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Using a-propyldopacetamide (H 22/54), a tryptophan hydroxylase inhibitor, and a-methyltyrosine methylester
(H 44/68), a tyrosine hydroxylase inhibitor, the effects of 5-methoxy-N,N-dimethyltryptamine (5-MeO-DMT) on
amine turnover in central 5-HT, NA and DA nerve terminals of the rat were studied using histochemical fluorescence
methods for the demonstration of CA and 5-HT. It was found that 5-MeO-DMT in single or repeated doses of
5 mg/kg decreased the H 22/54-induced disappearance of 5-HT fluorescence in 5-HT nerve terminals and increased
the H44/68 and H 22/54-induced disappearance of NA fluorescence in NA nerve terminals, suggesting that
5-MeO-DMT decreased S-HT turnover and increased NA turnover. In the functional experiments, 5-MeO-DMT
markedly increased the extensor hindlimb reflex of the spinal rat independently of presynaptic 5-HT stores, a reflex
which is highly dependent on 5-HT receptor activity. These results suggest that 5-MeO-DMT can directly stimulate
central 5-HT receptors. It is proposed that the decrease in 5-HT turnover observed is secondary to the 5-HT receptor
stimulation induced by 5-MeO-DMT, which elicits a negative feed-back resulting in a reduction of the activity of the
5-HT neurons. In view of previous studies on d-LSD, dimethyltryptamine and psilocybin (Andén et al., 1968, 1971)
and the present results, a capacity to stimulate 5-HT receptors seems to be a common property of hallucinogens of
the indolealkylamine type.
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1. INTRODUCTION

Gessner and Page (1962) were the first to describe
the potent behavioural effects of 5-methoxydimethyl-
tryptamine (5-MeO-DMT) in animals. The ability of
5-MeO-DMT to produce sham rage and tremor was
demonstrated by Benington et al. (1965) and Ahlborg
et al. (1968). These studies suggest potent actions of
5-MeO-DMT on the central nervous system and in
1964 Holmstedt et al. had shown that 5-MeO-DMT
was the chief component of several psychoactive
South-American snuffs. Further studies by Holm-
stedt’s group (Agurel] et al., 1968, 1969a,b) revealed
this drug to be a common constituent of South
American hallucinogenic drugs and plants. Pharma-

cological studies on this drug have mainly been per-
formed by Gessner (1970).

In previous papers (Andén et al., 1968, 1971), hal-
lucinogenic drugs of the indolealkylamine type such
as d-lysergic acid diethylamide (LSD), psilocybin and
dimethyltryptamine (DMT) were shown to decrease
central 5-HT turnover, and this action appeared to be
initiated by the S-hydroxytryptamine (5-HT) recep-
tor stimulation caused by these hallucinogens. There
seems to be a-certain correlation between 5-HT recep-
tor stimulating activity and hallucinogenic potency.
The present investigation was therefore prir arily
undertaken to see if 5-MeO-DMT also interfered
with 5-hydroxy tryptaminergic mechanisms in a sim-
ilar way.
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2. MATERIALS AND METHODS

Male Sprague—Dawley rats (b.wt. 150--170 g)
were used. The rectal temperature of the rats was
frequently monitored and was found to vary between
36.5 and 37.5°C after injection of 5-MeO-DMT. The
drug was synthesized at the Department of Toxicolo-
gy, Karolinska Institutet and was given i.p. to the rats
in saline as the hydrochloride. The doses refer to the
base.

2.1. Amine turnover

The 5-HT turnover was evaluated with the help of
a tryptophan-hydroxylase inhibitor, a-propyldopacet-
amide (H 22/54; Carisson et al., 1963; 500 mg/kg,
i.p., 3 hr before killing). The rate of decline of the
5-HT stores gives an indication of the 5-HT turnover
(see Andeén et al., 1969); the doses and number of
rats studied are given in table 1. In the majority of
cases several injections of 5-MeO-DMT were given,
since the effects of the drug on the extensor hindlimb
reflex (see below) and on behaviour were short-
lasting.

