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More than 20 species of psychoactive mushrooms grow on the Alpine region, mainly the isozaxolic
A. muscaria and A. pantherina, and psilocybian species belonging to the genera Psilocybe, Panaeolus,
Inocybe and Pluteus.
The ethnomycological studies evidenced the antiquity of the human relationship with psychoactive
mushrooms in different area of the world, and recent data suggest the knowledge and use of these
mushrooms in ritual-religious contexts among the old European and Alpine populations.
The study of Alpine psychotropic mycoflora is even more important for a suitable observation - in its
ethnomycological, medical, sociological and legislative aspects - of the modem epidemical phenomenon
concerning the use of psychoactive mushrooms as hallucinogenic drug by a specific young population. An
update list of the Alpine psychoactive mushrooms is reported.
The study of Alpine psychoactive plants is more complex and fragmentary. The problems for long time
discussed concerning the taxonomical identification of many "magic" plants are still unsolved, as with the
visionary plants described by Pliny and Dioscorides, and the vegetal ingredients of the medieval witch
potions and ointments.
A patient interdisciplinary work of collection and analysis of the numerous ethnobotanical and popular
medicine data, together the modem biochemical, phytotherapeutic and psychopharmacological data could
contribute to outline the "Alpine ethnopsychopharmacological complex".
Also concerning the psychoactive plants it is opportune to maintain updated ethnobotanical studies, for the
appropriate observation of the modem use of these plants - first of all to the Solanaceae family - as
hallucinogenic drugs.

More than 150 species of psychoactive mushrooms wide-
spread all over the world are so far known [1,2].

Amanita muscaria and A. pantherina are the main spe-
cies of the isoxazolic group, producing the psychoactive
alkaloids ibotenic acid and muscimol [3]. The most nume-
rous and widespread group of psychoactive macromycetes
is represented by the psilocybian mushrooms, which produ-
ce the indolic alkaloids psilocybin, psilocin, baeocystin [4,5].
A third group concerns the toxic mushrooms of the
Clavicipitaceae family (mainly Claviceps purpurea, popu-
larly known as ergot), which infect graminaceous plants,
and low-mushrooms of the genera Aspergillus and
Penicillium, all producing lysergic acid derivatives [6].

In Europe, starting by the times of the first reports of
the presence of psilocybian hallucinogenic mushrooms
[7,8], the number of the recognized species has considera-
bly increased. I remind the recent discover of a new spe-
cies - Psilocybe hispanica Guzman - which grows on the
Pyrenees at the altitude of 2300 m, and which was collec-
ted and used for years as hallucinogenic drug by young
people [9].

In Table I (see page 64) is reported an updated list of the
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psychoactive Basydiomycetes growing on the Alps. It is diffi-
cult to precisely quantify the number of the species, for the
taxonomical uncertainties and modifications concerning
someone of it. This is the case of Psilocybe cyanescens, a
discussed species which centre-Europe taxonomies refer to
the "P. cyanescens complex" or, involving two more species,
to the "P.cyanescens-callosa-semilanceata complex" [10,11].
In the Panaeolus genus the difficulties to determine the
number of the psychoactive species has been complicated
by the recent taxonomical revision by E. Gerhardt [12], and
this problem is particularly reflected on the European and
Alpine species.

The presence of psilocybian alkaloids in Psathyrella can-
dolleana (Fr. ex Fr.) Maire (Coprinaceae), Gymnopilus
spectabilis (Fr.) A.H. Smith (Cortinariaceae), Hygrocybe
psittacina (Schaeff. ex Fr.) Wiinsche var. psittacina
(Hygrophoraceae), and Rickenellafibula (Bull. ex Fr.) Raith
(Tricholomataceae) previously reported [13], has not been
confirmed through analysis on Swiss samples [14].

