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Lesson  12.

Microbiology diagnosis of mycoses

FACULTY: General Medicine

SUBJECT: Medical microbiology - 2



Discussed questions:
1. Classification of fungi that are pathogenic to humans.

2. Classification of mycoses: superficial mycoses (keratomycoses), skin mycoses (dermatomycoses),

subcutaneous mycoses (subcutaneous) mycoses, systemic or visceral mycoses and opportunistic mycoses.

3. Morpho-biological features of the causative agents of superficial mycoses (tinea versicolor, black and white

piedra), principles of microbiological diagnosis of the diseases they cause

4. Morpho-biological characteristics of the causative agents of skin mycoses (trichophytia, epdermophytia,

microsporia, favus), principles of microbiological diagnosis of the diseases they cause

5. Morpho-biological characteristics of the causative agents of subcutaneous mycoses (sporotrichosis,

chromomycosis, misetoma), principles of microbiological diagnosis of the diseases they cause

6. Morpho-biological features of the causative agents of systemic (visseral) mycoses (coccidioidosis,

histoplasmosis, blastomycosis, paracoccidioidosis), principles of microbiological diagnosis of the diseases they

cause

7. Morpho-biological characteristics of the causative agents of opportunistic mycoses (candidiasis,

cryptococcosis, aspergillosis, mucoromycosis, pneumocystosis), the principles of microbiological diagnosis of

the diseases they cause

8. The concept of mycotoxicosis



Purpose of the lesson: 

• To acquaint students with classification of mycoses, morpho-biological

characteristics of their causative agents, pathogenesis of mycoses,

microbiological diagnosis, principles of treatment and prevention.



are 

plant-based, chlorophyll-free, 

single- or multi-celled eukaryotic 

organisms

The branch of microbiology that 

studies fungi is called mycology

There are pathogenic and non-

pathogenic types of fungi





Zygomycota Rhizopus

Absidia

Mucor spp.

Ascomycota Blastomyces

Histoplasma

Microsporium

Trichophyton

Coccidoides

Saccharomyces

Candida spp.

Basidiomycota Cryptococcus neoformans

Deuteromycota Epidermophyton

Paracoccidioides

Sporothrix

Aspergillus

Phialophora

Fonsecaea

Exophiala

Cladophialophora

Bipolaris

Exserohilum

Classification of fungi that are pathogenic for humans:





Mycogenic allergy - allergic conditions and diseases caused by mushrooms or
their allergens;
Mycotoxicoses are pathological processes caused by metabolic products of
microscopic fungi.











































































































































Procedure of Germ Tube Test
Put 0.5 ml of sheep or human serum into a small tube.
Note: Fetal bovine serum can also be used instead of human 
serum.
Using a Pasteur pipette, touch a colony of yeast and gently emulsify 
it in the serum.
Note: Too large of an inoculum will inhibit germ tube formation.
Incubated the tube at 37°C for 2 to 4 hours.
Transfer a drop of the serum to a slide for examination.
Coverslip and examine microscopically under low and high power 
objectives.















































Pneumоcystis jirоveci

• Pneumocystis jiroveci causes pneumonia in immunocompromised
individuals.

• Microorganisms of the genus Pneumocystis were previously
considered protozoa. However, molecular-biological and genetic
studies have shown that it is an ascomycete-like fungus.

• However, they are similar to protozoa in morphology and other
properties, sensitivity to antimicrobial drugs, and it is possible that
these are the transitional microorganisms between protozoa and
fungi.



Pneumоcystis jirоveci



Pneumоcystis jirоveci



Pathogenetic features of pneumocystosis pneumonia

• In cases of immunodeficiency other than AIDS, interstitial pneumonitis
with plasmatic cells develops as a result of infiltration of the intercellular
areas of the alveoli with plasmatic cells.

• In pneumocystosis pneumonia observed during AIDS, there are no
plasmatic cells, the blockade of gas exchange in alveoli causes respiratory
failure.

