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dennatophytes Trichophyton  rubrum

Trichophyton mentagrophytes var interdigitale' Trichophyton  rubrum
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Trichophyton mentagrophytes var interdigitale 4
1 Trichophyton mentagrophytes var interdigitale
Trichophyton rubrum
' Epidermophyton
floccosum 8 Trichophyton

tonsurans 1 Trichophyton violaceum Trichophyton soudanaise

Trichophyton equinum , Trichophyton mentagrophytes var mentagrophytes

Trichophyton erinacei P
2 Dermatophytes 8
Dermatophytes
T. rubrum T. ajelloi
T. mentagrophytes T. gourvili
var interdigitalis T. kuryangei
E. floccosum T. megninii
T. schonleinii T. candelabreum
T. soudanense nov spec
T. tonsurans M. audouinii
T. verrucosum M. canis
T. concentricum M. cookei
T. mentagrophytes M. ferrugineum
var erinacei M. persicolor
2. Yeasts
yeasts
Candida albicans, Candidaparapsilosis Candida tropicalis Candida
yeasts Torulopsis
Trichosporon 8 yeasts

yeasts 1 ‘



Candida

dermatophytes 2

yeasts

chronic mucocutaneous candidiasis

Yeasts

Yeasts

Candida albicans

Candida parapsilosis

Candida tropicalis

Candida krusei

Candida intermedia

Candida

Candida pseudotropicalis

Candida guilliermondii

Candida clausenii

Candida tenuis

Candida robusta

Candida salmanticensis

Candida natalensis

Candida utilis

Candida viswafathii

Trichosporon
Trichosporon
Trichosporon
Trichosporon

Trichosporon

cutanewn
anglicum
capitatum
famata

etchelsii
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Aspergillus Acremonium fCephalosporium)Yw"\FU |

Scopulariopsis brevicalis Aspergillus

1 60

Fusarium oxysporum Alternaria tenuis

Scytalidium
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yeasts molds?"

dermatophytes dermatophytes
cycloheximide yeasts  molds 8
4 Molds 8
Molds
Scopulariopsis brevicaulis Phyllostictina sydowi
Hemispora stellata Microascus desmosporum
Cephalosporium spp Arthroderma tuberculatum
Aspergillus flavus Pénicillium citrinum
Aspergillus sydowi Penicillium lilaceum
Aspergillus nidulans Penicillium chrysogenum
Aspergillus glaucus Aspergillus terricola
Aspergillus terreus Hormodendrum nigricans
Schizophythum commune Arthroderma quadrifidum
Alternaria tenuis Hormodendrum cladosporidides
Fusarium oxysporum Fusarium moniliforme
Aspergillus candidus Microcessus cinereus
Aspergillus ustus Pyrenochaeta unguis hominis
Aspergillus versicolor Botryodiplodia theobromae
Scopulariopsis alba Curvularia lunata
Aleurisma carnis Cladosporium carrionii

Cladosporium sphaerospermurn Chaetophoma dermo-unguis
Aspergillus fumigatus Phialophora bubakii

Pseudeuroticum ovale Geotrichum candidum
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mucocutaneous candidiasis hypoparathyroidism Addison’s

disease dermatophytes yeasts
1
.
4
1. Distal and lateral subungual onychomycosis ( DLSO ) 1818
stratum comeum hyponychium
lateral nail fold distal nail bed ventral
surface nail  plate
(hyperproliferation of nail bed ) subungual hyperkeratosis
nail plate nail bed onycholysis
(paronychia )
Scopulariopsis brevicalis
Trichophyton rubrum Scytalidium  dimidiatum (
Hendersonula  toruloidea ) (fungal melanonychia)! ,

yeasts molds

, Pseudomonas aeruginosa

Proteus
nail matrix ( dystrophic
nail ) dermatophytes
Trichophyton  rubrum candidat Distal and
lateral subungual onychomycosis ( DLSO ) paronychia

2. Proximal subungual onychomycosis ( PSO ) "88

stratum comeum proximal nail fold éponychium  posterior nail groove
nail plate!