The studies on catecholamine (CA) turnover were
performed with the help of a tyrosine-hydroxylase
inhibitor, a-methyltyrosine methylester (H 44/68,
i.p., 250 mg/kg, 24 hr before Kkilling) or H22/54
(500 mg/kg, i.p. 2 hr before killing). For references,
see Udenfriend (1966) and Anden et al. (1966a). The
rate of decline of the CA stores gives an indication of
CA turnover (see Anden et al., 1969). At the time
intervals used in the present study, the results mainly
reflect changes in turnover in the large bulk pool of
amines; for doses and numbers of rats, see tables 3
and 4.

The rats were killed by rapid decapitation under
slight chloroform anaesthesia. The telencephalon,
diencephalon, mesencephalon and rhombencephalon
were rapidly dissected out and taken to histochemical
fluorescence analysis of CA and 5-HT according to
Falck and Hillarp (Falck et al., 1962; Hillarp et al.,
1966; Corrodi and Jonsson, 1967). The procedure for
demonstration of 5-HT and CA was performed as
modified by Fuxe and Jonsson (1967) in order to
ensure as strong yield as possible of the fluorescent
products. For details on the preparation of the para-
formaldehyde, see Hamberger et al., 1965 and Ham-
berger, 1967. 5-MeO-DMT itself does not react with
formaldehyde gas to form a fluorescent compound

since it is a tertiary amine (Corrodi and Jonsson,
1965). The 5-HT nerve terminals of the nucleus su-
prachiasmaticus were studied, since this is a well-
defined nucleus densely innervated by the 5-HT nerve
terminals (Fuxe, 1965). The NA nerve terminals
were evaluated mainly in the hypothalamus and the
vagal area, areas densely innervated by NA nerve ter-
minals (Fuxe, 1965). The DA nerve terminals were
evaluated in the neostriatum. Furthermore, the NA
nerve terminals of the cortical areas (neocortex, hip-
pocampal formation, cerebellar cortex) were studied
by the smear technique, as described by Olson and
Ungerstedt (1970). This procedure is very simple and
involves taking small pieces of the cortical areas,
smearing them on objective slides followed by drying
over phosphorus pentoxide after which the slides
were exposed to formaldehyde gas.

A semiquantitative estimation of fluorescence in-
tensity was made on coded slides. It is known that a
change in fluorescence intensity reflects a change in
amine concentration (Olson et al., 1968; Jonsson,
1969; Lidbrink and Jonsson, 1971). The problems of
semiquantitation in amine histochemistry has been
thoroughly discussed by Jonsson (1971; see also Fuxe
et al., 1970b). The estimation of intensity obtained
from one area of an animal represents the mean value
of 4—6 observations. Although it is theoretically not
correct to calculate mean values from semiquantita-
tive data, the means, in addition to the primary ob-
servations, are presented to simplify reading of the
tables (see Lidbrink and Jonsson, 1971).

In one set of experiments, 5-HT turnover was ana-
lysed by performing chemical analytical determina-
tion of 5-HT in whole brain according to the method
of Bertler (1961). For details see table 2. In a control
experiment 5-MeO-DMT was not found to interfere
with the determination of 5-HT during the experi-
mental conditions used as determined in reserpine-
pretreated animals (10 mg/kg, i.p., 24 hr before kill-
ing).

2.2. 5-HT accumulation following monoamine oxi-
dase inhibition

The effects of 5-MeO-DMT were evaluated by
studying its effects on nialamide (300 mg/kg, i.p.)-
induced 5-HT accumulation in central 5-HT neurons
after pretreatment with reserpine (10mg/kg, i.p.,
24 hr before killing), since the 5-HT accumulation is
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linear up to 4 hr after injections (Meek and Fuxe,
1971). The rats were usually killed 4 hr after nial-
amide treatment. 5-MeO-DMT was given i.p. in several
doses starting 3.5 hr before killing or in a single dose
45 min before killing. The dose of 5-MeO-DMT was
5 mg/kg and 45 rats were used in each group.

