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ABSTRACT

A chemical investigation of the roots of Mimosa
ophthalmocentra, carried out in our laboratory, with
the aim of monitoring the possible hallucinogenic
activity, led 1o isolation and identification of three
alkylamines (NN-dimethyliryptamine, N-methyltrypt-
amine and hordenine). The results explain the tradi-
tional use of this plant by several tribes in northeasi
Brazil to prepare a potent hallucinogenic drink in mys-
tic-religious ceremonies.

INTRODUCTION

The roots of Mimosa ophthalmocentra Mart. ex Benth.
{Mimosaceae) are utilized in the hinterland of northeast
of Brazil to prepare the “Wine of Jurema”, a beverage
used in mystic-religious ceremonies by several tribes,
and as a traditional medicine for the treatment of
wounds and for the prevention of inflammation (Lima,
1946; Agra, 1977). Along with certain other Mimosa
species, it bears the common name Jurema (M. hostilis,
M. nigra, M. jurema), indicating that it is a “sensitive
plant”. The occurrence of tryptamine derivatives in
these and other species has previously been reported
(Lima, 1946; Gupta & Arias, 1979; Meckes-Laxoya &
Lozoya, 1990; Moraes et al., 1990). Some years ago
N, N-dimethyliryptamine (DMT) attracted the attention
of several research workers by its hallucinogenic
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activity in man (Moussatché et al., 1970; Sai-Halész,
1962; Rosenberg et al., 1963).

The purpose of this paper is to report the isolation
and identification of hallucinogenic constituents from
the roots of Mimosa ophthalmocentra. No previous
phytochemical investigations of this plant have been
reported.

MATERIALS AND METHODS

Plant Material

Roots of Mimosa ophthalmocentra Mart. ex Benth.
were collected in January 1996 at the Farm Pedro da
Costa, 16 km from the city of Campina Grande, PB,
Brazil and identified by M.E. Agra from the botany
department of the Laboratorio de Tecnologia Farma-
ceutica. A voucher specimen (Agra 1131) is deposited
in'the Herbarium of the Universidade Federal da
Parafba.

Extraction Method

Dried ground roots (1000 g) were extracted with 80%
ethanol at room temperature for 7 days. This extract
(240 g), after being concentrated in vacuo, was dis-
solved in 3% hydrochloric acid, filtered and extracted
several times with chloroform. The defatted aqueous
acidic fraction was alkalinized with ammonium
hydroxide to pH 9 and extracted again with chloro-
form. The CHCI, extract was washed with water, dried
(Na,SO,) and the solvent evaporated to afford the total
tertiary alkaloids (TTA, 30 g). This was chro-
matographed over a column of ncutral alumina, using
a gradient of hexane/chloroform/methanol. The frac-
tions which showed hallucinogenic activity were puri-
ficd by preparative TLC and threc compounds were
isolated.
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Identification of Alkaloids

Spectroscopic analysis of the alkaloids (uv, ir, eims, |H
and 13C NMR) provided results in close agreement
with published values for N,N-dimethyltryptamine
(Moraes et al., 1990; Poupat et al., 1976), N-methyl-
tryptamine (Moraes et al., 1990; Poupat et al., 1976)
and hordenine (Srinivasan & Lichter, 1976; Kruger et
al., 1977). Co-chromatography of these samples with
standards gave the same spots for all three compounds.
All reference standards were obtained from Sigma
Chemical Company.

Experiments for Evaluation of Hallucinogenic
Activity through Serotonergic Syndrome

The pharmacological study consisted of an evaluation
of the effects of extracts, TTA, fractions and com-
pounds from Mimosa ophthalmocentra on the central
nervous system of rats. In the SHT syndrome, behay-
ioral patterns such as resting tremor, hypertonus,
reciprocal forepaw treading, hindlimb abduction,
Straub tail, lateral head weaving, head shaking, hyper-
reactivity, hyperactivity and salivation were observed.
If three of the above symptoms were present, the syn-
drome was considered as present. Groups of ten rats

* were dosed intraperitoneally (i.p.) with different doses

of extracts, TTA, fractions or compounds. Following
administration of the drugs, the animals were put into
separate cages and observed for 120 min; their behav-
ior was recorded (Batista & Almeida, 1997).

RESULTS AND DISCUSSION

Tryptamine and its derivatives with central effects com-
monly occur in Mimosa species. For this reason, chem-
ical studies for the isolation of such alkaloids were
guided by pharmacological monitoring of the hallu-
cinogenic activity of the extract and fractions.
Hallucinogenic activity was considered present on
the basis of the behavioural syndrome resulting in sero-
tonergic central stimulation or the “Serotonergic Syn-
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drome”. This includes the following types of behav-
ioral patterns: resting tremor, hypertonus, head shak-
ing, hyperactivity, Straub tail, lateral head weaving,
reciprocal forepaw treading and hindlimb abduction.
The appearance of three of these symptoms was suffi-
cient for the syndrome to be attributed.

- The mechanism of action of the bioassay active
response was suggested by pre-treatment of the group
of experimental animals (rats) by antagonist serotoner-
gic drugs. The use of only ketanserin, a SHT, antago-
nist, was sufficient to produce a complete block of the
characteristic effects of the serotonergic syndrome. As
aresult, it is suggested that extracts, TTA., fractions and
active compounds act at the SHT, receptor similar to
other hallucinogenic drugs (Jacobs, 1976; Carline &
Santos, 1981/1982).

Initially, the hallucinogenic effect was observed
when the crude ethanolic extract was tested in rats. This
extract was subjected to acid/base partitioning and the
total tertiary alkaloids (TTA) were found to have the
highest pharmacological activity. The TTA were sub-
jected to column chromatography on alumina using
elucnts of increasing polarity. A total of 150 frs. of ca.
75 ml each was collected and combined on basis of tic
and TH-NMR spectral data: CgH,5:CHC,8:2 (Fr. 1-11,
12-18, 19-54, 55-64), CHCl; (Fr. 65-84),
CHCl,:MeOH 99:1 (Fr. 85-104), CHCl,:MeOH 95:5
(Fr. 105-114), CHCl;:MeOH 90:10 (Fr. 115-120,
121-132) and MeOH (Fr. 133-150). Evaporation of
each fraction left a residue which was tested. The most
hallucinogenic fractions (Fr. 19-54), and those with
moderate activity (Fr. 115-120), were subjected to
preparative tlc. Fractions 19-54 gave only NN-
dimethyltryptamine (DMT, 1600 mg; 1.6% of the plant
material) and fractions 115~120 gave two compounds
which were identified as N-methyltryptamine (NMT,
12 mg; 0.0012% of the plant material) and hordenine
(HORD, 65 mg; 0.0065% of the plant material). All
three compounds were evaluated, but only the
indolalkylamine bases showed hallucinogenic activity,
as illustrated in Scheme 1. Hordenine was inactive.
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Scheme 1. Practionation procedure for the extracts obtained from Mimosa ophthalmocentra with hallucinogenic activity (+) or negative
activity (—).
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The hallucinogenic effect in man of N,N-dimethyt-
tryptamine is well known. In general, it produces anx-
iety, colored hatlucinations, distortion in perception,
loss of space and time reality, and some delusional
experience (Moussatché, 1970; Sai-Haldsz, 1962;
Rosenberg et al., 1963). These effects appear within
15-30 min and subside within 1-2 h. The results
described within explain the traditional use of this plant
by several tribes in northeast Brazil to prepare a potent
hallucinogenic drink in mystic-religious ceremonies.
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