Trichophyton rubrum



Trichophyton
megnini, Trichophyton schoenleinii 1Trichophyton tonsurans , Trichophyton mentagrophytes
Epidermophyton floccosum Proximal white
subungual onychomycosis
3. White superficial onychomycosis (W $0 ) 188

dorsal surface nail plate
perforating organs eroding  fronds

hard keratin Trichophyton  mentagrophytes
molds Fusarium oxysporum, Aspergillus Acremonium
(Cephalosporium) 90

Jessner L1922

Trichophyton leukonychia trichophytica
.. 1926 Rost leukonychia mycotica

4, Total dystrophic onychomycosis8 nail plate ail

bed
Candida chronic mucocutaneous candidiasis

6.

1. Dermatophytes
dermatophytes keratin
, . .1961 Roubitshell keratin
intercellular cement keratin
Pucinelli Ceccacelli
Roubitshell 1971 Sowinski



keratin keratin
Alkiewicz
keratin 23
dermatophytes

ventral
Trichophyton mentagrophytes

hard keratin dorsal

2. Yeasts
Candida albicans

Candida parapsilosis

keratin

cuticle
fold proximal nail fold
nail - matrix
nail plate nail hed
Candida
keratin Candida
3. Molds
( Hendersonula toruloidea )
keratin

hard keratin

perforating organs

perforating organs

1948 7

arthroconidia 2

nail bed soft keratin

eroding fronds
7

proximal nail

lateral nail fold

keratinolytic proteinase ( KPase )b

Scytalidium dimidiatum

eroding fronds



(psoriasis)
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lichen planus  chronic eczema dyskeratosis congenita

Darier’s disease

examination )

(Direct microscopic examination )
(culture )
( Histopathology )
(Immunohistochemistry )

(S 2 B~ IC I I =N

. Flow cytometry

L (Direct microscopic
(culture ) 75 % alcohol
15

1.1 distal and lateral subungual onychomycosis

nail bed nail plate

1.2 white superficial onychomycosis nail surface

1.3 proximal subungual onychomycosis 15
proximal nail bed

1.4 total nail dystrophy nail bed nail plate



2. (nail clipping)
, distal and lateral subungual
onychomycosis

nail biopsy

Direct microscopic examination

1
false positive artifact
(KOHA
10-20 keratinW  comified layer
coverslip 10-
20 % KOH with DMSO (dimethylsulfoxide)
DMSO hydration
diaphragm
counter stain chlorazal black E specific  chitin
Parker’s blue black inki Fluorescent calcofluor stain
Fluorescence
false negative
7 50 75
dermatophytes1818%
false positive yeasts molds contaminants

J yeasts molds
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1. Sabouraud’ dextrose agar Mycosel (Sabouraud’ dextrose agar

with cycloheximide )
2. DTM ( dermatophyte test medium )  cycloheximide phenol red
dermatophyte phenol  red

Sabouraud’  dextrose agar ( SDA )3

, saprophyte

Dextrose 40

Peptone 10

Agar 20

1,000

pH 5.6 chloramphenicol 0.05 ./
Sabouraud’  dextrose agar with chloramphenicol

120 15 / 10

Mycosel (Sabouraud’ dextrose agar with cycloheximide )3
chloramphenicol
cycloheximide molds yeasts saprophytesi

dermatophytes

SDA
cycloheximide 0.05 A
chloramphenicol 0.05 i

\%
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SDA 45 chloramphenicol
cycloheximide 120 15 /
10
inoculation needle
25-30 4-6 , 1
colony
8% '
1
10 %KOH with DMSO
fix -~ 10% formalin 2
Hematoxylin and eosin
Periodic acid Schiff stain 4
Immunohistochemistrv Flow cytometry3

mixed infection
yeasts molds

Immunohistochemistry
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antibody ' anti-Trichophyton $p. banti-candida Sp.
anti-Aspergillus Sp.
antibody
fluorescence
immunoperoxidase avidin-biotin complex
Flow cytometry
Tween 40 DNA propidium iodide (P1)
fluorescein isothiocyanate (FITC) Flow
cytometry plot pattern
9,
dermatophytes yeasts molds
dermatophytes Griseofulvin Terbinafme
azoles [traconazole Fluconazole broad spectrum
dermatophytes yeasts molds

Scytalidium dimidiatum ( Hendersonula toruloideaf9
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