
· P. Falciparum
· 1 of 4 species of malarial parasites
· causes most severe disease
· agglutinates RBCs & obstructs blood vessels
· this causes ischemia
· also causes Black Water Fever
· rapidly fatal disease
· RBCs lysed = hemoglobin released & broken down
· Cause jaundice & kidney damage
· Pigments from Hb blacken the urine
· Rx: Quinine (a cinchona bark product)
· Toxoplasmosis – Toxoplasma Gondii
· Infects warm-blooded animals
· An intracellular parasite 
· 3 Types of Life Stages
· Trophozoites (in blood)
· Tissue Cysts (in tissues – beef)
· Oocysts / Sporocysts (in cat’s urine & feces)
· Oocysts become sporocysts which can be airborne inhaled
· Congenitally transmitted from mother to baby through placenta – Tox Factor
· Arrests embryonic development
· Brain damage
· Congenital defects
· Accumulation of CSF
· Abnormally small head
· Blindness (retinchoroiditis)
· Uveitis
· Mental retardation
· Disorders of mvmt
· Still birth
· Spontaneous abortions
· Encephalitis 
· Skin problems
· Linked to Schizophrenia 
· Over 50% of schizophrenics & their mothers test (+) for toxoplasmosis
· Symptoms:

· Depends on age

· Typhoid-like (fever & chills)
· Today a major problem in AIDS victims
· Dx: 

· Parasites in blood, CSF or tissues

· Immunofluorescence
· Sabin Feldman Dye Test

· Rx: Pyrimethamine & Trisulfapyridine

· Prevention: pregnant women should avoid contact with raw meat & cat feces

· Babesiosis

· Babesia Gigemina

· Cattle are affected
· Babesia Microti

· Associated with human infections
· Transmitted by tick bites
· Invade & multiply in RBCs
· Symptoms:
· High fever
· Headache
· Mm pain
· Anemia & jaundice can occur as RBCs are destroyed
· Fatal in a person without a spleen
· Dx: blood smear
· Rx: Chloroquinine
· Prevention: prevent tick bites
· Cryptosporidium – Cryptosporidiosis

· C. Parvum

· Encysted
· Water borne
· 1993 in Milwaukee – made 400,000 people sick
· Symptoms:
· Dehydration
· May loose 17 liters of fluid
· Watery stools
· Deadly in immunocompromised
· No good Rx

· Intravenous Replacement

· 5:4:1  = NaCl : KCl : NaHCO3
· sterile 1000ml water

· Cyclospora Cayentanensis

· First recognized in 1996 as being carried by Guatemalan raspberries
· Transmission: oral fecal route

· Symptoms:

· Flu like

· Watery diarrhea

· Anorexia

· Abdominal pain

FUNGI
A kingdom of biology

Most opportunistic group – will cause disease if it gets a chance

Heterotrophic

No chlorophyll
Mycology – study of fungi
Mycoses – fungal disease

Thalus – the body of a fungus

Mycelium – loosely organized mass of threadlike structures called hyphae

2 Forms of Nutrition

· Saprophytic – dead/decaying matter

· Parasitic – living matter

Reproduction

· Asexual

· Mitotic cell division

· Sexual

· Plasmogamy

· 2 gametes show fusion of cytoplasm

· produces dikaryotic cell if nuclei fail to unite

· Karyogamy

· When 2 nuclei fuse

· Produces a zygote

3 Major Groups based on Gross Morphology


1) Molds – filamentous hyphae, multicellular


2) Yeasts – Unicellular with blastospores (buds)


3) Mushrooms – multicellular, 3-D

4 Major Phylums (Classes of fungi)


1) Zygomycota (Phycomycota / Phycomycetes)

2) Ascomycota (Ascomysetes) – ascospores produced


3) Basidiomycota (Basidiomycetes) – basidiopspores formed


4) Deuteromycota ((Deuteromycetes / fungi Inperfectious)


