CHAPTER Il

LITERATURE REVIEWS

21 Magic mushrooms

Megic mushrooms is the naie most commonly given to mushrooms that grow
naturally and have hallucinogenic (sometimes called psychecelic) properties (Bogusz
et al., 1998, Seivewright andl Lagundoye, 2000). The mushrooms were originally used
& godlly traditional meglicine for centuries in the religious ceremony by the shamans
in Central and South Anerica (Kaeta, et al, 2003, Stamets, 19%). Magic
mushrooms are saprophytes. They can grow throughout most of the world. Panacolus
cyanescens Was found in Hawali, Mexico, Philippines, Eastem Australia, Thailand
(Allen, 1992, Stamets, 19%). Psilocybe cubensis wes found in Mexico, Quig,
America, Australia, India, Thailand, Vietnam Japen (Tsujikana et al-, 2003, Allen,
1992, Stamets, 19%).

Hallucinogenic fungi can be found in many hatitats such as grasslands, cung
denosits, woodlanas and bumed fands. IMost of them are smll, ull-colored fungi and
never afrat much notice. These mushrooms belong to the genus Panagolus,
Psilocybe, Conocybe, Gymnopilus, Inocybe and Pluteus. The mushrooms mainly
belong to the genus Panagolus and Psilocybe (Stamets, 19%). Many Psilocybe and
Panaceolus species will tum bluish green when they were bruised. This happens either
& a normal response to growing conditions, or while they are handled as they are
picked. The bluing reaction IS of great interest to chemists and pharmecologists.
Apparertly, the blue pigmentation is a result of a phenomenon paralleling the
ckgracation of unstable psilocin (cephosphorylated psilocybin) to presently unknown
compounds by enzymes within the mushroom cells. This mears Is that when a
Psilocybe or Panagolus bruises bluish, the color reaction s a co-indlicator thet psilocin
15 0r Was presert (Stamets, 1996, Levine, 1967)

Hallucinogenic mushroons in Thailand often appear on the decomposed
manure of comesticated water buffalo. The Thai people refer to mushrooms as Hed
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and formally call their buffalo quai. Thus, the native Thel phese for ‘megic
mushrooms’ Hed Keequai can e trarslatedl as mushroomwhich appears after buffalo
cefecates. Hallucinogenic fungi in Thailand are in genus Psilocybe and Panagolus
Including Psilocybe cubensis, Psilocybe subcubensis, Panacolus (Copelandia)
cyanescens, Panagolus antillarum (Allen, 1992) and Psilocybe samuiensis GLEEN,
Bandala and Allen (Allen, 1991, Guzrman et al. 1993, Gartz et al, 1994). Most of
these mushroons were found in the south of Thailand. Some of magic mushrooms are
shown in Agure 2.1

Psilocybe samuiensis Was & new species of hallucinogenic fung. It wes first
collectedl (from manured sancy-clay soil, in rice pacdies at Koh Samui, Thailand) in
191

Figure 21 Example of hallucinogenic mushroons in Thailand (Allen, 1992),
(A) Psilocyhe subcubensis Qrew in rafure
(B) Psilocybe samuiensis Qrew in nefure
(C) Dry specimens of (1 )Copelandia cyanescens, and (2)
Psilocybe cubensis

The psychedklic effect of some species of genus Psilocybe Were first described
[y Wesson in 1957 (Wasson, cited in Beug, 1981, Wasson and Wsson, citedl in Beug,
1981). Hofman et al. (Hofimann et al,, cited in Beug, 1958) isolatedl two inportant
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hallucinogenic compounds of the tryptamine type, psilocybin (4-phosphoryloxy-A( V-
dimethyitryptaming), and  psilocin - (4-hydroxy-Af¥Adimethyitryptaming)  from
Psilocybe mexicana (Beug and Bigwood, 1981, Keller et ah, 1999, “Alert Hofmann”,
1996-2000) andl psilocybin wes the medn psyenotropic compound