Not all mushrooms producing the psilocybian alkaloids
may be considered hallucinogens. Some species of
Panaeolus inconstantly produce these alkaloids and have
been classified by G.M. Ola'h [15] as "psilocybian-latent" spe-
cies. Pan. foenisecii is one of the most controversial spe-
cies, relatively common allover the Alps till the altitude of
2500 m, and of which the numerous biochemical analysis,
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involving Alpine samples too [16], revealed low (traces to
0.17%d.w.) or no concentrations of psilocybian alkaloids.

The strength of the effects of an hallucinogenic mush-
room mostly depends by the concentration of its active com-
pounds. Referring to the psilocybian mushrooms, P. Stamets
[17] elaborated the following potency rating scale: <0.25 %
d.w.: weakly active; 0.25-0.75 %: moderately active; 0.75-2.0
%: highly active; >2.0 %: extremely active.

The biochemical analysis of Alpine hallucinogenic mush-
rooms growing on the Italian side follow to be scarce. Apart
the obsolete studies by N. Fiussello and colI. [18], the results
of a single analysis on samples of Psilocybe semilanceata
collected in the Turin Alps has been performed [19].
Biochemical assays developed on samples collected in cen-
tral Europe showed a variability in the concentration of psi-
locybian alkaloids comprised from 0.1 to 1.7 %d.w. [20].

Concerning A. muscaria which grows in Italy, a single
biochemical assay with the modern analytical techniques
has been performed over samples collected in Piedmont,
determining concentrations of 0.4 %muscimol and 1.0 % ibo-
tenic acid in the fresh caps, while in the stipes these concen-
trations showed to be 4-5 times lower [21].

Amanita regalis is considered by some taxonomies as a
simple variety of A. muscaria. It is a rare species, suspected
to possess the same properties of its most common similar.
The presence of the isoxazolic alkaloids has been recently
confirmed on samples of this mushroom collected in
Switzerland, with concentrations three times higher than
those reported for A. muscaria [22].

Sporadically, tropical psilocybian species have been
found in Europe, and may reach the Alps. This is the case of
the recent finding in the neighbours of Bern (Switzerland) of
a rich fructification of Panaeolus bisporus (Bert. & Mal.)
Gerh., a species of the Morocco mountains. This finding has
given the opportunity for a first biochemical essay over the
species, which showed the presence of 0.4 % psilocin, confir-
ming its potentialities as hallucinogenic drug [23].

The adventitious presence of tropical species is facilita-
ted in the frequent case of dung habitat of the mushroom,
following the import of herbivorous quadrupeds from tropi-
cal regions. In 1965 at Menton (France) a family was victim
of a fortuitous psilocybian intoxication after consumed
mushrooms collected from dung-material produced by forei-
gn horses assigned to the Menton's racecourse. The species
responsible for the intoxication was identified as
Copelandia cyanescens Berk. & Br., which in its indigenous
tropical regions grows on dung of many herbivorous quadru-
peds [24].

Recently it has been surprisingly reported that young
Polish people collect and use Coprinus atramentarius as
hallucinogenic drug [25]. When absorbed together alcohol
this mushroom induces the coprine-intoxication [26]. When
eaten in absence of alcohol the young specimens are often
considered edible. In Poland young people appear to eat 30-
50 fresh carpophores to get hallucinogenic effects, without
mixing with alcohol: a quantity hardly reached by people
who collect the same mushroom for its edible properties,
which could explain why its psychoactive properties were
not yet been discovered.

The confirmation of the psychoactive properties of C.
atramentarius could involve interesting historical and eth-
nomycological implications about the relationship of
European man with this common mushroom. After all, doubt
arises if among Polish young people the knowledge of its

hallucinogenic properties is a recent discovery or may
belong to tradition knowledge.

The archaeological and ethnographical data showed an
antiquity of the human relationship with the hallucinogenic
mushrooms reaching the Palaeolithic times. The most signifi-
cant data concern old and modem American and African tri-
bes, and don't lack those concerning the European popula-
tions [27,28].