2.3, Experiments with H 75/12 (a-ethyl-4-methyl-
metatyramine)

The effects of 5-MeO-DMT on H 75/12-induced
depletion of 5-HT were studied (see Carlsson et al.,
1969) to reveal possible effects of 5-MeO-DMT on
5-HT uptake. 5-MeO-DMT, 5 mg/kg, was given i.p.
5 min before and 15 min after each H 75/12 injection
(two doses of 25 mg/kg, i.p., with a 2-hr interval).
Reduction of 5-HT depletion indicates a drug-induced
blockade of the 5-HT membrane pump. The animals
were taken to histochemical analysis 2 hr after the
last H 75/12 injection as described above; 4—6 ani-
mals were used in each group.

2.4. MAO activity

The effects of repeated doses (5) of 5-MeOQ-DMT,
5 mgfkg, on MAO (monoamine oxidase) in homogen-
ates of the hypothalamus were studied by the method
of Wurtman and Axelrod (1963), which determines
MAO activity from the enzymatic conversion of tryp-
tamine-2-'*C to indole acetic acid-'*C (10.9 mCi/
mmole; New England Nucl. Corp.). The drug was
given in the same way and at the same time intervals
as in the turnover experiments with H 22/54.

Studies on intraneuronal MAO were performed on
rats pretreated with reserpine (10 mg/kg, i.p., 24 hr
before killing). MAO inhibitors, such as pargyline and
nialamide, increase accumulation of intraneuronal
5-HT. Effects of 5-MeQ-DMT, 5 mg/kg, in a dose that
caused retardation of H 22/54 induced S-HT deple-
tion (see results) were determined; MAQO inhibitors
also cause dose-dependent retardation of 5-HT deple-
tion induced in this way, see Andén et al. (1971);
46 animals were used in each group.

2.5. Functional experiments

The extensor hindlimb reflex of spinalized rats is
highly dependent on 5-HT receptor activity (Andén
et al., 1964; Andén. 1968; Meek et al., 1970). Thus,
5-hydroxytryptophan (5-HTP) and tryptophan en-
hance this reflex and mimic the effects endogenously

released 5-HT but not NA. Furthermore, peripheral
and circulatory effects obtained by injections of 5-
HTP and indolealkylamines are unlikely to interfere
with the reflex activity (see Andén et al.. 1971).

The rats were acutely spinalized 2—3 hr before in-
jection of the 5-MeO-DMT. The animals were pretreat-
ed with reserpine (10 mg/kg, i.p., 24 hr before testing)
and H 22/54 (500 mg/kg, i.p., 2 hr before testing) to
deplete all known 5-HT stores in the CNS and demon-
strate whether the effects ot 5-MeO-DMT were depen-
dent on presynaptic 5-HT stores or not. The 5-MeO-
DMT was usually injected immediately before testing.
In some experiments, NA receptors were blocked by
pretreatment with phenoxybenzamine (20 mg/kg,
i.p., 1 hr before testing). The extensor hindlimb re-
flex was induced by pinching the base of the tail. A
semiquantitative estimation of the strength of the ex-
tensor reflex was made on coded animals: for doses
and number of rats, see table 5.

3. RESULTS
3.1. Turnover studies

3.1.1. H 22/54 experiments

5-MeO-DMT caused a dose-dependent reduction of
H 22/54-induced disappearance of fluorescence from
the 5-HT nerve terminals of the nucleus suprachias-
maticus (figs. I and 2; table 1); these results were
confirmed by chemical determination of 5-HT in
whole brain (table 2). H 22/54-induced disappearance
of fluorescence in the NA nerve terminals of the
hypothalamus and the cortex cerebri (table 3) was
increased.

3.1.2. H 44/68 experiments

After repeated doses or a single dose of 5-MeO-
DMT, there was a clearcut increase in the H 44/68-
induced fluorescence disappearance from the NA
nerve terminals of the hypothalamus. the lower brain
stem and the cortex cerebri. The results in the hypo-
thalamus are illustrated in table 3 and were similar to
those in other parts ot the brain. In contrast, the
decrease in fluorescence intensity obtained in the DA
nerve terminals of the neostriatum after H44/68
treatment was not significantly influenced by re-
peated doses of 5-MeO-DMT (table 4).
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Fig. 1. Nucleus suprachiasmaticus of a rat after treatment with H22/54 (500 mg/kg, 2 hr before killing). Only weakly fluorescent
S-HT nerve terminals are observed (1+ in table 1). The strongly fluorescent large varicosities in the lower left part of the picture
represent NA varicosities. X 260.

