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INTRODUCTION

It was difficult not to since eating wild mushrooms

and mushroom poisoning seem to be closely related

subjects. This is a rather important topic since

mushrooms have apparently been gathered for

eating throughout the world, for thousands of years,

and it is also likely that during that time many people

became ill or died when they inadvertently consumed

poisonous mushrooms. Because some mushrooms

were known to cause death when consumed, they

were also known to be used by assassins.
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Used as Poison in Assassinations and Murders

The most famous of all planned murders was that of Emperor

Claudius by his fourth wife, Agrippina, The Younger (also his niece!).

The story behind this assassination, as well as the political intrigue

that was present during this period of the Roman Empire would have

made a great mini series or soap opera. Claudius became emperor, in

41 A.D., following the assassination of his nephew Caligula, and

married Agrippina, his fourth wife, after disposing of Messalina, his

third wife, for adultery. Agrippina came into the marriage with Nero, a

son from a previous marriage and wanted him to follow Claudius as

emperor. Agrippina persuaded him to adopt her son so that Nero

would be in line to become emperor. Once Nero was adopted,

Agrippina plotted to kill Claudius, which involved a number of people.
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Although Claudius had a son, Brittanicus, by Messalina, and should have

succeeded him as emperor, Claudius shielded him from the

responsibilities as heir to the throne and promoted Nero as his successor.

He believed that the political intrigue that was taking place would

eventually lead to the beginning of the fall of Rome as it did under

Caligula and that Brittanicus would then step in as emperor to save

Rome. However, this never occurred. So that Nero could become

emperor, immediately, Agrippina planned Claudius' death by preparing his

favorite mushroom, Amanita caesarea (Fig. 1a), which was also a

favorite of the Roman nobility. However, the dish of mushroom was also

laced with the juice of Amanita phalloides, the Death Cap (Fig. 1b) by

Locusta, Claudius' trusted (or so he thought) servant. The next day the

first symptoms of A. phalloides poisoning had appeared and Claudius

called Xenophon, his personal physician and another conspirator in the

crime. Xenophon used a large dose of colocynth, an extract obtained

from Citrullus colocynthis, Bitter Apple, which contains a toxic alkaloid.

The poison was administered as an enema so that Claudius would not

detect its bitter taste. The enema and mushroom poisoning, together,

ensured the death of Claudius and Nero's rise to emperor of Rome.
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Why collect wild mushrooms?

• Mycophile – an enthusiast of mushrooms; especially : one whose 
hobby is hunting wild edible mushrooms. 
– Curiosity and Scientific Interest

– Often subject of art and photography

– Potential source of natural dyes and medicinal compounds

– Potential source of food

• Mycophagy – eating of fungi (as mushrooms) 
– Edible wild and cultivated mushrooms can taste great; nutritious

– Edible wild and cultivated mushrooms provide variety to the diet

– Edible wild mushrooms are usually free for the picking

• Mycotoxins – secondary metabolites found in fungi and mushrooms 
that are poisonous to animals and humans.

• Caution:  Ingestion of some mushroom species are 
dangerous to human health
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Classes of Mushroom Toxins

• Protoplasmic poisons -
causes cell damage

• Neurotoxins – poisons 
principally affecting the 
autonomic nervous system

• Neurotoxins - poisons 
principally affecting the 
central nervous system 

• Gastrointestinal irritants

• Other causes of illness

Amanita phalloides - the death cap
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Protoplasmic Poisons – Causes Cell Damage 

– Phallotoxins - if injected into mice,
death at high doses occurs in 1
hour. Ten times more lethal than
cyanide! However, it is not easily
absorbed by digestive system if
ingested.

– Amatoxins (cyclic octapeptides) - if
injected into a mouse, lethal effects
are not exerted for 15 hours. Lethal
dose for an adult human is 5-10 mg.

• Inhibits RNA polymerase, so it
interferes with RNA transcription,
which results in a slow lingering
death.