Psilocin and psilocybin are the main psychoactive principle of Psilocybe
Mmushrooms such as Psilocybe semilanceata (‘fiberty cap’). Psilocin and psilocybin
Interacts mainly with serotonin receptors such as 5-HTia, 5-HT2Aand s-HT2Creceptor
Subtypes. Seratonin receptors (also called 5-Hydroxy tryptamine receptors or 5-HT
receptors) a monoamine neurotransmitter, found in- cardiovascular tissue, in
encothelial cells, in blood cells, and in the certral nervous system (CNS), play an
important role in perception and affect regulation and attention (McCall and
Aghejanian, 1980, Hesler et ah 2004, Nichols, 2004, Sard et ah, 2005). The
hallucinogenic molecules fit into the same receptors as the neurtransmitter, and over-
stimulate them, leading to fail signals being created (Cpharck, 2003). Serotonin
recepor site is shown in Hgure 2.2 and structure of serotonin is shown in Fgure 23
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Figure 2.2 Serotonin receptor site (Opharck, 2003)
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Figure 23 Cremical structures of serotonin and lysergic acid diethylamice (LSD)

Pllocybin and related substances are potent hallucinogens proclcing
phamecological effects similar to those of lysergic acid diethylamice (LSD). After
Ingesting hallucinogenic mushroans, synptoms ooour within 2060 minutes with
cepersonalization, hallucinations (Sometimes extremely bizarre), derealization and
euphoria, and symptorrs such 8 Vertigo, aniety, agitation, headache, nalseq
tachycardia, mydriasis, flushing, fever and seizures (rare). Fever and seizures have
been seen in chilren. Symptons are usually maximal within 2 hours and disappear
within 4-6 hours, though “flashiack” may recurr for weeks or months (Persson, 2003).

2.2 Chemical analysis of mushrooms in genus e siiocybe

In 198 Leung and Pual studied chemical corstituents from Psilocybe
bagocystis grown in submerged cultures. They found psilocin, psilocybin and two
new 4-phosphoryloxytryptamine cerivatives, baeocystin (3-[2-(methylaminolethyl]-
l/l-inclol-4-ol cihydrogen  phosphate ester) and norbeeocystin: (3-aminoethyl-l/-
Inclol-4-ol clihydrogen phosphate ester) (Leung and Puai, 1963).

In 1981 Koike and coworkers found psilocybin, ergosterol, ergosterol peroxide
and a,a-trehalose from dried fruiting bodies of Psilocybe argentipes, a new specie
found in Japan, 1979 (Koike et ah, 1981).
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In 1981 Beuy and Bigwood studied quantitative analysis of psilocybin and
pilocin from freeze-dried Psilocybe bagocystis Singer and Smith by high-
performance liquid chrometography (HPLC). They found thet: both psilocybin ang
psilocin levels were highly variable: psilocybin levels ranged from 15 nglg (cry

Wieight) up to 85 nylg (average 29 £ 15 my(). and typically 2.0 £ 02 myg
Psilocin levels ranged from zero to 5.9 myly (average 19 + 15 mglg) (Beug and

Biguood, 1981).