Fig. 2. Nucleus suprachiasmaticus ot a rat after combined treatment with 5-MeO-DMT (5 mg/kg, 15 min before the inhibitor) and
H22/54 (as described above). Moderately fluorescent 5-HT nerve terminals are observed as fine fluorescent dots due to retardation
of 5-HT depletion by 5-MeO-DMT (2+ in table 1). X 260.
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Table 1
Effect of 5-MeO-DMT on the H 22/54-induced fluorescence disappearance from the 5-HT nerve terminals of the nucleus supra-
chiasmaticus.
5-MeO-DMT was given i.p. 15 min before H 22/54 injection (500 mg/kg, i.p. 3 hr before killing). The other 4 doses were given at
30 min intervals starting 30 min following the H 22/54 injection. When only 2 doses were given, the second dosc was administered
1 hr after the H 22/54 injection. A semiquantitative estimation of fluorescence intensity was made on coded slides. 3+ = strong
intensity, 2+ = moderate intensity, 1+ = weak intensity. When it could not be decided if a fluorescence belonged to one or the

other grade, half a plus was added to the lower grade. Number of animals within parentheses. The value for each animal represents
the mean value of 4 -6 estimations.

Fluorescence intensity

Effect on H 22/54-

Treatment induced fluorescence
Means Range disappearance

No drug treatment 3+ 3+(8)

5-MeO-DMT (5X 5 mg/kg) 3+ 3+(6)

5-MeO-DMT (5 mg/kg) 3+ 3+(3)

H 22/54 1+ 0.5+(2) 1+(4) 1.5+(2)

5-MeO-DMT (5X 5 mg/kg) + H 22/54 2+ 1.5+(2) 2+(3) 2.5+(2) Moderate retardation

5-MeO-DMT (2X 5 mg/kg) + H 22/54 1.6 1+(2) 1.5+(4) 2+(3) Weak retardation

5-MeO-DMT (5 mg/kg) + H 22/54 14 1+(5) 1.5+(5) 2+(2) Weak reterdation

Table 2
The effects of 5-MeO-DMT on the H 22/54-induced disappear-
ance of 5-HT in whole brain.
5-MeO-DMT (3 X 5 mg/kg, i.p., 1 hr interval) was given i.p.
and the first dose 15 min before H22/54 (500 mg/kg, 3 hr
before killing). n = number of animals. Statistical evaluation
by Student’s t-test.

Treatment n S-HT S-HT
(ng/g) (%) *
No drug treatment 4 374 + 13 100
5-MeO-DMT 4 357+ 24 95
H 22/54 4 214+ 64 57
5-MeO-DMT + H 22/54 4 272+ 24 b 73

* Expressed as % of untreated control
b Difference between a and b: p < 0.05.

3.2. 5-HT accumulation following MA O inhibition

5-MeO-DMT in single or repeated doses (3) of
5 mg/kg given shortly before killing or in several
doses starting 3 hr earlier did not change the intra-
neuronal fluorescence in the cell bodies or in the
nerve terminals.

3.3. Experiments with H 75/12

5-MeO-DMT did not block H 75/12-induced dis-
appearance of fluorescence from the suprachiasmatic
5-HT nerve terminals.

3.4. MAO activity

Repeated doses of 5-MeO-DMT (5 X 5 mg/kg;
30-min intervals), as administered in the H 22/54 ex-
periments, did not inhibit MAO activity in homo-
genates of the hypothalamus. The MAO activity of
the treated group was 114 * 10 (n = 8) per cent of
untreated controls (263 * 13 c.p.m/mg; n=8). Fur-
thermore, in reserpine-pretreated animals (10 mg/kg,
i.p., 24 hr before sacrifice), single or repeated doses
of 5-MeO-DMT (5 mg/kg, i.p., first dose injected 2 hr
before sacrifice) did not increase fluorescence in the
5-HT cell bodies as did low doses of pargyline
(25 mg/kg, i.p., 2 hr before sacrifice) which retarded
H 22/54-induced 5-HT depletion as effectively as 5-
MeO-DMT (see Andén et al., 1971).

