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Abstract — Psilocybe wrightii (Strophariaceae, Agaricales), a subtropical and
hallucinogenic species known only from southern Brazil and northern Argentina,
is confirmed to contain psilocybin and psilocin. Detailed description of southern
Brazilian specimens, chemical analysis using gas chromatography of the basidiomes,
and discussion of its taxonomy are presented.
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Introduction

Species of Psilocybe (Fr.) P. Kumm. are the most important hallucinogenic
mushrooms in the world (Guzman 1983, Stamets 1996), comprising about 150
neurotropic species, among 227 taxa worldwide (Guzman 2005). Most of the
so-called hallucinogenic species are included in Psilocybe sections Aztecorum
Guzman, Brunneocystidiatae Guzman, Cordisporae Guzmdn, Cubensis
Guzman, Mexicanae Guzman, Semilanceatae Guzman, Stuntzii Guzman, and
Zapotecorum Guzman, following infrageneric classification of Guzman (1983,
1995). However, many of these species have not been chemically studied,
although they are considered to be neurotropic due to the bluing feature of
the basidiomes when injured or touched (Guzman 1983). The bluing color is
the oxidative reaction of the main toxins involved —psilocybin and psilocin
(Benedict & Tyler 1967). Molecular systematics research supports separation
of psilocybinic taxa of Psilocybe (clade ‘/psychedelia’ of Moncalvo et al. 2002)
from the non-bluing species (Matheny et al. 2006). Redhead et al. (2007)
propose conserving the genus Psilocybe with P. semilanceata (a hallucinogenic
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species) as conserved type; the name Deconica (W.G. Sm.) P. Karst. would then
be available for the non-hallucinogenic clade.

Guzman (1978) was the first to study the Brazilian Psilocybe mycobiota.
Present knowledge is summarized by Guzman & Cortez (2004), who cite 29
species, including 21 neurotropic taxa. In the same paper, the authors report
P. wrightii, a species known until then only from the holotype, collected in
1971 in the region of Tucumdn, Argentina (Guzman 1978). This mushroom
was found to be common near small rivers and very humid places in southern
Brazil, where medium-sized basidiomes exhibited the features typical of the
bluing species (Silva et al. 2006). This investigation was proposed to provide
further taxonomic and chemical data on this species, especially regarding the
presence of hallucinogenic compounds.

Materials and methods

SAMPLES - Specimens were collected in the municipality of Santa Maria, central
Rio Grande do Sul State, in southern Brazil. The specimens were photographed in
situ, collected, and then analyzed macro- and micromorphologically following
previously described methods (Guzman 1983). Color codes follow Kornerup &
Wanscher (1978). A minimum of 25 microstructures (basidia, basidiospores,
cystidia and hyphae) were observed, which were drawn with the aid of a light
tube at magnification of 1000x. The studied collections are preserved at the
herbarium ICN (Instituto de Biociéncias, Universidade Federal do Rio Grande
do Sul).

CHEMICAL ANALySIS — The hallucinogenic compounds (e.g., psilocybin and
psilocin) were extracted through decoction using previously dried mushrooms
(100 mg) and methanol (10 mL), 70°C for 30 minutes so that the resulting
extract could be analysed without preconcentration. Psilocybin and psilocin
detection methods include thin layer chromatography employing silica gel GF,,
and methanol : NH,OH (10:0.25) as mobile phase and platinized potassium
iodine as the chromogenic reagent. These samples were analyzed by gas-
chromatography-mass spectrometry (GC/MS) on a chromatograph (Shimadzu
GC-17A) equipped with a fused silica capillary column 30 m x 0.25 mm x
0.25 um, coated with DB-5 and a quadrupole MS system (QP 5000) operating
at 70 eV. Injector temperature was set at 250 °C. The oven temperature was
programmed from 180°C to 320°C at 20°C/min and helium was employed as
carrier gas (1 mL/min). Percentage compositions were obtained from electronic
integration measurements without taking into account relative response factors.
Prior to GC analyses, the methanolic extracts were submitted to derivatization
with BSTFA (N-O-bis-trimethylsilyl-trifluoracetamide) following methods
adapted from Keller et al. (1999).
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F1G. 1. Fresh basidiomes of Psilocybe wrightii.
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Results and discussion

Psilocybe wrightii Guzmdan, Mycotaxon 7: 251, 1978. F1G. 1-6

P1LEUS 28-49 mm diam., convex to applanate, umbonate, golden brown (5D8)
to yellowish brown (5C7) or light orange (5A4) toward the margin, which can
present greenish tones; surface smooth, dryto moist, and strongly hygrophanous;
margin smooth to striate when dried or striatulate and translucent when moist,
appendiculate; context whitish, becoming blue after a few minutes (not readily
staining); odor strongly farinaceous. LAMELLAE adnexed, greyish yellow (4C6)
when young, violet brown (11F8) when mature, with conspicuously whitish
margin, close. STIPE 52-74 x 3-6 mm, central, cylindrical to subclavate, light
orange (5A5) to reddish brown (8D6), base white, greenish tones seen in
older basidiomes or within a few minutes after injured; surface smooth in the
apex becoming squamulose toward the bottom, hollow. VEIL not forming an
annulus on stipe but producing marginal membranous remnants on pileus,
first yellowish then bluish to greenish in older specimens. SPORE PRINT dark
purple (14F5).

