
Medical mycology





General characterization

Eukaryote( true nucleus)
- Size: 2 -10 µ

- PH : 2-9 (6.8)
-Temperature : 25-30 (Mesophile )

- Humidity : 80-95 %
-Devoid of chlorophyll

- Heterotrophic  C.N
- Haploid genome

- Aerobic
- Ribosome 80S
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The structure of fungal walls



Life style

 Saprobe
• Living on dead tissue
• ( Saprophyte…….,,,,,……Opportunist)

 Parasite
• Living on live tissue ( pathogen)

-Animal
- Human
- Plant



Study of fungi

Macroscopic & Microscopic
Yeast
Mould

Dimorphs



Mould

Conidia Hyphae         Mycelium          Colony

 Kind of hyphae:

Septate

Non-septate ( coenoctic)



Morphology of filamentous fungi



Yeast

 Unicellular
(round-oval)
Bud ( budding)

 Pseudohypha



Yeast colony

Microscopy of
Yeast



Dimorphism

 Thermal dimorphism
sporothrix

 Non thermal dimorphism
Candida, Malassezia



Reproduction:
Asexual= Anamorph state

1. Budding  (fission): Yeast
2. Conidia (Microconidia and Macroconidia): Dermatophytes
3. Artroconidia: Dermatophytes, Geotricum
4. Chlamydoconidia: Candida, Dermatophytes
5. Sporagiospor: zygomycetes



13

Macroconidia MicroconidiaMicroconidia

Arthroconidia Chlamydioconidia

Sporagiospor



Reproduction:
sexual= teleomorph state

 Sexual:

Ascospor

Zygospor

Basidiospor

 Plasmogamy

 karyogamy

 Meiosis
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Immune mechanisms of defense
against fungal infections

 Innate immunity

 Physical barriers

 Skin : PH

 Mucous membranes of
The respiratory

 Commensal microflora

 Adaptive immunity

 Humoral
 CMI





Chemical classes Drugs targets
Allylamines Terbinafine , Naftifine

Tolnaftate
Ergosterol
synthesis

Azoles Clotrimazole, Econazole,
Miconazole, Ketoconazole,
Fluconazole, Itraconazole

Ergosterol
synthesis

Polyenes Amphotericin B , Nystatin Ergosterol(membr
ane function)

Pyrimidine Flucytosine DNA and RNA
Synthesis

Echinocandins Caspofungin, Micafungin Glucan synthesis



Fungal infectionS

Superficial
 cutaneous
 sub cutaneous
Systemic
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Superficial mycosis

Fungi:

Pityriasis versicolor

Bacteria:

Erythrasma
Trichomycosis axillaris
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Pityriasis Versicolor or Tinea versicolor
 Stratum corneum

 Etiological agent: Malassezia furfur (Endogen)

 Dimorphic lipophilic yeasts

Clinical manifestation:
 Macules:

 Hypochromic or hyperchromic (versicolor)

 Oily areas of the skin

Geographical distribution:
 Worldwide

 Tropical climates.

 Young adults
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Risk factor

Hyperhydrosis

Broad spectrum antibiotics

Overweight

Humidity

……..
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Hypochromic tinea versicolor
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Hyperpigmented tinea versicolor



Pityriasis Versicolor

Depigmented maculae
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Pityriasis Versicolor

Hyperpigmented
maculae
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Diagnosis

 Woods light: yellow fluorescence.

 Skin scrapings or Scathe tape

 Direct examination: KOH 10%

 Microscopic: yeast cells, septate filaments (spaghetti)

 Cultures:
 Sabouraud agar media + antibiotics, + olive oil

 Incubated at 25° or 37°C
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Oval budding cells and short hyphae 29



 Bacterial infection of skin folds

 Corynebacterium minutissimum (normal skin flora)

 Symptoms:

Reddish-brown scaly patches with sharp borders

Intertriginous areas:

groin, axilla, inframammary regions 2/8/2019 30

Erythrasma



Clinical manifestation of Erytherasma



Predisposing factors for erythrasma include the following:

Sweating/hyperhidrosis
Obesity

Diabetes mellitus
Warm climate
Poor hygiene
……

2/8/2019 32



 Diagnosis

Wood’s light examination

Coral red fluorescence

 Scrapings following Gram staining

 Rod-like filamentous bacteria

 BHI or BA
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Coral-red fluorescence under a Wood’s light



Gram positive, filamentous form in the Gram stained preparation



 Prevention

 These measures may reduce the risk of erythrasma:

 Maintaining good hygiene

 Keeping the skin dry

 Avoiding excessive heat or moisture

 Maintaining healthy body weight

 Treatment

Oral erythromycin
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TRICHOMYCOSIS AXILLARIS

 Affecting the hair shafts of the axillae

 Nodular concretions along the hair shafts in the axilla and pubic area

 Characterised by yellow, rubra and nigra nodules

 Etiologic agent: Corynebacterium tenuis
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TRICHOMYCOSIS
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Laboratory diagnosis:

Sampling:

KOH10%

Direct examination

Culture

Treatment

Scraping and sulfur ointment 3%



Cutaneous infection

Dermatophytosis, Ring worm, Tinea

 Infection of skin, hair or nail caused by a group of keratinophillic fungi

 Dermatophytes:
 Microsporum

 Epidermophyton

 Trichophyton
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Microsporum Trichophyton Epidermophyton



Clinical manifestation
Skin:   Circular, erythematous, scaly, itchy lesions

Hair:  Hair losing, scarring, alopecia

Nail:   thickened, deformed, discolored nails
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 According to the anatomical site(s) involved:

Tinea capitis (scalp)
 Tinea corporis (trunk, legs and arms)
 Tinea cruris (groin)
 Tinea pedis (feet)
 Tinea manuum (hands)
 Tinea unguium (nails)
 Tinea facei & tinea barbae



Tinea capitis

1-Endotrix
Trichophyton violaceum

2-Ectotrix
Microsporum canis

3-Favus
Trichophyton schoenleinii
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-Ectotrix
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Ectotrix
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Endotrix
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Favus

 T- Schoenleini



-Favus
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Tinea barbea (faciei )

Contact with animal
Trichophyton verrucosum
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Tinea corporis

 Definition:…………………………

 Sites of body?

 Trunk

 legs

 arms

 The characteristic lesion?

Annular lesions
Margins
Scaly
Reddish
Expand concentrically

Trichophyton rubrum
Trichophyton interdigitale



Tinea corporis



Tinea cruris

Moisture

 Redness , scale, Itch

 Epidermophyton floccosum

2/8/2019 53



Tinea Cruris



 Differential diagnosis

 Bacterial and Candida intertrigo(Women = Candida and men = dermatophyte)

 Erythrasma

The lesions are moist, deep red, with
some typical satellite pustules, no

central clearing, the scrotum is
commonly affected

F>M



Tinea mannum

 Trichophyton rubrum
 Trichophyton interdigitale
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Tinea pedis

Vesicobullous tinea pedisHyperkeratotic infectionInterdigital infection



Tinea unguium

 Definition

 Dermatophyte infections of the fingernails or toenails

 Causal organisms

 Anthropophilic species, T. rubrum, followed by T. interdigitale



Distal subungual form

Superficial form

Proximal form

Total dystrophic form

Tinea unguium



Diagnosis of dermatophytosis

Wood’s light in a darkened room

 A. Direct microscopic examination
(10-25% KOH)

 Septate mycelium in scales

 B. culture

 Scc (Sabouraud dextrose agar with
chloramphenicol and cycloheximide) 2/8/2019 60

Microscopic examination

culture



 In Microsporum canis infection, scalp hairs
emit a diagnostic brilliant green
fluorescence.



Ectotrix
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Endotrix
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Dermatophytosis Treatment

 Oral and Topical

Griseofulvin
ketoconazole
Itraconazole
Terbinafine
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 Acquired: traumatic implantation of organism

 Involving: the dermis, subcutaneous tissues and adjacent bone

Organisms: the pathogen usually a soil or plant  saprophyte

 Patients: rural population of the tropical and subtropical

 Dissemination: is uncommon (rarely invades deeper or disseminates)





subcutaneous fungal infections
1. Mycetoma
2. Sporotrichosis
3. Chromoblastomycosis
4. Lobomycosis
5. Rhinosporidiosis
6. .....