In the extreme western side of the Alpine region, in the
Vallees des Merveilles (Mount Bego, Maritime Alps, France) a
likely representation of A. muscaria has been identified (fig.
1), dated back to ca. 1800 BC and produced by an Indo-
European Bronze Age population, inside a rich rock art produ-
ced in initiatory-religious contexts [29]. Previously, ethnomy-
cological interpretations of Camunian (Valcamonica Valley,

Italy) [30] and Scandinavian [31] rock art have been advanced.
The relationship of the old Alpine populations with mush-

rooms extend beyond the psychoactive and the edible species.
I remind the important fmding represented by the "Similaun's
Man", dated back to 3000 BC, discovered at the Austria-Italy
border. Among the objects associated to the mummy some pie-
ces of polyporaceous mushrooms were identified, belonging to
the species Fomesfomentarius (L.) Fr. - used as tinder -, and
Piptoporus betulinus (Bull. ex Fr.) Karst [32,33]. This latter
species is known for some time for its antibiotic properties
[34].

Although the two species don't possess psychoactive pro-



perties - as initially wrongly reported by the popular press -
the likely role of the second species as magic-therapeutic tool
demonstrates the early attention of the Alpine man in front of
the medicinal properties of mushrooms.

The continuity of a similar relationship could appear confir-
med by the document discussed by R. Scotti [35], concerning a
fresco of the Saint Brigida church, in Brembana Valley
(Bergamo province, Italy), dated back to the XV century. It
concerns a representation of Saint Onofrio in a peculiar edi-
tion of the Wild Man, a renown mythological figure of Alpine
popular beliefs. In one hand the saint holds a rosary likely con-
stituted by caps of an unidentified species of mushroom. The
fresco has been realized during times of skin diseases epide-
mics (likely Herpes and Vitiligo), and the subject concerns
these epidemics. Scotti has pointed out the therapeutic or
magic-therapeutic role of the mushrooms hold by the saint.

We don't know documents which may attest a knowledge of
psychoactive mushrooms in Europe during the early Middle
Age, with the exception of the De Vegetalibus by Albertus
Magnus, written in the XIII century, where the author gives a
reference to mushrooms which induce mental illness. Carolus
Clusius, in his Rariorum plantarum historia dated to 1601
reported about a mushroom which grows in Hungry and in
Germany, possessing the characteristic, when eaten, to deran-
gethe mind.

Traces of knowledge of psychoactive mushrooms have
been preserved in the popular names given to these mush-
rooms, as in the German word narrenschwammen ("foolish
mushroom") given to the psilocybian mushrooms, and in the
Basque term sorgin zorrotz ("whitch with the point") specifi-
cally given to Psilocybe semilanceata [5].

The old knowledge of these mushrooms let also traces in
the popular sayings. In the Catalan language there exists a
saying, "estar tocat de bolet" ("to be touched by the mush-
room"), referred to somebody accomplishing foolish actions or
saying foolish things. Nowadays the Catalans use this saying
unaware of its original meaning; in the same manner in
northern Italy the gatherers of edible mushrooms call the une-
dible mushrooms funghi matti ("mad mushrooms"), unaware
of the generalization to which this concept has been subject
during the times and that originally this term was used to indi-
cate peculiar mushrooms, those "making foolish a man", that is
the psychoactive ones.

In the Alps too a similar saying preserved, with the Austrian
tIer hat verriickte Schwammerln gegessen" ("he had eaten
those mushrooms inducing madness"), always referring to
somebody which makes or says foolish things. Together the
Slavonic "najeo se ljutih gljiva" ("he had eaten enough foolish
mushroom") and the Magyar "bolondgombat erett" ("he had
eaten foolish mushrooms"), these popular sayings are signifi-
cant traces of old knowledge of hallucinogenic mushrooms
among the European populations [27].

Traces of this knowledge have also been found in modem
times. J.M. Fericgla [36] determined a traditional use of A.
muscaria in the Catalan region, on the Spanish side of the
Pyrenees. His researches demonstrated that until the first
decades. of the XX century this mushroom was eaten for its
inebriating properties in marginal rural environments
(shepherds, coal merchants, isolated farmers), and occasional-
ly follows to happens nowadays.

One more ethnographic trace has been individuated in a
peculiar article written in 1880 by Dr. B. Grassi [37]. He repor-
ted a case of intentional intoxication with A. muscaria as sub-
stitute of wine by a farmer of the Milan province, and attested

the popular knowledge that this mushroom "induces people to
sing".

The farmer had collected and eaten the mushroom for want
of wine, a product which was rare and expensive at those
times, doe to the phyloxera parasite infesting the European
vineyards. Grassi was excited by the idea to substitute A.
muscaria with wine to satisfy the needs of the poor rural peo-
ple; he performed a series of experiments with the mushroom
on himself and on other people, to verify the levels of toxicity
and the quantities. After this, he advertised the poor people
about the use of this "nervous ailment" in substitution of wine,
and supplied the local drugstore with dried preparations of the
mushroom [38].

Concerning the use of psychoactive mushrooms in the tra-
ditional medicine, the data are generally scarce and null in the
Alps, with the exception perhaps of the use of fly-agaric's cap
as insecticide, for its renown properties to attract the flies.
Khanty people of western Siberia employ this mushroom as
topic application in case of snake bit [39]. In Germany
homoeopatic preparations of A. muscaria are nowadays used
in the treatment of tics, paresis of the bladder, epileptiform ail-
ments, menopause flush, hyperhydrosis, mental weakness and
Parkinson syndrome [40].

The only case known to the author of use of psilocybian
mushrooms in the traditional medicine belongs to
Transylvania (Hungry) and concerns the topic application of
fresh carpophores of P. semilanceata in the treatment of warts
[41].

Starting from the 1960's in Europe and in northern America
spread the use of psychoactive mushrooms as hallucinogenic
drug ("magic mushrooms") [42,43];a phenomenon with toxico-
logical, sociological and legislative implications for which,
although of lesser importance in front of the problems associa-
ted to the abuse of other drugs, it is appropriate to maintain an
updated observation.

The Alpine region is the main source of supplying of psy-
choactive mushrooms for a wide population - mainly young
people - of northern Italy, southern France, Switzerland,
Austria, and Slovenia, which is possible to quantify to some
thousands of people. The mushroom more commonly collec-
ted is P. semilanceata, called by the Italian users funghetto, in
German language Narrenswammen, psilo in French, and
liberty cap in English. Other wild mushrooms collected for the
drug use are: A. muscaria, A. pantherina, Psilocybe bohemi-
ca, P. cyanescens, P. serbica, P. strictipes, Panaeolus subal-
teatus and by chance Pluteus salicinus and Inocybe aerugi-
nascens.

Three types of toxicological problems reported and caused
by these intentional psychotropic mycotoxicosis are recogni-
zable: 1) erroneous identification of the mushroom collected,
resulting in intoxications with species more toxic than the psy-
choactive ones; 2) intrinsic toxicity of the psychoactive mush-
rooms; 3) psychiatric complications caused by misuse and
abuse of hallucinogenic drugs.

Maintaining an European observation, concerning the first
type the survey is quite reduced. One case has been reported
in Austria, where a young man was taken in hospital with a
final phase of renal failure after eating carpophores of
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Cortinarius orellanoides Hry. (Cortinariaceae) - containing
the nephrotoxic cortinarines - which he had mistaken for P.
semilanceata [44]; a confusion doe more to irresponsibility of
the young man in front of his ignorance in matter of mush-
rooms than to unlikely morphological similarities between the
two species.

In the same habitat where P. semilanceata grows, the toxic
species which could be mistaken with it because similarities of
the morphologic macroscopic characteristics are Galerina
autumnalis (Peck) Smith & Sing. (Cortinariaceae) and other
congenera, producing amatoxins [45], and many species of
Mycena and Inocybe, which produce muscarine. Species
belonging to the genera Conocybe, Coprinus, Hygrocybe -
apparently innocuous - may also be mistaken with species of
Psilocybe and Panaeolus.

Concerning the intrinsic toxicity of hallucinogenic mush-
rooms, the pharmacological and epidemiological data show a
relatively low toxicity on the human body. The number of fata-
lities concerning both the isoxazolic and the psilocybian mush-
rooms reported during the last 40 years in Europe is reduced
to some unities, someone of which doubtful; as in the 1996
France fatal intoxication ascribed to the ingestion of P. semi-
lanceata [46], doubted by other authors after a critical analysis
ofthe case [47].

Following the ingestion of psilocybian mushrooms some
renal failure [48,49], one accident of myocardial infarction
[50], and an event of multifocal cerebral demyelinization [51]
have been reported. The presence of phenethylamine in P.
semilanceata - recently reported [52] - brought to the
hypothesis of a possible role of this compound in the adverse
reactions with the mushroom, particularly tachycardia, a
symptom hardly imputable to the psilocybian alkaloids.

In the most adverse physical reactions following the inten-
tional ingestion of A. muscaria and overall A. pantherina, the
mushrooms were eaten fresh. It is known that the dehydration
process reduces the side effects of the isoxazolic mushrooms,
particularly the gastro-enteric ailments, besides strengthening
the psychoactive effects [3]. A. pantherina is generally 2-3
times more potent than A. muscaria, as has been confirmed
on samples collected in the Alpine region [21,22], and it may
induce more drastic side effects.

The third type of toxicological problems doe to this modem
"mycophyly" is constituted by the psychiatric complications
caused by abuse of psychedelic drugs like "magic mushrooms"
are, which may induce psychotic or delirious or later depres-
sant reactions. Many cases of this type have been reported in
Europe during the last 30 years [42,53,54], while many others
have not been registered.

The collection, the trading and the use of psilocybian mush-
rooms - and not of the isoxazolic species - involve different
legislative implications in the different countries which consti-
tute the Alpine region. Generally, these mushrooms and their
active principles psilocybin and psilocin are classified as illicit
drugs.

Besides the wild species, in the black market psilocybian
mushrooms produced from cultivation are available. In
Europe the clandestine cultivations spread starting from the
1980's, and in the last decade they spread even more with the
diffusion of simplified techniques for the homemade cultiva-
tion. P. semilanceata appear to be not suitable for cultivation,
while the tropical Psilocybe (Stropharia) cubensis and
Copelandia cyanescens are the most common species put in
cultivation. Samples of these two latter species have been
recently seized by Swiss customs at the border with Italy [55].

Dried psilocybian mushrooms are frequently preserved
immerged in honey, as has been demonstrated by the recent
seize of pots with cultivated P. cubensis carpophores in honey
by German customs at the border with Holland [56].

The ethnobotanical studies concerning the Alpine - and
more generally European - psychoactive plants follow to be
fragmentary and hampered by identification uncertainties of
the involved species.

In the works by Classic Greek and Roman authors there are
frequent references to plants with psychoactive properties, for
which the lone popular name is reported, sometimes followed
by an insufficient or even misleading "morphological" descrip-
tion.

The modem studies focalised on the identification of the
"magic" plants described by Pliny (Historia Naturalis) and
Dioscorides (Materia Medica), although praiseworthy, are
based on unilateral etymologic [57], botanical [58,59] or histo-
ric-anthropological [60,61] approaches.

In the Classic and Medieval literature the objective know-
ledge is frequently amalgamated with local or exotic mytholo-
gical traditions. Also the accumulation of mistakes by the
copyists which for centuries transcribed the Classic works,
does not facilitate the modem study of the old knowledge of
the European populations concerning the psychotropic plants.

Besides Papaver sominiferum L. - whose origins have
been identified just in the Alpine region, with fmdings of fossi-
lized poppies in neolithic and Bronze Age layers in Switzerland
[62] -, and the renown hallucinogenic Solanaceous plants
belonging to the genera Atropa, Hyoscyamus, Mandragora
and Datura, the Alpine psychoactive flora is constituted by a
number of other plants nowadays less known or unknown,
which were discovered and later forgotten.

Indeed, not all the knowledge of the psychotropic flora
accumulated during the archaic times have been preserved in
the following times. This could be the case of Epilobium
angustifolium L., identified with the plant called onothera by
Classic authors [58]. Pliny reported that "taken together wine
it induces gaiety" (HN., XXVI, 111), and Dioscorides that "the
root decocted in water mitigates the wildness of animals and
men" (M.M., IV, 20). This let to suspect psychoactive proper-
ties of epilobium, which - although they don't fmd confIrma-
tion in the knowledge of centre-European popular medicine -
should be confirmed by ethnographic data collected in Siberia.
Kamchatka tribes obtain an inebriating brew with the root of
this plant [63]; among the same tribes the absorption of A.
muscaria too is frequently accompanied by an epilobium infu-
sion [64].

The plant called by Classic authors euripice has been iden-
tified as a species of the genus Juncus [58]. Pliny (N.H, XXI,
119) and Dioscorides (M.M., IV,54) reported that its seeds are
somniferous and with high doses they induce a lethargic state.
In the same passage Pliny reported that another species of
rush, called olosceno, induce headache. From these data the
suspect arises that in the past psychotropic properties were
discovered, associated to the presence of mushrooms of the
Clavicipitaceae family, infecting the spikes of Graminaceae,
Cyperaceae, Juncaceae and Bambusaceae and producing
lysergic acid derivatives. Cases of traditional use of the psy-



choactive properties of the "spike-mushroom complex" are
known in Peru [65], in India [66] and in other regions [5].

Moving from Classic to Medieval times, the ethnobotanical
study of psychoactive plants is mainly focalised on the "flying-
ointments" and potions of the "witches". The modem historic-
anthropological studies tend to see the phenomenon of
European medieval witchcraft as the evidence - codified by
the Christian interpretation and tradition - of pre-Christian
cults spread among the rural populations, including those of
the Alpine region [67].

Modem authors unanimously recognize the presence of
solanaceous hallucinogenic plants among the recipes' ingre-
dients of the fly-ointments and potions handed down by the
XVI century's writers (De Laguna, Cardanus, Della Porta, De
Nynauld), while they appear to disagree on the identification
of other vegetal ingredients reported in these recipes: sium,
apium, pentaphyUum, calamus [68,69,70,71].

One more source for the ethnobotanical research is repre-
sented by the reports of the inquisitorial process for offences
concerning witchcraft, preserved in the archives of broad
areas of the Alpine region. I remind the process against a man
living in Bornio (Valtellina, Italy), dated to 1673, accused to
profess magic arts, who confessed the use of two plants with
opposite magical functions: the radisc de malann ("disease's
root"), identified as aconite, veratrum or gentiana lutea, and
the erba tireUa, identified as Orchis maculata L. [72].

Traces of knowledge of the psychoactive flora preserved in
modem popular medicine, but integrated studies on this con-
cerning are not yet available. I remind the study by K. Lussi
[73] about the recipes for aphrodisiac and love-magic philtres
popularly hand down in Switzerland during the XVII-XIXcen-
turies. A common recipe for the treatment of impotence provi-
ded for the topic application of an ointment obtained from nut-
meg and root of Geum urbanum L. The root of this latter spe-
cies produces eugenol, which likely possess stimulant proper-
ties [74].

It is author's opinion that the ethnobotanical study of
Classic literary sources, deeds of the Medieval inquisitorial
process, and popular traditions, focalised on the outline of the
"Alpine ethnopsychopharmacological complex", still is frag-
mentary and lacking of deep interdisciplinary researches.

Concerning the modern use of the Alpine psychoactive
plants as drugs, the phenomenon is reduced to occasional
events centred on the absorption of solanaceous hallucinoge-
nic plants, particularly Datura stramonium L. In 1988 in Alto
Adige (Italy) a young man died following the intentional admi-
nistration of stramonium; the death was doe to loss of critical
judgement of the reality, a characteristic peculiar to the anti-
cholinergic drugs [75].

Besides the dangers doe to the "delirogenic" effects of the
solanaceous plants, problems caused by their deep toxicity
may also appear. In Italy some recent acute intoxications with
these plants have been reported in Varese [76] and in Tuscany
[77].
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