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Human- Pathogenic fungi

• The number of medically important fungi is relatively low (about 500 
sp.)

• Pathogenic fungi are fungi that cause disease in humans and animals 
(mycosis (plural: mycoses). Growth of fungi on human and animal hosts produces 
the diseases collectively called mycoses.

• Dietary, respiratory, dermal, and other exposure to toxic fungal metabolites
produce the diseases called mycotoxicoses. 

https://en.wikipedia.org/wiki/Fungi


I. Mycoses

• Mycoses range from merely annoying (e.g., athlete’s foot) to life-
threatening (e.g., invasive aspergillosis).

The fungi that cause mycoses can be divided into two categories:

• primary pathogens (e.g., Coccidioides immitis and Histoplasma
capsulatum);

• opportunistic pathogens  (e.g., Aspergillus fumigatus, Candida ablicans)

Primary pathogens affect otherwise healthy individuals with normal immune 
system

Opportunistic pathogens produce illness by taking advantages of debilitated 
or immunocompromised hosts.



Mycoses

Mycoses are classified according to the tissue levels initially
colonized:
1. superficial,
2. cutaneous,
3. subcutaneous,
4. systemic.

https://en.wikipedia.org/wiki/Biological_tissue


1.Superficial mycoses

• are limited to the outer layers of the skin and hair. An example of such a fungal 
infection is Tinea versicolor (висівкоподібний лишай).

• A yeast fungus Malassezia globosa commonly affects the skin of young people, 
especially the chest, back, and upper arms and legs.

https://en.wikipedia.org/wiki/Tinea_versicolor
https://en.wikipedia.org/wiki/Malassezia


2.Cutaneous mycoses

• extend deeper into 
the epidermis, and also include 
invasive hair and nail diseases. 

• Unlike the superficial mycoses, 
host immune responses may be 
evoked resulting in pathologic 
changes expressed in the 
deeper layers of the skin. 

• Cutaneous mycoses are caused 
by Microsporum, Trichophyton
and Epidermophyton fungi.

Conidia Microsporum

https://en.wikipedia.org/wiki/Epidermis_(skin)
https://en.wikipedia.org/wiki/Microsporum
https://en.wikipedia.org/wiki/Trichophyton
https://en.wikipedia.org/wiki/Epidermophyton


Microsporum

Circular red skin lesion surrounded by skin scale

https://en.wikipedia.org/wiki/Microsporum


3.Subcutaneous mycoses

• involve the dermis, subcutaneous tissues, muscle and fascia. These 
infections are chronic and can be initiated by piercing trauma to the 
skin which allows the fungi to enter. These infections are difficult to 
treat and may require surgical interventions.



• Systemic mycoses due to primary pathogens originate primarily in
the lungs and may spread to many organ systems.

• Systemic mycoses due to opportunistic pathogens (умовно-патогенні

організми) are infections of patients with immune deficiencies who
would otherwise not be infected. Examples of immuno-compromised
conditions include 1). AIDS, 2). alteration of normal flora by
antibiotics, 3). immunosuppressive therapy.

• Examples of opportunistic mycoses include Candidiasis,
Cryptococcosis and Aspergillosis.

4. Systemic mycoses

https://en.wikipedia.org/wiki/Lung
https://en.wikipedia.org/wiki/AIDS
https://en.wikipedia.org/wiki/Immunosuppressive_therapy
https://en.wikipedia.org/wiki/Candidiasis
https://en.wikipedia.org/wiki/Cryptococcosis
https://en.wikipedia.org/wiki/Aspergillosis


Candida is a genus of yeasts and is the most common cause of
fungal infections worldwide.
Many species are harmless endosymbionts of hosts including
humans; however, when mucosal barriers are disrupted or the
immune system is compromised they can invade and cause
disease.
Candida albicans is the most commonly isolated species, and can 
cause infections  (candidiasis ) in humans and 
other animals.

Candida

https://en.wikipedia.org/wiki/Candida_(genus)
https://en.wikipedia.org/wiki/Genus
https://en.wikipedia.org/wiki/Yeast
https://en.wikipedia.org/wiki/Endosymbiont
https://en.wikipedia.org/wiki/Candida_albicans
https://en.wikipedia.org/wiki/Candidiasis
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Candida_(genus)


Cryptococcus neoformans

• can cause a severe form of meningitis and meningo-encephalitis in 
patients with HIV infection and AIDS. 

• C. neoformans is a yeast-like fungus. The spores are distributed in 
wind. 

• When spores lodge in the lungs of susceptible individuals, 
development of pneumonia-like symptoms is followed by systemic 
infection, possibly involving the central nervous system.