**1, 2, & 3 – form sexual spores


**4 – no sexual spores

Many different kinds of spores are produced by different fungi
· Arthrospores

· Blastospores

· Chlamydospores

· Conidiospores

· Sporangiospores – produced sexually

· Ascospores – produced sexually

· Basidiospores – produced sexually

IMPORTANT DIFFERENCES BETWEEN FUNGI & BACTERIA
	PROPERTY
	FUNGI
	BACTERIA

	Cell Structure
	Eukaryotic
	Prokaryotic

	Diameter of Species
	>5µm
	<2µm

	Cell Wall Composition
	Chitin, Manin, polysaccharides
	Murein

	Cytoplasmic Membrane
	Sterols present
	Lack sterold (except for mycoplasmas)

	Cytoplasmic Contents
	Mitochondria

ER

Cytoplasmic streaming
	No mitochondria

ER

No cytoplasmic streaming

	Nucleus
	True nucleus with nuclear membrane: chromosomes in pairs
	Nuclear body equivalent to a single chromosome – without nuclear membrane

	Mode of Reproduction
	Sexual or asexual with spore formation
	Binary Fission


ASEXUAL SPORES

	SPORE TYPE
	FORMATION
	# OF CELLS
	SHAPE
	RESISTANCE
	FORM SPORE

	Arthrospore
	Fragmentation of hyphae
	Single
	Cylindrical
	Usually none
	Trichophyton

	Blastospore – buds (on yeast)
	Formed on main cell
	Single
	Round – oval
	Usually none
	Saccharomyces

(yeast)

	Chlamydospore

(Fungi survival)
	Enlargement of hyphal cells
	Single
	Variable – usually round
	Resistance to drying & heat
	Candida

	Conidiospores

(most frequently produced)
	Borne on hyphal branches
	Single
	Round & oval
	Usually none
	Microsporum,

Trichophyton

	Phialospore
	Borne on hyphal branches
	Single
	Round – oval
	None
	Phialophora

	Sporangiospore
	Formed within sacs
	Single
	Round
	None
	Mucor,

Rhizopus

	Zoospore
	Formed within sacs
	Single, flagellated
	Round
	None
	Saprolegnia


SEXUAL SPORE FORMATION

	PHYLUM
	COMMON NAME
	CHARACTERISTICS
	EXAMPLES

	Zygomycota
	Bread molds
	Display conjugation

Sporangiospores
	Rhizopus

	Ascomycota
	Sac fungi
	Produce asci & ascospores 
	Neurospora, Penicillium, Saccharomyces

	Basisiomycota
	Club fungi
	Preoduce basidia & basidiospores
	Amanita, Cryptococcus, Filobasidiella

	Deuteromycota
	No Sexual Spores

(Fungi Imperfecti)
	Sexual stage is nonexistent or unknown
	Soil organisms, various human pathogens


PREDISPOSING FACTORS
· Extensive chemo – particularly use of immuno-suppressive drugs
· Damage to cell-mediated immunity (#1 predisposing factor of fungi)

· Very young

· Very old

· Cancer & cancer Rx

· Obesity

· Pregnancy

· Anti-fungal drugs

**Amphotericin-B: 

· Suppresses fungal infections in someone with CA, etc.

· Can cause heart block

· More CA pts die from this drug than from the CA

SUPERFICIAL INFECTIONS

· Skin, hair, nails, mucous membranes

· Dermatomycoses / Dermatophytoses – fungal skin diseases

· Ringworm

· T. Corporis (body)

· T. Capitis (scalp)

· T. Cruris (Groin ringworm or jock-itch)

· T. Ungium (nail)

· T. Barbae (beard)
· T. Manuum (hand)

· T. Pedis (feet)

· T. Nigra (palm & sole)

· T. Versicolor (branny scaling of skin on face)

· P. Hortae (black peidra)

· Trichosporon cutemeum (white Piedra)

INTERMEDIATE MYCOSES

· Subcutaneous tissue

· Involves blood vascular system & sometime Brain

· All can cause superficial mycoses also

· Sporothrix Schenckii

· Granulomatous pus filled lesion

· Sometimes disseminated to lungs & other organs

· Rx: Amphotericin

· Blastomyces Dermatidis
· Same as above

· Candida Albicans

· major opportunistic agent

· Candidiasis – most common nosocomial fungal infections; in AIDS patients
· May be sexually transmitted
· Workers with hands in water for long periods of time get skin & nail lesions
· Can cause
·  trivial 
1. oral thrush

2. perleche  (corner of mouth candidiasis)
3. vaginitis (high sugar, oral contraceptives) 
a. increases ph for fungal growth