In 1982 Beug and Bigwood stuciied the analysis of eight species in genus
Psilocybe fromthe Pacific Northwest, .SA Among of these mushroons, Psilocybe
semilanceata (Fr.) Quel,, the “liberty cap”, a species that blues inoonsistently is most
often sought. It is & consistent procticer of psilocybin with levels ranging from 6.5 to
128 myly, typically inexcess of 10 mg/g, making it one of the most potent species as
well as one of the most content in amount. ft wes not found to contain psilocin.
Psilocybe cyanescens \Wekefield, a markecly biuing species, is usually even more
potert than Psilocybe semilanceata. Psilocybin levels were found to range from 4.9
myg up to 168 my/y dry weight with total psilocin plus psilocybin levels reaching
196 myly cry weight, nearty 2%0f the oy weight. Psilocybe stuntzii Guzan and
Ott, sometimes contains neither psilocybin nor psilocin. They found meximum of
psilocybin and psilocin were 36 mylg and 06 mgg, respectively. Psilocybe
bagocystis Singer and Smith generally contains: relatively low levels of both
psilocybin (up to 28 myg) and of psilocin (Up to 14 myyg), but one collection wes
found containing 85 my/g psilocybin and 5.9 myly psilocin. Psilocybe pelliculosa
Was also quite variable in psilocybin, with levels ranging from 12 my/g to 7.1 my/g
oy weight. ftwas not found to contain psilocin. Psilocybe inquilina (. ex F.) Bres,
a non-oluing native species that grows on grass stes, was found to contain neither
psilocybin nor psilocin. Both were also atsent in Psilocybe montana (Pers. ex )
Kummer, a non-bluing species found on oung in the spring through fall (Beug and
Bigwood, 1982).

In 1994 Marcano and coworkers analyzed an amount of psilocin and
psilocybin from Psilocybe pseudobullacea (Petch) Pegler, Psilocybe montana and
Psilocybe subcubensis by thin-layer chromatographic and spectroscopic (UV)
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methocs. Both hallucinogens were found in Psilocybe pseudobullacea and Psilocybe
subcubensis, While Psilocybe montana Was found to be exempt of these compounds.
This research revealed the first occurrence of 4-hydroxyoenated indole alkaloids in
Psilocybe pseudobullacea (Varcano et al., 194).

In 199 CGartz, Allen and Merlin analyzed the alkaloics content in cultured
frut bodies of Psilocybe samuiensis and neturally occurmng mushroons of this
species. HPLC analyzed of hoth neturally occurming and invitro cultivated frut bodlies
of Psilocybe samuiensis revealed high concentrations of psilocybin and psilocin,
Psilocybin levels varied from 0.23% up to 0.90% cry weight, whilst psilocin levels
varied from 0.06% up to 0.81% cry weight. A small amount of bagocystin were also
cetectedl and varied from 0.01% up to 05% cky weight. The psilocybin content wes
highest n cags. Psilocybin wes also foundl in the cultured non-oluing mycelia of
Psilocybe samuiensis and varied from 0.24% up to 032% dry weight (Gartz, Allen
and Merlin, 19%4).

In 19% Gartz analyzed incole cerivatives in dried fruit boclies of Psilocybe
bohemica from the garcen culture and from the cultivation on rice grain The
Investigation showed the occurrence of psilocybin, small amourt of psilocin and
beeocystin in Psilocybe bohemica from garcen culfure. The concentration of these
Incole cerivatives were similar to the levels foundlin neturally grown fruit bodies or in
mushroons fromethe cultivation onwet rice grain (Gartz, 19%).

In 1999 Keller and coworkers cetermined psilocin and psilocybin content in
cap and stem of Psilocybe subcubensis. Psilocybin and psilocin were found in an
amount of 086% and 0.02% ory weight in the caps, respectively. In the stems they
foun(;I 08% ary weight of psilocybin andl 0.03% dry weight of psilocin (Keller et al.
19%9).

In 2000 Musshoff, Macea and Beike cetermined psilocybin and psilocin in
Psilocybe mushrooms, Psilocybe cubensis, Psilocybe semilanceata and Psilocybe
tampanensis. The alkaloids were ranged zero up to 107/ dry weight of psilocybin
and 0.01% up to 0.23% oy weight of psilocin in Psilocybe cubensis, 0.01% up to
091% dry weight of psilocyin and 0.01% up to 0.90% dry weight of psilocin in
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Psilocybe semilanceata, zero up to 0.19% dry weight of psilocybin and 0.01% up to
0.03% of psilocin in Psilocybe tampanensis (Musshoff, Madea and Beike, 2000).
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