• Normally, the immune system will remove the fungus and the 
symptoms will be transient.

https://en.wikipedia.org/wiki/Cryptococcus_neoformans
https://en.wikipedia.org/wiki/Meningitis
https://en.wikipedia.org/wiki/HIV
https://en.wikipedia.org/wiki/AIDS


Cryptococcus neoformans

https://en.wikipedia.org/wiki/Cryptococcus_neoformans


Primary pathogens

A number of fungi are becoming increasingly important because of the
increased numbers of people whose immune system is compromised in
some way.
Traditional agents of lung disease include Coccidioides immitis and

Histoplasma capsulatum .

Primary pathogens affect healthy individuals with normal immune
system.



can cause histoplasmosis in humans, dogs and cats.
Infection is usually due to inhaling contaminated air.
This fungus is found in soil. When spores lodge in the lungs of sensitive
individuals, they may cause a mild, chronic or severe infection.
Generally the bodies natural immune response clears the fungus from
the lungs and the person shows antibody response to applied antigens.

Histoplasma capsulatum

https://en.wikipedia.org/wiki/Histoplasmosis
https://en.wikipedia.org/wiki/Histoplasma_capsulatum


Histoplasma capsulatum

https://en.wikipedia.org/wiki/Histoplasma_capsulatum


Farmers Lung – пневмомікози

This is a disease commonly found in people who handle hay and compost. 
Farmers lung is caused by actinobacteria, not fungi, though the fungus Aspergillus
fumigatus is often blamed.
Aspergillus fumigatus can lodge and grow in the lungs where it may cause
Aspergillosis when the person is immuno-compromised. Most people with a
functional immune system remain unaffected by Aspergillus.



• A. fumigatus is more commonly associated with farming because of the readily 
available plant materials, but is also easily isolated from soil, gardens and parks, 
bark, potting mixtures and mulches. 

• Spore densities are normally low, maybe around 5 CFU (colony forming units) per 
cubic meter air. In hay sheds, silos and other farm buildings, up to 20 million CFU 
per cubic meter have been collected. 

• Aspergillus fumigatus and Aspergillus clavatus can cause allergic disease. 

https://en.wikipedia.org/wiki/Aspergillus_clavatus
https://en.wikipedia.org/wiki/Allergic
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https://en.wikipedia.org/wiki/Allergic


Asthma is a severe allergic response in the lungs to allergens. 
Among common allergens are the spores of some fungi 
including Alternaria, Cladosporium and Aspergillus.
These fungi are common saprotrophs and endophyte on many plants.
Once airborne, spores may disperse long distances in the air stream.

Asthma



Aspergillus flavus produces aflatoxin which is both a toxin
and a carcinogen and which can potentially contaminate
foods such as nuts.
Some other Aspergillus species cause disease on grain crops,
especially maize, and synthesize mycotoxins,
including aflatoxin.

II. Mycotoxicosis

https://en.wikipedia.org/wiki/Aflatoxin
https://en.wikipedia.org/wiki/Maize
https://en.wikipedia.org/wiki/Mycotoxin
https://en.wikipedia.org/wiki/Aflatoxin


Other notable mycotoxins include:
ochratoxins (produced by Penicillium spp. and Aspergillus spp.),
patulin (produced by Penicillium spp. and Aspergillus spp.),
trichothecenes (e.g., T-2 mycotoxin) and
fumonisins, produced by Fusarium spp.,
which have significant impact on human food supplies or animal.

Fusarium sppPenicillium spp

https://en.wiki2.org/wiki/Ochratoxin
https://en.wiki2.org/wiki/Aspergillus
https://en.wiki2.org/wiki/Patulin
https://en.wiki2.org/wiki/Aspergillus
https://en.wiki2.org/wiki/Trichothecene
https://en.wiki2.org/wiki/T-2_mycotoxin
https://en.wiki2.org/wiki/Fumonisin


Ergot alkaloids, which have a long history
of causing serious epidemics of ergotism
(St Anthony's Fire) in people consuming rye
or related cereals contaminated with
sclerotia of the ergot fungus,
Claviceps purpurea.

Of particular relevance to humans are mycotoxins produced by poisonous
mushrooms. Particularly infamous are the lethal amatoxins in some Amanita
muscaria mushrooms.

https://en.wiki2.org/wiki/Ergotamine
https://en.wiki2.org/wiki/Ergotism
https://en.wiki2.org/wiki/Rye
https://en.wiki2.org/wiki/Cereal
https://en.wiki2.org/wiki/Sclerotia
https://en.wiki2.org/wiki/Claviceps_purpurea
https://en.wiki2.org/wiki/Amatoxin
https://en.wiki2.org/wiki/Amanita

