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CLASSICAL METHODS OF MICROSPORIA DIAGNOSTICS
(OVERVIEW)

Summary: the overview presents such standardized methods of microsporia
diagnostics, such as Wood's lamp, microscopy and culture inoculation.
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Dermatophytoses are infectious diseases of skin and dermal appendages,
caused by dermatomycetes parasitic upon keratinized substrates (skin epidermis,
hair, nails) [1].

Microsporia is an infectious fungal disease caused by Microsporum fungus
characterized by lesions of skin and dermal appendages, followed by
inflammation, fractured hair and alopecia [14].

Over 25 species of Microsporum fungi are known nowadays; the following
species of which are classified as pathogenic: geophilous group (M. cookeii, M.
gypseum, Keratotynomyces ajellonii), anthropophilous group (M. ferrugineum,
M. audouinii, M. distorum, M. rivalieri, M. langeronii), zoophilous group (M.
canis, M. nanum, M. persicolor) [14]. Zoophilous fungi Microsporum spp.,
transmitted by domestic cats and dogs may also cause infection contamination in
humans. In case of scalp mycosis fungi are detected not only in the stratum
corneum and around hair, but also around them [3].

The diagnosis of microsporia is usually established basing on clinical
findings and laboratory tests data. Conventional laboratory clinical practice of
microsporia diagnostics is often limited by microscopic and in vitro examination
of contaminated material. Wood’s lamp examination is conducted to differentiate
a causative agent [10].

Microscopy is one of the main ways to determine causative agents of
mycoses. Microscopic examination of pathological material is obligatory and
reliable diagnostic method, as finding fungal spores and mycelium in the material
under examination indicates the presence of a causative agent and constitutes
grounds for establishing the diagnosis [17].

The samples for microscopic examination for dermatomycosis are collected
from affected areas of skin, hair and nails (claws), from new but completely
developed lesion focuses, where more fungal elements can usually be found.
Microscopic examination of pathological material aimed at fungi determination is
usually carried out in native and stained slides by hanging or crushed drop
methods. Material clarification, concentration or, vise versa, dilution is performed
for more accurate detection of fungal elements. Various substances, most
commonly caustic alkali (KOH, NaOH) diluting epidermal scales, mucus, pus,
lightening hair pigment and thus making the fungi available for examination are
used for this purpose [8].

Fungal spores in contaminated hair visualized during microscopic
examination have 2 main disposition types: endotrix and ektotrix. Ektotrix type is
characterized by the presence of round spores of 2-3 um in diameter as chains
wrapping hair from outside, like mosaics. Endotrix type is characterized by
predominantly internal disposition of fungal spores inside hair in regular chains.
Spores of this type are of a single size, oval or round in shape [8, 17]. Ektotrix
type is characteristic for M. canis, M. audouinii, M. ferrugineum, while endotrix
type is for T. tonsurans, T. gourvilii, T. violaceum, T. youndei , T. rubrum [3].
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However, microscopy of pathological material does not enable to clearly
identify specific affinity of a fungus and has low sensitivity. Microscopic
examination results interpretation is deemed to be subjective, as its results are
based on visual evaluation and depend on the qualification of a laboratory
assistant [5]. According to literature data, an average sensitivity of microscopy
method is 53,8% [16, 17].

Wood’s lamp is an auxiliary tool of microsporia diagnostics. Light-green
fluorescence is observed during luminescent examination of hair contaminated
with Microsporum sculp dermatophytes due to the presence of pteridine pigment.
Hair contaminated with M. canis and M. Audouinii is characterized by the
brightest luminescence [11, 16]. Contaminated hair, fluorescenting in the light of
a Wood’s lamp is subject to obligatory microscopic examination [9].

The method 1mplying Wood’s lamp application often shows false negative
results due to patients’ independent use of aniline colorants, iodine and topical
steroids [3].

Culture inoculation remains a traditional method of dermatomycosis
diagnostics, enabling to determine a fungal type. Contaminated hair, or, less
commonly, skin pells are used to distinguish dermatomycosis. Non-shiny,
fractured or otherwise abnormal hair is treated for 20 minutes in antibiotics
solution before inoculation, pathological material is split on a microscope slide
into small pieces, 5-6 of which are transferred to slanting agar surface and placed
1-2 sm one from another. material of one sample is inoculated into at least 2-3
test tubes (hair) or 4-5 test tubes (skin and nail squama). Standard Sabouraud agar
medium with 2-4% of glucose is the most suitable for primary dermatophyte
isolation [3, 7, 13].

M. canis colonies are radiantly-lanate, fluffy, off-white, sometimes yellow-
tinted. The culture is determined both by appearance and by microscopic
findings. Sporulation and mycelium organ forms are distinguished, fungal
morphology is being studied at macro- and microscopic levels to identify the
isolate obtained from clinical material, as many non-cognate fungi may have
practically identical morphological markings of colonies and be characterized by
abnormal pleomorphism depending on their growth conditions [6, 12, 17].

Pure culture differentiation method plays an important role in
dermatomycosis diagnostics in cases when some of microscopy results are
negative [4, 8]. According to the data provided by the aforesaid authors, culture
method sensitivity is up to 22-59,8% [1, 2, 17].

Therefore, such methods as microscopy and microsporia causative agent
culture picking are proposed for sufficient diagnostics. Fungal causative agent
identification may be complicated even when using inoculations, as the
percentage of causative agent determination is often not high enough, thus it will
further require to improve dermatophytosis laboratory diagnostic methods.
Diagnostic value of traditional examination methods also to a great extent
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depends on acquired results interpretation, accuracy of pathological material
collection and examinator’s qualification.
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