BASIDIOSPORES 7.5-9 % 5.5-6.5 X 5-6 pum, subrhomboid in face view, ovoid to
subellipsoid in side view, yellowish brown in KOH, smooth and thickened walls
(<1 um thickness), with a small but truncate germ pore. BAsIDIA 17-23.5 x
6-8.5 um, ventricose to subclavate, with central constriction, tetrasporic, hyaline.
PLEUROCYSTIDIA 12.5-20.5 x 6-9 pm, fusoid to ventricose, apex mucronate
or subcapitate, hyaline, but with the apex slightly pigmented and sometimes
chrysocystidioid due to the presence of small and yellow contents, walls thin.
CHEILOCYSTIDIA (13.5-)19-23.5(-28) x 3.5-7.5 um, lageniform to ventricose,
apex sometimes forked, hyaline, with pigmented apex, very numerous making
the gill edge completely sterile. CauLoCYSTIDIA 20-29.5 X 5-7 pum, mainly
clavate, sometimes forked, apex obtuse, occasionally mucronate, hyaline, in
small clusters on stipe apex. PILEIPELLIS an ixocutis formed by filamentous,
little gelatinized, 2-4 um diam. hyphae, hyaline and with smooth and thin walls.
ConNTEXT subcellular, formed by subglobose, 8.5-31 um diam. elements, with
yellow and slightly thickened walls. LAMELLA TRAMA subregular, composed
by hyaline to pale yellow hyphae, 5-15 um diam., with smooth and thin walls.
STIPITIPELLIS composed by hyaline hyphae, 6-11 pm diam., smooth and thin-
walled. CLAMP CONNECTIONS present in most septa.

SPECIMEN EXAMINED: BRAZIL. Rio Grande do Sul: Santa Maria, Trés Barras, 14 Mar
2008, V.G. Cortez 064/08 (ICN).

TaxoNoMIC DiscussioN — Psilocybe wrightii was described from Argentina
(Guzman 1978) and later reported from southern Brazil (Guzmén & Cortez
2004), where it has been recently encountered in several localities (Silva et al.
2006, 2008). The basidiomes grow solitary or gregarious in riparian forests or
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F1G. 2-6. Psilocybe wrightii.
2. Basidiospores. 3. Basidia. 4. Pleurocystidia. 5. Cheilocystidia. 6. Caulocystidia.
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near small rivers in the autumn (April to June). Based on basidiospore size
and shape, presence of pleurocystidia, and the bluing feature of the basidiomes,
Guzmadn (1983) placed the species in Psilocybe Sect. Cordisporae, which is
widely represented in the Neotropical area.

Psilocybe heliconiae Guzman et al., described from Colombia, shares similar
size and shape of the basidiospores, pleurocystidia and cheilocystidia as well as
similarities in the basidiome appearance (Guzman et al. 1994). This similarity
was emphasized in Guzman et al. (1994) and Guzman & Cortez (2004), but
only with evaluation of additional collections to establish the variation from
young to mature basidiomes can the taxonomic relationships between these
species be clarified.

CHEMICAL ANALYSIS — After extraction, on sorting analysis, all the samples
showed an intense characteristic reaction with the chromogenic agent in
thin layer chromatography, presenting Rf values of 0.39 for psilocin and
0.5 for psilocybin. Psilocybin and psilocin were also detected through gas
chromatography. Derivatization increased the sensitivity of the detector
(Langas 1993). This reaction was performed with BSTFA, producing bis-
trimethyl-silyl-psilocybin and bis-trimethyl-silyl-psilocin, which showed a
retention time of 10.683 min and 10.592 min, respectively. The identity of these
derivatives was confirmed by the presence of the characteristic fragments m/z
58, 189 and 261 for bis-trimethyl-silyl-psilocybin and 58, 290 and 348 for bis-
trimethyl-silyl-psilocin. Differences in the psilocin and psilocybin contents in
hallucinogenic mushrooms depends on factors such as developmental stage,
weather conditions, and the availability of soluble nitrogen and phosphorous
in the soil (Tsujikawa et al. 2003).

These results confirm the presence of psilocin and psilocybin for the species
and, consequently, the hallucinogenic potential of Psilocybe wrightii.
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