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approximately 100 days old at the begimning of the experiment and were allowed
food and water ad libitum. Experiments were run in a wodified Levine Shuttle-
Box; this has been described in detail elsewhere. (1, 2, 3).

The rat was required to cross from one side of the shuttle-box to the
other in response to a conditiocned stimulus (C.S.) - a buzzer. This con-
ditioned stimulus sounded for five seconds, at the end of which time the
unconditioned stimulus (U.C.S.) - electric shock of 1.0 ma -~ was presented if
the animal had failed to cross. A cross to the opposite compartment termin-
ated either the conditioned stimulus or unconditioned stimmlus.

All experimental contingencies were controlled by a programming unit
placed in an adjacent room. An experimental session of two hours consisted of
seven blocks of 20 trials, the blocks being separated by a time interval of
5 minutes. The reaction-time (RT) to each onset of the conditioned stimulus
wags automatically recorded and printed out correct to 0.1 secs.: 1i.e. the
interval between the onset of the C.S. and the point where the rat crosses to
ths opposite compertment, thus terminating the C.S. or U.C.S.

Each animal was mm seven days per week. After training to a criterion
of at least 85% avoidance, injections of either drug or saline were given after
40 trials warm-up: 1.e. 2 blocks of 20 trials allowing the animals to become
accustomed to the experimental situation. The injected animal was then re-
placed in the shuttle-box and five mimutes later the usual seven blocks of
twenty trials began. Drugs or comtrol injections of 0.5 ml isotonic saline
were administered intraperitoneally and each drug day was preceded and followed
by saline comtrol days.

An animal served as its own comtrol and results for each block of 20
trials are expressed in D-3 scores (2) 1.e. the difference between the drug

score and the mean of the pre-drug and post-drug saline scores.
Four animals received each dose level of a given drug according to a

random design, Mafuwmulmmdmtmtmts in order to
counteract any tolerance effects.
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Results and Discussion
Using a teclnique similar to the one used in this experiment, previocus

investigations (1, 2, 3) have shown that hallucinogenic compounds have a bi-
phasic effect on reaction time. Iarge doeses cause an initial inhibition of
the conditioned avoidance response (C.A.R.) above control values, which is re-
flected by an increase in reaction-time. This inhibition is eventually super-
seded by a decrease in reaction time below control values. During control
saline injection sessions the trained rat will make an avoidance response late
in the conditioned stimlus. For the first half of the biphasic effect the
C.A.R. 1s inhibited and a response will eacape shock rather than avoid it.

The resulting increase in reaction time (RT) will give a positive D~3 score.
In the second half of the biphasic effect the animal will cross immediately on
the presentation of the conditioned stimulus. Thus ﬁon is a decrease in
reaction time and a negative D-3 score. In the main, smaller doses produce
only a reduction in reaction time. No non-hallucinogens tested so far demon~
strate these properties.

Fig. 1,A compares the action of S~methoxy-dopamine at two differemt dose
levels, 50 and 25 ng/kg. This compound produces merely an inhibition of the
CAR. Fig. 1,B illustrates the less severe but similar inhibition induced by
dopeamine. It has been reported that S-hydroxy-dopemine causes a greater
inhibition of rope-climbing behaviour in the rat than does dopamine itself (4).
The increase in activity is also manifested in owr data when a methoxy-group is

substituted in the 5-position.

Fig. 1,C demonstrates the decline in activity of mescaline when the 4=
methoxy-group is removed and replaced by CGH. The inactivity of the resulting
compound at 50 mg/kg can be compared with 25 mg/kg mescaline which produces the
specific hallucinogenic biphasic profile on this test. Similarly Fig. 1,D
11lustrates a comparable reduction in mescaline activity following substitution
of the 5~methoxy group by CH.

Since it iz unlikely that these hydraxylated compounds can cross the
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blood-brain barrier, they might be active if injected intrathecally. PFurther—

more, it is probable that the inhibitory effect of the dihydroxylated compounds
my be due to some peripheral action.

TS S T WU WU G S S N N N S T S N N |
123 4567 $ 123 45 67
BLOCKS

1. 5mg/ky L4-Tivpireny-5-Histharyphonethyiamise 1.25mg/hg L4-Diipdrneyplunethylomine

{DOPAMNE )
1 Sheng/iy 14-Blysraxy-5-Mathempphenstiyiomine T Shmy/igdi-Bhydroxyphonstiyiesine

Ay 1 2 3 4 567 01 2345 67
Ty
L25mg/kg 145-Trimethuzyphonsthyiomne 1 25mg/kg 345 -Trimethoryphenathylamine
{MESCALINE) {MESCALINE)
1. 5hmg/ig 15-Bisnothwry—4-Hydraxypinsstiviarnios X Sheny/ly 14 -Dimothory-5-tipiracyphonethylaming
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Coaparison of effects of mescaline and three analogues. Abscissas
Blocks of runs of 20 trials each. The interval between mms repre-
sents 13 min. in each case (run 8 min., 5 min. time out).

Ordinate: Mean change in reaction time in seconds (D-3). Each
point represents S0 readings (20 trials x 4 animals) averaged.

In Fig. 2, ths behavioural effects of two close analogues of N,N-Dimethyl-

tryptamine are presented. Fig. 2,A and C show the action of 5 and 10 mg/kg

S5~Methoxy=-N-methyltryptamine respectively, each compered with a similar dose of

N, N-Dimethyltryptamine. In a similar fashion Fig. 2,B and D compare the
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effects of S-methoxy=N,N-dimethyltryptamine and N,N-Dimethyltryptamine. These
results show clearly the biphasic profile produced by N,¥-Dimethyltryptamine.
Also evident is the more rapid cnset and inoreased effect of this drug over
mescaline in both halves of the biphasic response, but with a shorter lasting
inhibitory action. In man DMT produces a more intense, shorter acting effect
than mescaline with a more rapid onset (5) so the results obtained in the ret
seem to be comparsble.
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PIG. 2
Comparison of effects of N,N-Dimethyltryptamine and two analogues.
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Fig. 2,B and D suggest that S-methoxy-N,N-dimsthyltryptamine could be a
more potent hallucinogen than DMI', as the biphasic effect produced is greater
than that caused by the same dose level of DMT.

Benington, Morin and Clark have examined some of the pharmacological and
behavioural properties of this drug and predict that it will be an hallucinogen
in man (6). This prediction is supported by the fact that certain Indian
tribes in South America take an hallucinogenic smuff (Epena), which has been
found to contain 5-Methoxy DMT' as a major component together with smell quanti-
ties of DMI' and Bufotenine (7).

Fig. 2,A and C show that the closely related substance S-methoxy-N-methyl-
tryptamine is relatively inmactive, producing only a slight inhibitory effeot at
10 mg/kg.

Sumery

The behaviourel effects of some analogues of mescaline and N,N-Dimethyl-
tryptamine have been studied in the rat. Both these compounds produce a
characteristic biphasic effect on reaction-time 28 measured on shuttle-box
avoidance. The nature of these drug profiles in the rat parallels the quanti-
tative differences in the course of action of the two drugs in man.

Several mescaline-like compounds with ring=hydroxy groups were tested and
none of these produced biphasic reaponses.

The tryptamine analogus S-methoxy-N-methyltryptamine was found to be almost
inactive whereas S5~-methoxy-N, N~Dimethyltryptamine produced a biphasic response
greater than that of DMI.

It is predicted that S5~methoxy-N,N-Dimethyltryptamine is a potent
hallucinogen in man and the close analogue S=methoxy-N-methyltryptamine will be
inactive.
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