Amanita virosa – the 

destroying angel
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Amatoxins and Phallotoxins
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Amatoxin Poisoning - Stages of Illness

• Phase 1 - Latency or lag period of 10-12 hours, while 
toxins are absorbed through digestive system and begin 
to attack the kidneys and liver.

• Phase 2 - Gastrointestinal phase. Onset of 
symptoms: severe abdominal pains, nausea, vomiting, 
diarrhea, delirium, hallucinations, hypoglycemia, life-
threatening dehydration.

• Phase 3 - Severe gastrointestinal phase wanes, brief 
remission of symptoms after 3-4 days. Jaundice sets in, 
renal disturbances, toxic hepatitis, liver enlarges, 
hemorrhaging of liver.

• Phase 4 - Death takes place within 6-8 days after 
ingestion due to liver and renal failure, cardiac damage.
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Treatment

• No known antidote. Immediate evacuation of 
gastrointestinal tract, fluids, hemodialysis, slurry 
of activated charcoal, supportive measures, and 
if all else fails, administer a liver transplant.

• Thioctic acid in glucose delivered intravenously 
is recommended by some experts.

• Bastien treatment: vitamin C, nifuroxazide and 
dihydrostreptomycin, fluids, electrolytes, and 
penicillin. Dr. Bastien has treated himself twice 
after having eaten A. phalloides on two separate 
occasions. He survived the experience.
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Proper diagnosis depends on 

identification to species!

• The genus Amanita is characterized by having a membranous
annulus (remnant of the partial veil) and a cup-like volva
(remnant of a universal veil). White gills and white spore
print. The mushrooms cap may be white or colored depending
on the species.
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Not All Species Of Amanita Are Posionous

• Caesar's amanita or Amanita
caesarea is considered to be a
choice edible in Europe

• Amanita caesarea is not found in
North America; similar but different
biological species in U.S.; still safe to
eat?

– Amanita hemibapha and Amanita
jacksonii are sometimes called the
American Caesar’s Amanita

• If scales of universal veil wash off of
cap, it may be Amanita muscaria
(toxic) and not Amanita caesarea

• USE CAUTION!  DO NOT EAT!
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Hydrazine Poisoning:  Gyromitrin or 

monomethylhydrazine (MMH)
• False morels, species of

Gyromitra & Helvella species 
cause poisonings.

• Hydrolyzed gyromitrin produces 
MMH, rocket fuel, which is very 
toxic.

• This toxin causes hemolysis of red 
blood cells. Patients suffer from 
faintness, loss of muscular control, 
and fever.

• In severe cases, jaundice and 
convulsions occur, and coma and 
death may ensue after 2-7 days.

• Parboiling (avoid breathing steam) 
of mushrooms can remove toxin.

• Toxin is volatile; can be breathed 
in and cause illness.

• Also there appears to be a 
threshold of toxicity, many people 
have "an all or nothing response".

•According to Dr. Orson K. Miller Jr. 
(pers. comm.), this or some other toxin 
in these mushrooms have been shown 
to induce tumors in laboratory animals -
therefore potentially carcinogenic in 
humans.
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False Morels: (Verpa, Gyromitra & Helvella)

Verpa conica
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Treatment
• Little point in evacuating the gut

unless poisoning is suspected right
after ingestion.

• Pyridoxine hydrochloride should be
administered as a specific
physiological antagonist to MMH.

• Blood sugar, liver and kidney
function, and free hemoglobin level
should be monitored.

• Intravenous glucose, forced diuresis
(to remove the free hemoglobin), if
free hemoglobin levels increase,
hemodialysis (circulating the blood
through a semipermeable
membrane in an isotonic medium) in
severer cases, and other supportive
measures as needed.

• Some organ damage can result,
such as to the liver.

• In severe cases, death results from
poisoning.

Species of Helvella often 

have a saddle-shaped cap 
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Edible true morels – Morchella
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Orellanine Poisoning
Mushrooms poison 'Horse Whisperer' author

LONDON (AP) — The author of the best-selling novel "The
Horse Whisperer" is recovering in a hospital after eating
poisonous mushrooms during a holiday in Scotland, his
agent said Tuesday.

