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in lichens > 1000 substances
antraquinonesЯШŉċƣƣǃШċĦŔĬƚШċŰĬШƣőĲŔƖШĬĲƖŔƻċƣĲƚЯШĬĲƓƚŔĬĲƚЯШĬĲƓƚŔĬŸŰĲƚЯШǂċŰƣőŸŰĲƚЯШвШ
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up to 30 % of dry weight of the thallus

the significance of sec. metabolites?
UV protection
increasing heavy metal toleration
allelopatic, antimicrobial, antibiotic, antivirotic effects
against herbivory
hydrophobic effects
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SECONDARY METABOLITES

UV
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PART 1

LICHENS AND ANIMALS
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ANIMALS AND LICHENS

Asplund & Wardle (2017)

6



LICHENS AS FOOD

reindeers
Rotifera, Nematoda, Collembola, Psocoptera, Thysanoptera, Orthoptera, termites, 
beetles, webspinners, and gastropods
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REINDEERS

50т90 % of winter diet = lichens
3т5 kg of lichens per day
Cladonia stellaris, rangiferina, arbusculaеЮи
ĤũƨĲШƣċƓĲƣƨůШũƨĦŔĬƨůШŔŰШƽŔŰƣĲƖШӛШƣŸШƚĲĲШÖé- lichens 
in snow
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REINDEERS

ƖĲŔŰĬĲĲƖƚШŔŰШũŸƽĲƖШċũƣŔƣƨĬĲƚШӛШXanthoparmelia chlorochroa
salazinicċĦŔĬШӛШĬĲċƣő

poisoning of domestic sheep and cattle in Wyoming during the 1930s
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LICHENS AS HABITAT

Protozoa, Rotifera, Tardigrada, Nematoda (some reported exclusively from lichen 
thalli), Collembola, and Acari
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ACARI

Cladonia rubrotincta
rhodocladonic acid

Pfingstlet al. (2025)
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ACARI

éƣŖƓŔũŸƻČet al. (in prep.)
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ACARI

Cladonia rubrotincta
feeding preference tests

Cladonia rubrotincta > Cladonia norvegica
Cladonia rubrotincta = Cladonia coniocraea
red parts > green parts

éƣŖƓŔũŸƻČet al. (in prep.)
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CAMOUFLAGE
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CAMOUFLAGE

Napaeusbarquini

Allgaier (2007)
Usnea

Usnea
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https://www.youtube.com/watch?v=ldrn6sEXSgo


PART 2

LICHENS AND PEOPLE
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C = sodium hypochlorite solution (Savo)
K = 10% solution of potassium hydroxide in water
Pd = paraphenylendiamin in alcohol тcarcinogenic!

LICHENOLOGISTS

SPOT TESTS
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thinn-layer chromatography

LICHENOLOGISTS

TLC
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PHARMACY

antipyretic 
analgesic 
antinociceptive / ƓŸƣũċĨƨŢŖĦŖƻŰŖůČŰŖbolesti
anti-ulcerogenic / proti vznikuƻƘĲĬƹ
hepatoprotective / ĦőƖČŰŖĦŖŢČƣƖċ
antidiabetic 
antihelminthic

Effects of secondary metabolites

Adenubiet al. (2022)
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https://pubmed.ncbi.nlm.nih.gov/36007717/
https://pubmed.ncbi.nlm.nih.gov/36007717/
https://pubmed.ncbi.nlm.nih.gov/36007717/


PHARMACY

Cetraria islandica
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USNIC ACID

antimicrobial
antiprotozoal
antivirotic
antiproliferative
anti-flammatoryт100 mg/kg X ibuprofen
analgetic
antipyretic

Confirmed effects

prostaglandin inhibition
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USNIC ACID

Asia, Africa, Europe
pain relief, fever reduction

Cladonia, Usnea

Usnea barbata
Hippokrates тtreatment of urinary tract problems
today тsource of usnic acid in modern cosmetics 
and pharmacy

Usnea densirostra
Argentina тBarba del la Piedra
ƽŸƨŰĬШőĲċũŔŰŊЯШƣƖĲċƣůĲŰƣШŸŉШċƣőũĲƣĲќƚШfeet and other 
skin conditions, relief of sore throat and toothache
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ETHNO-PHARMACY

for a skin condition causing white patches around 
ƣőĲШŰĲĦťШыјÉĲůљь
30т50 g of fresh material is burned, the ash is mixed 
with either mustard oil or linseed oil to form a 
paste, and then applied

INDIA

Usnea longissima тјÉǃċƖċљ

bone fractures тBaiga (primitive tribe)
in China тtreatment of wounds
known from 16th century тlitmus and to treat cold, 
swelling, pain

Parmotrema sancti-angeliтјJhavilaљ

23



ETHNO-PHARMACY

for a skin condition causing white patches around 
ƣőĲШŰĲĦťШыјÉĲůљь
30т50 g of fresh material is burned, the ash is mixed 
with either mustard oil or linseed oil to form a 
paste, and then applied

INDIA

Usnea longissima тјÉǃċƖċљ

bone fractures тBaiga (primitive tribe)
in China тtreatment of wounds
known from 16th century тlitmus and to treat cold, 
swelling, pain

Parmotrema sancti-angeliтјJhavilaљ

24