4. nails
· deadly 
1. lungs

2. kidneys

3. blood

4. heart

5. brain tumor

· Aspergillus Fumigatus 
· more serious

· fungus ball (farmer’s lung)
· Grows on decaying vegetables

· Initially invades wounds, burns, cornea & external ear

· Dx: finding hyphal fragments in biopsy tissues

· Death by asphyxiation

· Zygomycoses 

· Genre = rhizopus

· Infects susceptible humans (untreated diabetics)

· invades lungs, CNS & eyes

· can be rapidly fatal

· difficult to treat

· Madura Foot / Maduromycosis

· Caused by soil organisms including Madurella
· some bacteria also involved (nocardia actinomyses & streptomyces) 

· More amputations than any other 

· manly in tropical areas

· invades muscle and bones
· Difficult to treat
DEEP SEATED MYCOSES

· Involves blood, brain & protected organs

· Coccidioides Immitis 

· dimorphic

· San Joaquin Valley Fever
· dust particles filled with fungal spores

· spores inhaled = flu like illness

· 90% exposed
· less than 1% disseminate to meninges & bones

· Dissemination more common in blacks

· often self limiting 

· Rx: Amphotericin B

· Histoplasma Capsulatum 

· Causes Histoplasmosis / Darling’s Disease
· Dimorphic
· Mississippi & Ohio river valleys

· Found in soil mixed with feces (chicken houses, bat caves)
· granulomatous lesions in lungs, disseminate to other areas

· Rx: Amphotericin B

· Pneumocystis Jiroveci (formerly P. Carinii)
· Opportunistic fungi

· Infects people with AIDS
· More AIDS victims died of this secondary infection than any other

· Causes extrapulmonary infections
· Rx: combination of Trimethoprim & Sulfamethoxazole / Pentamidine

· Filobasiciella Neoformans

· Formerly C. Neoformans

· Causes Cryptococcosis 
· Invade meninges & brain

· Carried by birds

· Affects AIDS patients

· Rx: Amphotericin B

POISONOUS MUSHROOMS 
· Aflatoxins

· Most potent carcinogens

· May cause CA of liver

· Reach humans from food made from mold-infested grain & peanuts

· Ergotamine

· toxic alkaloid produced by ergot-producing mold
· Formed by C. Purpurea

· used in drugs to treat migraines
FUNGI ASSOCIATED WITH HUMAN RESPIRATORY DISEASES

	Respiratory Disease
	Fungus Species
	Treatments

	Aspergillosis, Asthma, Rhinitis, Bronchiectasis
	Aspergillus Fumigatus
	Amphotericin B, Ketoconazole

	Bronchopulmonary candidiasis
	Candidia Albicans
	Amphotericin B, flucytosine

	Chronic pneumonitis
	Filobasidiella Neoformans
	Ampohtericin B, flucytosine

	Coccidioidomycosis
	Coccidioides Immitis
	Amphotericin B

	Geotrichosis
	Geotrichum candidum
	Potassium iodide – orally

Sodium iodide – intravenous

	Histoplamosis
	Histoplasma Capsulatum
	Amphotericin B, surgery

	N. American blastomycosis  (Gilchrist’s disease)
	Blastomyces dermatitidis
	Amphotericin B

	Sporotrichosis of lungs (rare)
	Sportrichum schenckii
	Amphotericin B


LAB PROCEDURES USED TO IDENTIFY FUNGI OF MEDICAL IMPORTANCE
	PROCEDURE
	ADVANTAGE

	Wet tissue or mucus containing specimens in 10% KOH
	Strong alkali degrades tissue & mucus & permits visualization of fungi

	Wet portions teased from fungal colonies & mounted in lactophenol blue
	Permits observation of fungal morphology & presence of spores

	Fixed slides stained with periodic-acid-Schiff (PAS) or methenamine silver stains
	Both PAS & silver stain fungal cell walls to give good contrast with background in tissue sections or other clinical materials

	Sabouraud’s glucose agar for culture; incubation at room temp for up to 6 weeks or 37° for days
	Low pH of the medium & room temp incubation favor growth of fungi over bacteria
Antibiotics may also be added to discourage bacterial growth


***Helminthes will also be on the Final.  Refer to Anand’s notes from class.  Ew. 
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