Nicholas Evans' agent said the writer, his wife, her sister and
the sister's husband became sick after cooking and
eating mushrooms they had picked in the woods Aug.
23.

The A.P. Watt literary agency said tests established that the
mushrooms included the highly toxic variety Cortinarius
speciosissimus, which attacks the kidneys.

The agency said in a statement that all four had received
dialysis treatment at Aberdeen Royal Infirmary and
responded well. It they were "walking about and were in
a cheerful and positive frame of mind."

Evans' 1995 novel about a trainer's rapport with a wounded,
traumatized horse has sold more than 15 million copies
around the world. It was made into a critically acclaimed
film by Robert Redford.

URL Source: http://ap.google.com/article/ALeqM5jfGl-d4toL9SXiPejvbeyDHVOkRAD92UM51G0

(Accessed 9-2-2008)
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Orellanine Poisoning - Symptons
• Symptoms are similar to 

poisoning induced by amatoxins, 
but muscular pain, excessive 
thirst, and painful urination may 
appear after 36 hours but be 
delayed as long as one to two 
weeks after ingestion.

• Orellanine destroys the kidney 
tubules and in severe cases, 
treatment may require blood 
dialysis or kidney transplant.

• Fatalities occur, orellanine 
poisoning should be considered 
in cases when kidney failure 
occurs from an unknown cause.

• Toxic cyclopeptides called 
cortinarins may also be present 
and play a role in Cortinarius
poisonings.
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Orellanine Poisoning - Symptoms

• There may be as many as
800 species of Cortinarius in
North America, all of which
should be excluded from the
dinning table.

• Mushrooms produced by
members of the genus
Cortinarius are characterized
by possessing a cobweb like
cortina (remnant of the
partial veil covering the gills).
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NEUROTOXINS OF THE AUTONOMIC 

NERVOUS SYSTEM

• COPRINE 

(Antabuse-like -

disulfiram-like 

poisoning)

• MUSCARINE (me = 

methyl group –CH3)
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COPRINE (Antabuse-like - disulfiram-like poisoning)

• Coprinoid 

Mushrooms: The Inky 

Caps

• Toxin found in certain 

species of Coprinus

– Coprinus atramentarius, 

now called Coprinopsis 

atramentaria

– Coprinus quadrifidus, 

now called Coprinopsis 

variegata

Coprinopsis atramentaria

Coprinopsis variegata
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MUSCARINE

 Amanita muscaria - the fly 
agaric, contains muscarine 
(an amine) 

 Also found in Clitocybe and 
Inocybe (little brown and 
white mushrooms). 
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Symptoms and Treatment
 PSL syndrome = perspiration, salivation and 

lachrymation. Latent period of 30 minutes up to six 
hours before symptoms appear.

 Muscarine stimulates the exocrine glands (producers 
of sweat, saliva and tears).

 Symptoms also include: salivation, nausea, vomiting, 
abdominal pains, thirst, bloody stools, rapid then slow 
respiration, loss of consciousness, delirium, 
hallucinations, manic condition and stupor.

 In severe cases, convulsions and death (about 1% of 
cases).

 Primary danger of toxin is that heart may stop, but this 
is rare. Atropine is carefully administered to 
compensate for symptoms.
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TOXINS PRINCIPALLY AFFECTING THE 

CENTRAL NERVOUS SYSTEM

• IBOTENIC ACID-

MUSCIMOL 

• PSILOCYBIN-

PSILOCIN 

Muscimol
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The fly agaric - Amanita muscaria
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Ibotenic acid and Muscimol

• Amanita muscaria when fresh contains ibotenic acid.

• This converts to muscimol when mushrooms are dried out. For
this reason dried mushrooms are more potent than fresh ones.

• Muscle spasms, dizziness, vomiting, followed by a deep sleep
full of fantastic dreams.