3.5. Functional experiments

5-MeO-DMT, 5 mg/kg, caused a marked and short-
lasting increase ( 15--30 min) in the extensor hindlimb
reflex activity which was not blocked by previous
treatment with reserpine-H 22/54 or by blockade of
the a-adrenergic receptors with phenoxybenzamine
(table 5). In addition to the increase in the extensor
reflex, clear athetoid movements of the hindlimb
were observed. At a dose of 1 mg/kg, a clear increase
in the extensor lindlimb reflex was observed. A dose
of 0.5 mg/kg was hardly effective. The increase in the
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Table 3

The effect of 5-MeO-DMT on the H22-54-induced fluorescence disappearance from the NA nerve terminals of the cortex cerebri.
5-MeO-DMT was injected i.p. 15 min before the H 22/54 injection (500 mg/kg, i.p., 2 hr before killing). The other three doses
were given at 0.5 hr intervals starting 30 min after the H 22/54 injection. For further details, see text to table 1.

Fluorescence intensity

Effect on H 22/54-

Treatment induced fluorescence
Means Range disappearance
No drug treatment 3+ 3+(8)
5-McO-DMT (4% 5 mg/kg) 3+ 3+(4)
5-MeO-DMT (5 mg/kg) 3+ 3+(3)
H 22/54 1.9+ 1.5+(2) 2+(6)
5-MeO-DMT (4Xx 5 mg/ke) + H 22/54 1.2+ 1+(6) 1.5+(3) Acceleration
5-MeO-DMT (5 mg/kg) + H 22/54 1.2+ 1+(5) 1.5+(3) Acceleration
Table 4

The effect of 5-MeO-DMT on the H 44/68-induced fluorescence disappearance from the NA nerve terminals of the hypothalamus
and the DA nerve terminals of the neostriatum.
5-MeO-DMT was given i.p., 15 min before the H44/68 injection (250 mg/kg, i.p., 4 hr before killing). The other three doses were
given at 1-hr intervals starting 1 hr following the H44/68 injection. 0.5+ = very weak fluorescence intensity. For further details,
sec text to table 1 and text in paper.

IFluorescence intensity

Treatment NA

Effect on H 44/68-
DA induced fluorescence

Means  Range

disappearance
Means Range

No drug treatment 3+ 3+(8) 3+ 3+(8)

5-MeO-DMT (4X 4 mg/ky) 3+ 3+(6) 3+ 3+(6)

5-McO-DMT (5 mg/ke) 3+ 3+4) 3+ 3+(4)

H 44/68 1.8+ 1+(2) 24(8) 1.2+ 1+(8) 24(2)

5-MeO-DMT (4X5 mg/kg) + H 44/68 1.2+ 1+(6) 1.5+(3) 1+ 0.5+(2) 1+(4) Acceleration of NA
disappearance

5-MeO-DMT (5 mg/kg) + H 44/68 1.4+ 1+(4) 2+(3) 1+ 1+(4) Acceleration of NA
disappearance

extensor reflex could be maintained by giving re-
peated doses of the drug.

4. DISCUSSION

5-MeO-DMT caused a dose-dependent decrease in
the depletion of 5-HT produced by H 22/54 treat-
ment, observed both histochemically and biochemi-
cally. These findings suggest that 5-MeO-DMT de-
creases 5-HT turnover. The possibility that 5-MeO-
DMT could cause an early recovery of 5-HT levels by
interfering with amine synthesis inhibition is highly
unlikely, since 5-MeO-DMT simultaneously increased

H 22/54-induced NA depletion. It is also unlikely
that 5-MeO-DMT or its metabolites, interfered with
fluorophor formation, since e.g. the drug alone or in
combination with reserpine or H75/12 did not
change fluorescence intensity; in a recent metabolic
study in rats no metabolite capable of forming a fluo-
rophor was found (Agurell et al., 1969b). Nor is it
likely that the retardation induced by 5-MeO-DMT
was due to MAO inhibition, since no inhibition of
MAO in homogenates of the hypothalamus was ob-
served and the NA depletion induced by H 22/54 was
increased. Furthermore, no increases in 5-HT fluores-
cence were present. A blockade of the 5-HT mem-
brane pump is also known to retard 5-HT turnover
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Table 5
Effect of 5-MeO-DMT on the extensor hindlimb reflex of spinal rats.
The spinal cord transection was made in the midthoracic region 2—3 hr before testing. Reserpine (10 mg/kg, i.p.) was given 24 hr
before testing and H22/54 (500 mg/kg, i.p.) 2hr before testing. 5-MeO-DMT was given immediately beforc testing.
Phenoxybenzamine was given 1 hr before testing. The strength of the extensor reflex was semiquantitatively estimated on coded
animals. 4+ = very strong; 3+ = strong; 2+ = moderate; 1+ = weak: 0.5+ = very weak. Number of rats within parentheses.

Pretreatment Treatment

Effect on the reflex
by 5-M¢O-DMT

Strength ot the
extensor reflex

Reserpine + H 22/54

Reserpine + H 22/54

Reserpine + H 22/54

Reserpine + H 22/54

Phenoxybenzamine (20 mg/kg)

Phenoxybenzamine (20 mg/kg)

Phenoxy benzamine (20 mg/kg)

Reserpine + H 22/54 +
phenoxybenzamine (20 mg/kg)

Reserpine + H 22/54 +
phenoxybenzamine (20 mg/kg)

5-MeO-DMT (5 mg/kg)
5-MeO-DMT (5 mg/kg)
5-MeO-DMT (1 mg/kg)
5-MeO-DMT (0.5 mg/kg)

5-McO-DMT (5 mg/ke)
5-MeO-DMT (1 mg/kg)

5-MeO-DMT (5 mg/kg)

1+(5)

4+(6) Marked increase
0.5+(4)

4+(6) Marked increase
2+(5) Increase

1+(4)

1+(4)

4+(4) Marked increase
2+(4) Increase
0.5+(4)

4+(4) Marked increase

(Corrodi and Fuxe, 1968, 1969). However, such an
action can be excluded in this study, since 5-MeO-
DMT was shown not to inhibit the 5-HT membrane
pump as evidenced by its inability to block H 75/12-
induced 5-HT depletion. Blockade by 5-MeO-DMT of
the release of 5-HT induced by nervous impulse,
which cannot be excluded from the present experi-
ments, would result in a decrease in 5-HT turnover.
However, such an action has not been demonstrated,
and a reduced 5-HT release by the potent psycho-
togen, d-LSD has only been demonstrated with rela-
tively high concentration in vitro (Chase et al., 1967;
Katz and Kopin, 1969; Farnebo and Hamberger,
1971); after dimethyltryptamine (DMT) S-HT release
is increased (Meek and Fuxe, 1971). Decreased ner-
vous impulse flow in 5-HT neurons is a possible ex-
planation for the observed decrease in 5-HT turnover,
since amine turnover is highly dependent on nervous
impulse flow (Andén et al.. 1966b) and since Agha-
janian et a. (1970) have found that the hallucinogen.
DMT inhibits electrical activity in the mesencephalic
5-HT raphe cell bodies.

Studies on the effects of 5-MeO-DMT on the ex-
tensor hindlimb reflex, which can be used as a gross
measure of changes in 5-HT receptor activity (see
Method section), indicated that 5-MeO-DMT directly

stimulates S-HT receptor sites. Thus, a marked short-
lasting increase in the extensor hindlimb reflex was
obtained independent of the presence of presynaptic
5-HT stores. Also the effects on gross behaviour
might be due to a 5-HT-like action, since abduction
and extension of the hindlimbs were observed to-
gether with tremor and head movements, just as in
the nialamide-5-HTP syndrome (for recent and carlier
references, see Mantegazzini. 1966 and Grahame-
Smith, 1971).

It is possible that the 5-HT receptor stimulation
induced by 5-MeO-DMT was related to the decreased
5-HT turnover. Thus, S5-HT receptor stimulation
caused by 5-MeO-DMT could elicit a feed-back via a
chain of neurons ending on the 5-HT cell bodies, in
this way inhibiting activity of the 5-HT neurons with
a resulting decrease in 5-HT turnover. Part of the
feedback could be a local trans-sy naptic feedback (cf.
Farnebo and Hamberger, 1971), especially in view ot
recent findings showing that lysergic acid diethyl-
amide can reduce the increase in 5-hydroxy-indolace-
tic acid levels found upon electrical stimulation of the
central 5-HT neurons (Randic and Padjen, 1971).

As with d-LSD. psilocybin and DMT (Anden et al.,
1968, 1971; Sugrue, 1969: Leonard and Tonge.
1969), 5-MeO-DMT also increased H 22/54- and
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H 44/68-induced NA depletion in various parts of the
brain, suggesting an increase in central NA turnover
following treatment with 5-MeO-DMT. An increased
synthesis of labelled CA from *H-tyrosine has also
been demonstrated following d-LSD treatment
(Persson, 1970). NA receptor blockade is known to
increase NA turnover (Andén et al., 1967) but is
probably not responsible for the present effects, since
sedation was not obtained after 5-MeO-DMT or other
indolealkylamine hallucinogens; sedation occurs after
treatment with known blockers of NA receptors (see
book edited by Bobon and Janssen, 1970). The NA
neurons are probably part of an arousal system (Fuxe
et al., 1970a; Fuxe and Lidbrink, 1971). Activation
of NA neurons might be secondary to activation of
5-HT receptors brought about by an interaction be-
tween central 5-HT and NA neurons. However, the
NA neuronal activation might be a stress reaction in
response ¢.g. to the marked activation of the sympa-
thetic nervous system caused by the hallucinogens
(see Cerletti et al., 1968), or to failure of habituation
processes (Sheard and Aghajanian, 1968); NA neu-
rons are activated in various types of stress (see e.g.
Corrodi et al., 1968; Thierry et al., 1968). Since in
sham rage produced by brain stem transection it was
possible to relate attack behaviour to NA release in
the brain stem (Reis and Fuxe, 1968, 1969), the abili-
ty of 5-MeO-DMT to produce sham rage is possibly
related to activation of central NA neurons, particu-
larly those in the hypothalamus. Furthermore, EEG
arousal found after 5-MeO-DMT could be partly re-
lated to activation of the cortical NA neurons, which
are probably involved in maintaining tonic cortical
arousal (see Jones et al., 1969; Fuxe et al., 1970a;
Corrodi et al., 1971).

Previous studies on hallucinogens of the indoleal-
kylamine type have demonstrated decreases of 5-HT
turnover (Rosecrans et al., 1967; Anden et al., 1968;
Diaz et al., 1968; Lin et al., 1969; Schubert et al.,
1970; Freedman et al., 1970; Anden et al., 1971)
correlated to electrophysiological findings on the
raphe nuclei (Aghajanian et al., 1968, 1970). Since
d-LSD and DMT (Aghajanian et al., 1968, 1970) in-
hibit activity in raphe areas containing 5-HT cell
bodies and since d-LSD, psilocybin and DMT (Anden
et al., 1968, 1971) probably cause 5-HT receptor
stimulation, these drugs might decrease 5-HT turn-
over via a neuronal feed-back to the 5-HT cell bodies

induced by the S-HT receptor stimulation (Anden et
al., 1968, 1971: Aghajanian et al., 1968, 1970).
These hallucinogens are probably also capable of
stimulating central 5-HT receptors in cat and in man,
since d-1.SD, psilocybin and DMT have a strong abili-
ty to activate the knee-jerk in these species (lsbell
1959; Cerletti et al., 1968). In view of the fact that
non-hallucinogenic compounds related to indolalkyl-
amines, such as BOL (2-Br-LSD) and methysergide,
do not decrease 5-HT turnover or increase 5-HT re-
ceptor stimulation (Anden et al., 1968, 1971), and
that BOL is relatively ineffective in decreasing electri-
cal activity in the raphe nuclei (Aghajanian et al.,
1970) it seems possible that a capacity to stimulate
5-HT receptors is a common property of hallucino-
gens of the indolealkylamine type. The present data
are in favour of this view and give it further support.
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