 Multiple etiologic microorganisms

 Rural areas

 The male-to-female ratio ranges between 3:1 and 5:1 ?

 Feet (about 70-85% of cases), barefoot hands (about 5-10% of cases),
Other affected sites include the back, neck and back of the head

Mycetoma & madura foot & maduromycoses



Clinical manifestations
Tumor(swell)
Sinuses
Grains

Bone involvement: occurs in up to 76% of cases









Eumycetoma on the plantar surface of the foot showing
tumor and fistulae



 (Eumycetoma): caused by septated pigmented or hyaline filamentous fungi

 Madurella mycetomatis

 Pseudallescheria boydii

 Leptosphaeria senegalensis

 Madurella grisea

 Curvularia

 Acremonium

 Aspergillus

 ..................

95% of eumycetoma
cases



 (Actinomycetoma): Filamentous gram-positive branching
bacteria:

Three genera are responsible: Nocardia, Actinomadura
and Streptomyces



Diagnosis

 Macroscopic and microscopic examination :

 Grains: Yes or No: (a deep skin biopsy)

 Grain color, size, shape, should be noted

 10–20% KOH

 This direct examination for?

 Differentiate the grains of eumycetomas from the grains of actinomycetomas

 hyphae ( >15 µm in diameter) filaments (2-5 µm in diameter)



Granule bacterial



Granule fungal



Diagnosis

 Culture
 Grains:

 Washed?

 Crushed

 Plated on Sabouraud dextrose agar media

 Room temperature and at 37°C for 6–8 weeks.

 Sabouraud’s agar without antibiotics but with cycloheximide (actidione) for isolation of?

 Sabouraud’s agar with antibiotics but without cycloheximide for ?



Madurella mycetomatis





Sporotrichosis
Sporothrix schenckii

 Thermally dimorphous fungi

 Plants, wood, decaying plant materials

 Direct inoculation

 Farmers, gardeners, and flower growers, miners, veterinarians, etc.





 Clinical findings

 Lymphocutaneous sporotrichosis: (70 % of cases)

 Fixed cutaneous sporotrichosis: (25 % of cases)

 Disseminated cutaneous sporotrichosis

 Extracutaneous sporotrichosis



Lymphocutaneous:

 papule, nodule or plaque

 Nodules develops along the lymphatic system of the involved anatomic site

 Painless and systemic symptoms of fever, weight loss, and chills are usually absent.



lymphocutaneous sporotrichosis



 Fixed cutaneous sporotrichosis: (25 % of cases)

 Fixed ulceration, plaque-like lesion.

 Can be chronic for many months or years, remaining more or less unchanged.

 Progressive nodular lymphangitis or disseminated disease is very low



Plaque-like lesion due to S. schenckii on the anterior chest wall



Fixed chronic ulcerative lesion of sporotrichosis



 Disseminated cutaneous sporotrichosis:

 The face, trunk, and abdomen

 Hematogenous spread



 Autoinoculation

 Immunocompromised patients



 Extracutaneous sporotrichosis:

 In immunosuppressed patients

 Pulmonary sporotrichosis



Diagnostic approach

 Direct microscopy and staining:

 Purulent cutaneous lesions

 Purulent sputum

 Synovial fluid

 (PAS or GMS) to detect yeast cells and elongated blastoconidia



Periodic Acid-Schiff (PAS): yeast cells



Diagnosis is made by isolating
Sporothrix schenckii from culture
media

Sabouraud dextrose agar with antibiotics

 Serologic assays



Macromorphology: Sabouraud dextrose agar
Micromorphology





Systemic fungi



Histoplasmosis

Histoplasmosis is the most common endemic
mycoses in the world



 Central & South and North America

 Histoplasma capsulatum (Dimorphic fungus)

 Microconidia, Macroconidia

 Pulmonary infection

Macrophages phagocytize the organism
Organism converts to the yeast phase



Clinical manifestations

Acute pulmonary histoplasmosis:

Flu-like illness
 Fever, chills, headache, loss of appetite, cough and chest pain

Not need treatment



Disseminated histoplasmosis

T cell-mediated immunological defects
liver and spleen enlarged
Anemia common

95% of AIDS
patients



Diagnosis:

 Direct examination:

 KOH

 Gimsa staining

 Culture:

 Scc:25-27 c

 BHI, BA: 37 C

 Serology: Complement fixation (CF), Immunodiffusion (ID)

 Treatment:

 Amphotricin-B



yeast forms of Histoplasma capsulatum
in alveolar macrophage



Monocytes in peripheral blood with
phagocytosed yeast forms of

Histoplasma capsulatum



‘‘Chicago’s disease’



Blastomycosis
Blastomycosis is an infections due to the dimorphic

fungus Blastomyces dermatitis

Mold: infective form
yeast: parasitic form

Primary pulmonary:

Focal pulmonary, disseminated disease



Clinical manifestations

Pulmonary blastomycosis
• Inhalation

• Lungs

• Asymptomatic infection common (50%)

• Flu-like illness



• Cutaneous blastomycosis: disseminate from lung or inoculation

 Cutaneous lesions (over 70% of cases with disseminated)

 Face, neck, scalp and feet

 Osteoarticular blastomycosis

 30% of patients with disseminated disease







Essential investigations

Microscopy

Pus, sputum, bronchial washings and urine.

 Large round cells with thick refractive walls

Culture

 Mycelial colonies with small round conidia

 Brain–heart infusion agar at 37°C

Serology

 Complement fixation (CF)

 Immunodiffusion (ID)







OPPORTUNISTIC MYCOSIS

Aspergillosis
Zygomycosis
Candidiasis
Cryptococcosis



Candidiasis



Definition
 Candidiasis?
 Candida?
 Endogenous

 C. albicans ( 80-85% ), C. glabrata, C. tropicalis, C. parapsilosis

Clinical manifestation

Cutaneous (Intertriginous candidiasis OR Onychomycosis )

 Mucocutaneous (Thrush, Perleche, Vaginitis)

 Systemic (Pulmunary , Endocarditis)













Candidiasis Diagnosis

Direct examination:

Yeast cells, budding, Pseudohyphae

Culture:
Sabouraud Dextrose Agar (SDA)

Chrome agar

Serology

Mannan





Aspergillosis:

 Most frequently are:

 A. fumigatus, A. niger and A. flavus

Local clonization
- Otomycosis- onychomycosis- Keratitis

Allergic
Asthma

Invasive Aspergillosis
1. Pulmonary
2. Disseminated:   brain , liver, kidney, heart, skin, eye



Laboratory diagnosis

Dichotomous branching septate hyphae



Laboratory diagnosis



Zygomycosis (Mucormycosis)

 Causative agent:

Mucur, Rhizopus

 Natural reservoir :

Air, Water, Soil….



Clinical manifestation

 Rhino-Cerebral
 Diabetes mellitus

 Pulmonary:
 Malignancy

 Gastro-intestinal:
 Malnutrition, Avitaminosis

 Cutanous:
 Burn, trauma



Rhinocerebral zygomycosis caused by Rhizopus oryzae extensive
involvement of the orbit.



Laboratorial Diagnosis

 Direct exam… Non septate, ribbon like

 Culture: SDA



Cryptococcosis



Cryptococcosis

Etiologic agent: Cryptococcus neoformans

 Source of infection: (pigeon)

 ( AIDS)

 Pathogenesis: Inhalation of yeasts

 Pathogenesis factors: Capsule, Melanin like pigment



Cryptococcosis : Clinical manifestation

 1-Pulmonary infection

 2-Disseminated:

C.N.S infection: Meningitis, Brain abscess

 3-Skin lesion Cutaneous infection



Laboratorial Diagnosis

 Samples:                 CSF, Sputum, Skin lesion

 Indian ink

 Encapsulated yeasts

 Culture:
 Sabouraud medium at 37ºC : Creamy, mucoid colonies
 (Niger seed agar) Brown colonies

 Serology: Detection of Capsule antigen in csf and serum



130



Thanks for your
attention