• P.jiroveci is an extracellular parasite. In the lung tissue, the extracellular
parasite aggregates tightly to the alveolar epithelium, and their growth is
usually limited by the surfactant layer on the surface of the alveolar
epithelium.

• P.jiroveci does not cause disease in people without immunodeficiency



Microbiological diagnostics

• It is possible to detect trophozoites and cyst forms in smears prepared from
bronchial lavage and sputum, stained with Giemsa, silvering, as well as with
toluidine.

• In smears stained by the Giemsa method, the cytoplasm of the fungus is blue, and
the nucleus is red-purple.

• It is also possible to detect the originators in patches by means of IFR.

• P.jirovecii is a non-cultivable microorganism, so the cultural method is not used.

• P.jirovecii is part of the obligate microflora of the human body, so the detection of
antibodies in the blood serum is not of diagnostic importance.

• Treatment is carried out with trimethoprim sulfometaxazol (biseptol) and
pentamidine.



The causative agents of mycotoxicoses

• Many mold fungi distributed in soil and plants synthesize toxic substances -

mycotoxins. Mycotoxins are secondary metabolites of these fungi and are

thermostable substances. Their accumulation in food products contaminated with

mold fungi causes food poisoning in humans and animals - mycotoxicoses. The

producers of mycotoxins are mainly grains, rice, corn, etc. Although it

contaminates cereals, it can also be found in other food products. Mycotoxins

accumulate during harvesting, storage and processing of agricultural plants and

food products under unfavorable conditions.



Forms of mycotoxicoses:

• Aflatoxicosis is a mycotoxicosis caused by aflatoxins mainly synthesized by

Aspergillus flavus. Aflatoxins are widely distributed in plant foods. Aflatoxins do

not decompose during thermal processing and have high toxicity. Acute poisoning

caused by aflatoxins in animals is characterized by slowness of movement,

convulsions, paresis, hemorrhages, edema, and liver damage, and has high

lethality. Necrosis, cirrhosis, and primary cancer develop in the liver.



Forms of mycotoxicoses:

• Fusariotoxicoses are mycotoxicoses caused by mycotoxins of Fusarium fungi. The

development of the Fusarium sporotrichiella fungus on cereals causes the

accumulation of mycotoxins in them. the use of such cereals in food causes

mycotoxicosis - alimentary-toxic alekia. As a result, the amount of granulocytes in the

blood decreases sharply, and then acute damage to myeloid and lymphoid tissues,

bone marrow necrosis develops, which leads to a violation of hematopoiesis.

• The mycotoxin of the Fusarium graminearum fungus has a neurotropic effect and

causes mycotoxicosis - "drunk bread" syndrome with symptoms such as weakness,

impaired gait, acute headaches, dizziness, vomiting, diarrhea, abdominal pain.



Forms of mycotoxicoses:

• Ergotism occurs when cereal crops, mainly rye, are damaged by the fungi

Clavuiceps purpurea and Clavuiceps paspalum. Mycotoxins of ryegrass consist of

alkaloids of lysergic acid and clavine alkaloids, which have neurotoxic effects.

• The acute form of ergotism is accompanied by gastroenteritis and neurological

symptoms - paresthesias and convulsions, often resulting in death. The chronic

form is accompanied by symptoms of polyneuritis, vomiting, gastrointestinal

disturbances.


	Slide 1
	Slide 2: Discussed questions:
	Slide 3: Purpose of the lesson: 
	Slide 4
	Slide 5
	Slide 6: Classification of fungi that are pathogenic for humans:
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100: Pneumоcystis jirоveci
	Slide 101: Pneumоcystis jirоveci
	Slide 102: Pneumоcystis jirоveci
	Slide 103: Pathogenetic features of pneumocystosis pneumonia
	Slide 104: Microbiological diagnostics
	Slide 105: The causative agents of mycotoxicoses
	Slide 106: Forms of mycotoxicoses:
	Slide 107: Forms of mycotoxicoses:
	Slide 108: Forms of mycotoxicoses:

