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Ethnobotanical and chemical nature of hallucinogenic mushroom'

Amanita muscatia (L. ex Fr.) Hook.

M. K, BHATTACHARJEE, G. A. CHILVERS AND N, SAMAJPATIX

Department of Botany, The Australian National Unfuersity, GPO Box 4, Canberra,

ACT 2601, Australia

The history of hallucinogenic mushroom, Amanita muscatia along with its morpholcgical

and diagnostic features were described. The chemical constiluents of lhis mushrcrom was

also reported.
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I{a!lLrcinogenic species occllr among the highest evolved flowering plants

( angiosperms ) and in one divisicn 1 fungi ) of, the simpler plants. They are

rich in bitter tasting alkaloids which hal'e a wide range of ph-vsiologic activity
including teratogenic and toxic effects ( Siegel 1984 ).

The history of hallucinogenic mushroom and their role in religious rites and

cerenronies of primitive cultures is quite long and interesling These fungi played
more than a minor role in struclllring the lives, beliefs, hopes and values of a
iarge number of people oI preindustrial sccieties ( Dcbkin de Rios 1984 ).

From early uses by primitive peoples to later experiment:rtion. hailucinogens
followed a natural path dictated by certain chemical properties and behavioural
possibilities. The word hallucrnogen is defined as substances capable of producing
lrallucinations. Hallucinations in turn is derived from latin alucinatict, meaning
a wandering mind, idle talk, prating. Certain extracts of ,lmctnitct muscar ia are
probably the oldest kuown hallucinogenic drugs, although their use for intoxicating
purposes is virtually restricted to the tribes of norlhern Siberia. R.ituals. magic,
religious or medicinal uses of these drugs date back into the early history of
*Mushroonr Research Unit, Mycology Laboratory, Depattment of Botany, Calcutta Unrversity,
Calcutta-700 019, lnd ia
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both old and new world peoples ( Wasson 1968 )' Folklore and mythology

are replete with example of man's discovery of these hallucinogens'

Inthispaperattemptshavebeenmadetoinvestigatethefollowingaspectsviz'
(a). Historv of the use of hallucinoeenic mushr oo:' A":'o:'::^:"'o"n' (b) The

morphological and diagnostic features 
,o.'f 

Amanita muscaria; (c\ The active

principles of a'n'ni"]-'')tt"''-"'i itl Nature and effects of the chemical

constituents of A' muscarta'

(a) Historl' of the use of Amanita muscatia

Amanita muscqria is commonly calle d 
'as 

Fly-agaric' The name Fly-agaric is

derived from insect *"t'* 
""Otrties' 

of the mushroom' although its action is poor

in comparison to ilff insecticides and is more in nature of a temporary

stupefaction' This ;"'il is perhaps man's oldest hallucinogen' The native

n' J'i" " ^'tT,:::'ii*s*: lT::J x':''T i;:l l'ix !l'"J 
1!'1"FIi

shamanistic Practl(

This browsing ""it"'t' 
the 

'reindeer 
becoming unmanageable and sriffering

orofound mental al""Uu""'' The natives may f'a'e copied this behaviour only

to discover tf" tt"ii""l'atory effect1':n"' later employed in their shamantsm

( Wasson 1968 ). il;;;; inown Siberiarr tribesmen rvho used the mrtshrocm

were the Ct'ut"nt"' tf'"'fo'Vut' tf"1 f u*"f'udal and the Yukagir' The fl'v-

agaricwerecottectiduringtt.,"*onrt,ofau,u,.whentlreCapSwereinbloom
Jn,,-, o,,,,,,, *,:":t hij.:l I * ;1;I.1 i li,: I J 

i+ 
I:'f 1.'J'.,r:: :;:

the mushroom fresh._::""11"^*.;'*.r. .", permitted ro eat the mushroom,

mM:;\::: H:'"T":in: i u'o r""p the quid in their moulhs ror a

long time *;toorli '*lU"*'" 
it ('fo""l'on 1905' antl Bogoras 1910 )' The

m u sh r o o m 
"uu 

*"u 

"0 "' 

; 
i: 

;. ; 
::^1 ::';, i*a; :i' ;,,';;;:'''il'#';'l'i':"1X1 

"':f.l"**.; : #: J;:l'11' ;"ii?:' i'u n"'' t h ev. ort e n con surn ed t h e m'lrsh r. o m

Many of the auiu otr fly-agaric'' in fact' give us insight into tladitional

shamanic t"nt"tl' i..fu"t 
-number of which are con-si<lered native to the

Siberian ,to'"Jt"'it'-'[""uks' 
in Siberia were urine drinkers' Thel'

discoveredtt-,uttt,,"l.i,,.principlesoffly.agaricareexcretedunchangedirrthe
urineandp'u"ti"tJsavingtheirpostmu';;;;*"urineforadditionalintoxicalions'
As a result' men waited :u"'d.t---' 

f-touu" *t"" the plant uas being consurned in

order tcl collect the urine ol a user ;n u 'pt"iul 
wood container' Tlie prccess

was repeatab" ;;'-;;; tvtr"' utro" int'0"* began losing its polencv The

fly-agaric "'h'";; 
;;; #11 l:td 

i'l severai defferent wavs of the Siberian reitrdeer

herdsmen, *tn"ui'' by tribalelders ( ;;t;i;"' 1905 ) The mushroom wes used
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to diagnosis the case of illness, to divine the future. to facilitate communication

with the sttpernaturaf ,-unA fo' enjoyment on feslive occasions such as weddings'

when it u'as offered to guests' Somelimes' when fly agaric was consumed' people

asked questions of ;fi;;""t under the plant's intoxication' which he may have

answered sensibly' Tht ailswers were based on the imbibers visions' The

Koryaks believed that the mttshroom was endowed with particular power and

the harmlul beings. lcloi''-a ni^ntils' were believed to be conlrolled by Shanrans

afterconsu*ingttlemushroom.Communicationrviththesebeingstookplace
only at night, in iotui iu'toess' by the use of the plant' After the Shaman

consumed tt'" *u't.''l"*' he fe1l into a 
.trancc' 

When the Shaman awoke he

rvould relate his visions to those around him' often reporting that he entere d the

next world "'O """i*td 
meeting^s vrith dead kinsmen who instrucle'd him'

I-Iowerer, all rnen "*tlit't 
the mushroom' whelher or not they were Shamans'

to find tlut rvhy't"'' *igfrt be ill' to explain a dreanl or merelv to reveal aspects

ol the upper or lower- uniuerte' The Koryak belieicd that wherr a pcrson is

intoxicated by the ,1tti' O" O"es what ttre sp;rits who reside within the plant tell

him to do ( Wasson and Wasson 1957 )'

TheChukgheebelievedthatthemushroomsactuallyconstitutedanother..tribe,,.
trntoxication brotrght to the utt' "i'ion' in the form of men ( Bogoras 1910 )'

A,nrong tlre Yurk Su*oyta' rhc forestmagicians knew the custom of eating fly-

agarics rvhen thei'"t'" O" and fully"grown' Like the Chukchee' these people

reported manJlke creatures who appeared belore them in a dream'

Among the Ugrian fold peoples' when the mushrooms were eaten in an ordinary

mannerr,ariousprecautionaryru.les'wereinvokedbecauseoftheirtoxicity.
florvever' when a ;;;;;' tut' tht mushroom' the act takes cn cultic significance'

This is so because by eating the 
. 
mushroom the Shaman creates helpers for

himself.Among",t.'vurruruntribe,musicplal'edaninrportantpartinlhe
mushroom ritual. trtagi"i*r rn,r., the intoxication by the mushroom attempted

tocommunicateuliththespiritsandobtaintheinformationtheyneededin
divining tr-,. nt.,r.. 

l'eno,ir.l. Siberian tribe, the ostl'aks had diflerent types

olfly-agaric "t"*Jn't'' 
A hut was filled rvith smoke oI a resinous tree bark'

A Shaman ,""k';;;;; ,;';;;.,, fly-a-raric caps. alter fasting all dav, and then

slept for a while. Afterward he rose, shluting, walking abcut, his body trembling

withexcitement,toreportlvhatthespirits-wererevealingtohimthroughhis
emissaries. The rnushroom told him which spirit would be propitated' how to

regain gooo ru"i,'lr"o" r; t"r,n. After these emissaries had told ever-v-thing and

lefttheShamanwouldsinkintodeepsleepuntilmorning(WassonandWasson
Lg'\ ), t, oro.n iJys, Siberian Shamans used to appear in complete animal

disquise,*irtrlurcoveringttreirbodiesandantlersontheirheads.Such
symbolic ,rr.r. nruirrore ,i"ignin.a rhe debt of the Shaman 10 the trumble reindeer'
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whose delight in human urine may have been thc vehicle through rvhich

knowledge about augmenting drug effects in human beings was acquired ( Dobkin
de Rios 1984 ). Wasson (1972) has propounded a compelling thesis that the

legendary soma ( the god-narcotic of ancient India ) described and deifie d jn

Sanskrit texts ( Vedas ) ol the second millenium B. C., was in fact Amanita

muscaria, Ol the 1028 hymns of the Vedas, 120 are focused on the plant god

soma. But the use of this plant and subsequently its very identity, laded with time.

Numerous speculations have been made as to its identity, ranging from Cannabis

to the ephedrine-containing herb mahuang. These speculations were obriously

casual and made little or no attempt to match these substances with Yedic

descriptions of soma ( McDonald 1978 ). According to Wasson (1968) the

material that is soma should be small and leafless with fleshy stalks. Its
preparation should require only a day, or at most a few days. Perhaps most

significantly, it shguld have rather unique characterislic that i1s actire ingredient

passes into the urine of the user, so that another person may obtain similar

experiences by drinking that urine. A muscaria fits the Vedic descriptions of

soma in all these details. Moreover ceremonial urine drinking is also mentioncd

in the Rig-Veda. The significance of this argument. if it is lrue. is that one of

the largest of the world's religions rnay be a direct outgrowlh of the use of an

hallucinogenic drug. This argument has been favourabll' receired b1' many

anthropological authoriries ( La Baree 1972). Despite thc impressileness of the

anthropological and linggistic evidence presented bv Wasson (1968). there are

some weak links in the theory. First, how a drug of this sorl., so often described

in the most ecstatic terms could have fallen so completely into disuse and its

very identity have been forgotten ? In only a few regions of the world today

is it still in use, primarily by primitive tribes in Siberia. The first post-vcdic

published reference to its continued use in that region was rnade in 1730 by a

swedish army officer who spent I2 years there as a Russian prisoner of war

(Wasson 1968 ), and only long after rhis was the use of'A. muscaria generallv

recognised. Second, apparently qtlite different descriptions ol the mushroom's

psychological effects exist. If one accepts the identiiy of A' ruuscaria as soma'

one might well wonder why it apparently achieved little popularitf in the manY

other parts of the world where it commonly gro\Ys (Mc Donald 1978 ). There

is some question about how the mushrooms were originally uscd' wasscn (1968)

indicated that they were usually either eaten raw or squeezed. mixing the iuice

with water, milk, curds, or honey. There are also Vedic references to their being

dried and eaten either dry or alter soaking in waler. According to Erckhman

and Sam (1967) Amanitamuscoria is normally ingested in the naluIal slale It

is either swallowed whole in a slightly desiccated condition or drtrnk in an infusicn

a[ter soaking for 5 or 6 days in water which are sometirres taken wilh Epilobiunt

a:rgustifolium The exact method of preparation is unknown and cther drug

aaoitivel may at least occasionally have been used. The usual suggestions as to



0n Amanita muscaria

the quantity are rather vague, referring to a mushroom, one or two mushrooms'

or several mushroonts. The ancient chinese drug of immortality, Chih, may ban'e

been the same. The remnants of Fly-agaric shamanism followed the early settlers

as they crossed the Bering Strait into the Americas, as a result, it is not surprising

thatreiigioususeof thismushroom hasbeenfound among the natire Indians in

north western Canada and on Lake Superior of Michigan ( Schultes and Flofmann

lgTg ) Use has also been suspected among the maya of highland Guatemala,

who refer to its scared power as'evil or diabolical mushroonls' ( Schultes and

Hofmann l97g). Amunita muscarirt is normally ingested in the natural slate

( Brekhman and Sam I 67 ; \\'asson 1972 ). It is s'"vallowed whole in a slightiy

desiccared state. Other methods use infusions, after scaking for five to six days

io water, rvhrch are sometimes taken with Epilobium oneusttfoliutrr, the French

willoivs ; the latter mixture is boilcd to produce a thick, sweet liquor to which,

in modern times, underproof r odka is often added'

Amanita muscaria is the nlost notorious member of the poisonous Amanil4 gcnus

although several other mernbers are consirlerabiy niole (olic' Toxicity is related

to the presence of peptrdic toxins, however it is interesting that Amanita citrina,

the yellow mushroon.r, contains bufotenin and olher hallucinogenic indoles

( wieland 1968 ) but there is no eVidence that this nltlsllroom has ever been used

f.or intoxicaring purposes, rvhile early reports of the presence of bufotenin in

Ar.rtattita ntu.scaria have norv bee11 largely ciiscounted ( Eugster 1969 ).

(n) lforPholog,ical Characters

Habirat-Widespread tl.lIoughoLlt the ri'orld except for the tropic zones" growing

prelerably under fir or beech trees"

H abit-nrycorrhizal

Frrtitbody-15-25 cm in height anrj an aYerage specimen rveighs 60-75g,

young one appear as eggshaped cap $ith nraluritY tlre cap bursts open the

outer shelI and the surlace becomes brilliant red ri'i1h the residue which remains

as white spots irregularly distriLruted over it'

pileus-g-25 cm in diameter. convex to flattened in nlature specimens, viscid,

orange to bright red in colour and ornamenied with rvhite warts ( renrnants of

white r.rniversal veil ) scattered all oVer the pileus surface but more concentrated

at the ceotre, with maturity the colour slightly fades 1o lellou'ish and the warts

mostly <lisappear ; flesh-firm. white throughout'

Gi1ls-white, crowded, free, broad rvith minutely hairy edges'
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Spores-subglobose'thinwalled'whiteinprint'noamyloidreaction'9-12x'l-
10 pm.

Annulus-concentric' 
pendulous' white'

StiPe-8-20 cm long' 18-30 mm thick

to Pale Yellow'

Volva-white, membranous' in mature

2 ot 3 concentric rings'

o*r*t Pi

enlarging ( bulbous ) towards base' white

fruit bodies the only remains of' volra are

FamilY
Amanitaceae

C.J. ShePherd,

C.T. Totterdoll (1988)

Eugster (1967)

Lincoff and Mitchel

(te17)

Botanical name Amanita muscaria (L' ex' Fr') Hook

Common or native Fly agaric' soma Wasson (197L)

name

Native area of Asia' Furope Alrica an<l Central i:ili';"Hlt unO

growth Amertca (19? 5)

Active Principles Muscimole' Ibotenic acid and

Muscazone

Onset of symptoms 30 min - 2hour

comm on sy mpto ms 
iii,-X!ll;,ll'i i'l-l,llil; :l::ff : 

" 'u;ilI 
and M ilch ei

;;;;;.';' ; hYPerkinctic ..ctiritl :

"rrrr"UUa 
deep sleep antl "visions"

Treatment and physostig.mirl o 
?].}?slowrv 

i i 
:#l 

and Mitchel

o,,o,ioo or recoverv 
:T;:;X,[,T,?,11,1r,",,,. Do not

iir" u,r"Pi'e unless definite

It otin.rgi, sYmptonls are Prese nt'

RecoverY in 4'24 hours'

(c) The Active Prittciples o! n^*u^:^:,':"":':, 
cliscovered by Schmie debers. ar'd

"o. 
ruru'r*pathetic 

stimulant *"'i:1"; "; ;;;;;;;;';concca!e cl ror alrnost

Koppe in 1869 f i^ 'a''nonita 
tttuscurit' but this discorery <
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a century the true nature of the centrally active principles of Amcnita muscoria

( rugster 1967, Wilkinson 1961 ). Muscarine is present in only very low

concentrations, less than 0.0002 percent of the fresh mushroom and its weak

activity on oral administration clearly ruled out its candidacy as hallucinogenic

princiile. Other substances such as atrophine and hyoscyamine ha..e also been

detected in very small amounts that exclude then.r as possible causes of

Ita',llucinogenic effects. The mushroom also contains very small cluantities of

unidentified indole derivaties, but it is clear that the centrally active components

are the isoxazole derivaties, muscimol, ibotenic acid and muscazone. Ibotenic

acid, which is the zwiterion of <-amino'*-(3-hydroxy-5-isoxazolyl) acetic acid,

is present to the extent of 0 03-0 I percent of fresh Amanita uuscorio and it can

be regarded as the precursor of muscintol by decarboxylation, and muscazone by

photochemical rearrangements'

Muscimol may be the haliticinogenic principle of the fly-agaric and in recent \ears

pharmacological investigaticns ol mushroonr have focused on this very polar

and extremely water soluble enolbetaine. Both ibotenic acid and muscimole are

found in lruman urine within I h after ingestion of Amahita' Thus the early

experimentation by man led to the highly efficacious use of this ancient

hallucinogen. In animals. muscimol is about 5 l0 tirnes more polent than either

ofaminoacidsinproducinghyperthermia,catalepsy.sedationandmycolonic

"rurnp, 
( waser 1967, Theobald et a\,1968 ; Scotti de Carolis, 1969 )' Indeed

theoriginalbioassayforthecentrallyactiveprinciplesofAmanitamuscaria
were based upon the narcosis-potentiating effects of the extracts' Experinents

in man have confirn.red these results and duplicate the ethnopharnracological

reportsofWasson.FligherdosesofmuscimolproduceSevereintoxication
inmanwithpainfulmusculartlvitching,considerableagitationandvivid
hallucinations. Similar doses of ibotenic acid or muscazcne were virlually

withouthallucinogenicactivitybutshovredonlvScIxeunpleasantcffecls
on the peripheral circulalion. Muscinlol can be detecled in the urine of human

subjects, again providing confirmalion of Wasson's studies in Siberia' However

there is no experimental report yct ol1 tlte comparatire studl' of r'nimal and human

metabolismoftheconrpcund.Furtlrerrnoreitisyettobeascertainedasto
wltether muscinmol reaches the brain'

(d) Chemical constituents of A' muscario

Various pharmacologically active Substances from A. muscaria har,e been only

partially determined ( Eugster 1969 ) ancl additional constitueots ccntinue to be

iound ( Chilton and Oit 1976; Catalforuo and Etrgsler 1969 ). The psychoacti'e

agents present in ,4. muscaria include the isoxazole anlino acid ibotenic acid,

its decarboxyiation prod uct muscimol and its ultraviolet irrad iation derivatir e
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muscazone. The chemistry of these compounds was elucidated indepcndentlr

and siniultaneously by Bowden et al. (1965). Takemoto et al. (1964) and Muller and

Eugster (1965). All thse substances have been examined singly as pure subslances

in both animals and man (Johnson et al . 1968; Koenig-Bersin el al . 1970;

Theoblad et. al. 1968 ; Waser 1961 ). These isoxazoles are not distributed

uniformly in the mushroom but in A. muscaria lhey occur in highest concentrai jr-n

in the yellow tissue irnmediately below the skin ( Catalfomo and Eugster 1970 )

Although the dry mushroom is ps1'choactiYe, the content of ibotenic acid

graduallv diminishes with tinre (Benedict et al .1966 ). Both ibotenic acid and

muscimol may be detecteel iq huqan urine within I h of ingestion of A. muscaria

( Lampe 1978 ). Muscimol is though most likely responsible for the cenlral

excitement in actual intoxications on the basis of its concentrat ion and pole rc\ .

Intoxicants with A. muscario have more recently become far more common as

the result ol deliberate attempt by inclividuals to employ it for inducing

hallucinatioms. This is possibly due to the etlrnomycological studie s of \\'asson
(1968) ,,vho relers to this species as the 'I)ivine Mushroom of Immorl al ity"
Special recipes are even now appearing for wavs to prepare a broth from this

mushroom so that one can retain its psychoactii,e properties but elirninate the

gastroentric irritants also present ( Lampe I978 ). The irrilant snbstances har e

not been identified. A. muscarin contains trace quantity of parasl'mpathelic

stimulant muscarine. Since muscarine is present in I ery lorv cotlcentrotioll so

the muscarinic effects are rarely seen during into;tications. Furihermcre. s:incc

muscarine does not enter the brain in clinically significant amounls. it cannot be

responsible lor either the psychoactive or central neurolo,eical aclion of

A. muscaria,

Wasson ( 1968, 1970 ) describes the effects of soma as lollows:

(a) The effect appear within l5-20 rninules and last lor several hours.

(b) The soporific action induces a 2 hours sleep from which the subject cannot

be roused but in which he is still aware of sounds-hallucinations and colcured

visions appear in this halfsleep. which are apparently susceptible to self-

manipulation.

(c) Upon waking, a feeling of'elation often lasts for 3-4 hours and the subject

is capable of both performing and enjoying feats of extraordinary physical

effort.

There is no mention in Wassorr's description of any undesirable effects.

Schultes and Hoffman (1980) describe the effects somewhat differently and report
that the response may vaty greatly from person to person. Their description

is as follows :



"Ingestion of from one to f"'.t-":11.::::^t:-tl*,"t",#,::T-t1:ltJ;.'lil:;J;
;"',:t.::Hil"Ji"l,i'i;;ins I5 minutes 'o,1:.0"T:n'i"::t:'i::"*:":,X;':l''?
Hffi;l ;?.T;fl 1'"i ",,,i,,.' ;i. :y, 1T! " . I i- j."^,- 

^0.: 
" :j.,,I,*'i; "lH#f .m ":i:;;. 

; 
";; 

l;, il "':, 1,'-'- .l: :: "' * :" ::','- ; i : 
" 
: *:: :'i.,#:::

;ll}""::";"ir"::i:ffi 
"ili::*:if 

,,",,t,Ji:T,Iil'ililil:",1,.]'i:?::
ffi"1'JJ*;#;;::;or.- o""urionary viorence and mad rusbing about takes

,i""" ,r,t, exhaustion leads to a deep sleep"

Or Amanita muscaria

Mc Donald (19?8) reported the following effects

oI dried Powder of A' rttuscaria'

ial a InaErEtr

10s

after self adminstration of l2 g

the first 3 hour,

thought combined with a sense of

{c) a slight transient euphoria around the fourth hour that alternated with and

\-/ 
finatiy overwhelmed by a general sense of fatigue'

McDonald(197s)alsoreporre<lthattheabovementionedexpericnceofself.
administrationofzl'n'u"o"owasnotatallinspiringandinitialnauseawasso
great that ire neither had a desire to repeat it nor could he associate his experiences

witlrthegloriesor.,omo.Lateronhestudiedtheeffectsofself-adnrinistration
of tlifferent doses of tl muscariu by six volunteers. All 'olunteers 

reported

llausea,iiredness,lnt"u'"Osalivation'Ceterioraticnintheirgrammaticalsense'
auditory distortions 

-but 
none reported the desire to repeat the experience'

McDonald (1978) n"'""tt'"po'i"0. that the results on so few subjects caonot

be definitive ; however given the prirnary results that rhey 
'obtained 

it would

probably u" ,n'tt'i"tl'ti- *t*o' io gorn!' more dat'a withcut changing the roule

ofadministrationtobelessoffensir'eorprovidiogsorneevidencelhatspecimens
from different regions might be less nortous'

Despite some tentative proposals' the fact is that the major ingredients of

A. muscariais not fully known' For a long time it was beliered to be muscarine'

but we know now,nui,n. amount of muscirine in A' Muscaria is very low ( 2 to

3mgkgoffreshmushroom)toaccountforitseffect(Eugster1967).Belladona
alkaloids l u,ropinl, '""0''*.U'" ) .and 

Bufoltenine were also suggested' but

rhese are present in small quantities if at all i Eugster 1967 )" According to

Aaronsom aud osmond (1g70) rhe three principle ingredicnls of ,{ ntuscoria ate

muscarine, u,ropinl'Jnd bufot.nin". sln.. utropine and muscarine are rather

antagonistic i' "ft'1, 
Au'on'on and Osmond (1970) spectrlate that their relative

proportions ""Iigh;';;;;'mine 
the effect but as they are present in very low

.luantities.thisspeculationishighlyuntenable.

Amoreusefullineolinvestigationis.initiatedbyEugstertlg6?)andolhersirrto
thesubstl.rncesitrotenicacid,nruscimoleandnlUscazcne.Thepharmacological
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andpsychologicaleffectoIibotenicacidandmuscimolewasstudiedbyTheobald
et at (tg6g) and \rv;;"; 0967). Muscimole is formed by decarboxrlation and

Iossofwaterlronribotenicacid,whichaccordingtoEugster|1967\istheprinlarl.
active ingredient. The relativie quantities of these substances maY \ arv $'ilh

the type of n.raterial ingested-whether fresh' dried or rehydrated Er-igster

demonstrated that o"to'oo" can be produced by UV-irradiation of ibote n.c

acid-and that ibotenic acid acts as a precursor for mtlscazone. He belier es that

the relative toxicity ol various specimens of A. muscat,ia resulls from fluctuaticr,s

intheibotenicacid.mtrscazoneratio.Ctrrrentresearchersenphasizerhe
importanceofiuotenicacidandmuscimole.Waser(1961)self.administeredlhe:e
agentsandhisreportshardlymatchthedescriprionofsomaintoxication.He
did not have obvious l-rallucinations or report macropsia or micropsia' u hich are

sooltcnreportedbyr,atil,eusers,andin\ze<]icdescriptions'Onecanconc,]ude
thatneitheribotenicacidnornruscimoleontheirowncnaccountfortheeflecls
of t,e classical sonra. we are not awarc of any self administratiotl repolls on

nl tts c azo n e.

Muscimole has been the subject of abundant literature directlv related to its

interaction wirh brain merl.rbranes. Sttrdies on the effects oi the isoxazole cn

thefiringofcentralneltronshavebeendoneonthebasisolstrucluralanalogl
betrveenmusctmolandGABA(7-aminobutl',ricacid].Bothmr.rscin.c]elnd
GABAarepowerfulinhibitorsolspinalinterneuronsandRensharr.cc]lsincats
r,vhileibotenicacidisamorepowerfulexcitantthanL.glutamjcacidiJohnstcn
et al 1968\. It is nct possible at present to decide rvhether nluscimole prodLrces

itshallLrcinogeniceffectsbystimulationofinhibitorvGAEAreceptorsol..irl
a serottlninergic mechanism'

InthisContext"itmtrstberememberedthattlreFlyrnushroomhasbeenrvidelyand
isstillytrsedincertainregionsasafly.killingagent.Inanexperin.entccnducted
by Singer (1970) at L'eninfracl' tl-re flies *tt" ut first immobilized and e\entuall)'

killed ( at least *";;;;;tm') rhen feeding on an infusion of one carpophore

in milk. These observations were' in o to" sophislicated setting \\ ere corrfirmed

byFrenchscieutists(Bazante1965'antlLocquin.Linarcllg6S).Soitisnorv
obviousthattliefly.killingpropertiesofl.mLtscat.icarenotamlthashadbeen
assumed by Wasson antl Wasson (1957)'

CONCLUSIO)i

Thehallucinogenicmushrcombelongtoaleryspecialcategory"t.r:r"l"ll:'-i:
fungi.lnord;rtou'oiamisunderstancling'itmustbenotedthatahallucincgenic
rnushroom *u, u,-'ti, ,on.l. time be a poisonous mushroom eitirer because an

i:verdosemaycauseseriottssicknessorbecausesuchsicknessorevendealhmal'
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be caused by the presence of additional poisonous substances present in the fungus

tissue together with hallucinogenic alkaloids ( or other psychotropic substanccs ).
Even il we disregard the possiblity of overdose or misidcntification of A. muscaria,

any experiment on self-administration by insufficiently trained persons with

hallucinogenic mushrooms collected from the field should be discouraged.

Furthermore, the unauthorised use of hallucinogeaic muslroom is prohibited

by law in certain countries like USA, Mexico and Australia. The scientific progress,

although punctuated by some brilliant biochemical work, has no doubt been

discontinuous and still not fully satisfactory. Fulure work should take into

accouot that the fly-agaric group of mushroorn is taxonomically complex, and

concentrationsof chemical sLlbslances may be varjable in different populations.

races and stages of the growth of mushroom'
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