• Substance responsible effects the central nervous system, and
creates the feeling of elation and an altered perception of
reality.

• The effects of this mushroom have been know since
antiquity. Siberian tribes used this as a religious and
recreational intoxicant.

• The active principle collects in the urine, and drinking the urine
was a way to recycle the inebriant.

– Few deaths are associated with this type of poisoning, 10 or
more mushrooms can constitute a fatal dose.

– Recovery is usually spontaneous and within 24 hours.

– Atropine should not be given, it may exacerbate the
condition.
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PSILOCYBIN-PSILOCIN

• Hallucinogenic
mushrooms used by
Aztecs of Mexico and
Central American
Indians.

• "Magic mushrooms"
include Psilocybe,
Panaelous, Conocybe,
and Gymnopilus.

Psilocybe coprophila
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Symptoms and Treatment

• Altered states of reality, hallucinations, feelings 
of euphoria, etc.

• Psilocybin and psilocin are the psychoactive 
compounds.

• Hydroxytryptamine derivatives related to 
serotonin.

• Average effective dose of psilocybin is 4-8 mg, 
equal to about 2 g of dried mushrooms.

• Bad trips are possible but poisoning is unlikely 
unless excessive overdose.

• Hallucinations may be suppressed by 
chlorpromazine, and convulsions by diazepam.
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GASTROINTESTINAL IRRITANTS

• A wide variety of undetermined toxins associated 
with wild mushrooms.

• Ingestion causes gastrointestinal distress 
(nausea, vomiting, diarrhea, abdominal cramps) 
after about 30 to 90 minutes of being eaten.

• Symptoms generally clear up spontaneously in 
3-4 hours, and completed recovery takes only a 
day or so.

• Treatment includes emptying the stomach, 
monitoring for dehydration, reduced blood 
pressure, or impaired kidney function. 
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Edible Mushrooms

Macrolepiota procera –

the parasol mushroom 

Morganella pyriformis – a puffball

Cantharellus cibarius – golden chanterelle 
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Poisonous Look-aLikes

Chlorophyllum molybdites – the 

green-gilled lepiota mushroom

Visit:  Tom Volk’s Fungi at: 
http://botit.botany.wisc.edu/toms_fung

i/aug99.html Scleroderma cepa – an earth ball

Omphalotus olearius –

Jack-O-Lantern mushroom 
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Other Causes of Illness
• Ingestion of edible mushrooms that are rotting or

contaminated with pathogenic bacteria, heavy
metals, or toxic chemicals. It is best not to
collect and ingest edible mushrooms growing
along roadways or highways (these may
accumulate significant levels of lead or other
toxic organic substances).

• Ingestion of edible wild mushrooms that causes
a person to become overly concerned or
worried, leading to an anxiety reaction or
psychosomatic illness.
– Miscellaneous symptoms include among others,

nausea, vomiting, panic reaction, chills, hot flashes,
sweaty palms on the hands, etc. Treatment:
Reassurance and/or diazepam.
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Other Causes of Illness

• Ingestion of edible wild
mushrooms that cause
an idiosyncratic reaction
in a particular individual
(i.e., a physiological or
temperamental
peculiarity). Symptoms
may include an allergic
response or
gastrointestinal irritation
or upset.

• E.g., Armillaria mellea
and A. tabescens
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Other Causes of Ilness
• Deliberate inhalation of spores - one case 

involved campers that thought inhalation 
of puffball spores would get them high. Sent a 
group of people to the emergency room unable 
to breath. Two individuals got secondary 
respiratory infections and almost died.
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Other Causes of Ilness
• Excessive 

ingestion of certain 

edible fungi, like 

immature puffballs, 

can lead to a bulk 

laxative effect. Not 

harmful but it may 

be a bit 

disconcerting to the 

individual 

experiencing this 

phenomenon.
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FINAL CAUTIONARY NOTE!

NEVER EAT A WILD 

MUSHROOM UNLESS YOU 

ARE CERTAIN THAT IT IS 

SAFE!
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