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P These effects are antagonized by chlorpromazine and cyproheptadine, but not by eginnin
- phenoxybenzamine. 5-Hydroxytryptophan and serotonin also facilitate the flexor a flexor:
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Introduction Eap
A previous study has shown that methoxamine, amphetamine and either
. physostigmine enhance the flexor reflex and evoke the stepping reflex heptasii:
(Martin and Eades, 1967), which are signs of the morphine abstinence after th
syndrome (Wikler, 1948). It was concluded that there were both adrener- ing et
gic and cholinergic facilitatory influences that modulated the flexor ! togens |
reflex and were in part responsible for evoking the stepping reflex. i psilocin,
Further, adrenergic processes were not involved in spinal cord signs of amphet
abstinence, and although there was a cholinergic component, its role was least
of only minor importance. Finally, there were unidentified changes respon- amplit
sible for the facilitatory influences of the morphine abstinence syndrome. , of druc
The present studies were concerned with the effect of several serotonin amphitu
precursors, as well as serotonin antagonists and related psychotogens, on amplita:
the flexor and stepping reflexes, pulse rate, respiratory rate and pupillary 19671, =
_— Al ARt~
* A preliminary report of these data was presented at the fall meeting of the :3(‘:(:;1 j“.

American Society for Pharmacology and Experimental Therapeutics, 1968, and ) . ,
was published in The Pharmacologist 10, 196 (1968). : . interval
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diameter of the chronic spinal dog. The initial purposes of the studies
were (1) to further investigate the role of indoles on the flexor reflex and
its modulation, and (2) to determine their relationship to spinal cord
signs of abstinence in morphine dependent spinal dogs. However, the
unexpected finding that the hallucinogenic serotonin antagonists LSD
and methysergide facilitated the flexor reflex and evoked the stepping
reflex changed the aim of the study to determining their mode of action
on the spinal cord.

Methods

All of the studies herein reported were conducted in the chronie
spinal dog (four of which were transected at the T-5 level and one at the
T-10 level), using methods previously described (Martin and Eades,
1967). Briefly, the flexor reflex was evoked by stimulating electrically the
second toe of the ipsilateral leg, and the reflex was recorded isotonically
on an ink-writing kymograph. The intensity of the stimulus, which was a
1sec train of 20 cps square waves with a pulse width of 1 msec, was adjust-
ed so that the flexor reflex amplitude was approximately 50 mm at the
beginning of the experiment. A series of 10 trains of stimuli, each evoking
a flexor response, was administered at 10 sec intervals, and the polarity of
the square wave was reversed between the 5th and 6th trains. These
series of stimuli were repeated at 5 min intervals throughout the experi-
ment. Respiratory rate, pulse rate, pupillary diameter determined photo-
graphically, and relaxation of the nicitating membrane were measured
periodically throughout the course of the experiment. Rectal temperature
was measured at the beginning and end of the experiment.

Ezxperiment 1. In this series of experiments, an antagonist (drug 1),
either phenoxybenzamine (4 mg/kg), chlorpromazine (5 mg/kg) or cypro-
heptadine (0.2 mg/kg), was infused over a 20 min period. Thirty minutes
after the infusion of the antagonist, a period sufficient to allow the block-
ing effects of the antagonist to become well established, several psycho-
togens (drug 2) were infused over a 40 min period: LSD, 15 meg/kg;
psilocin, 25 meg/kg; mescaline, 3 mg/kg; and 2.5-dimethoxy-4-methyl-
amphetamine (DOM), 100 meg/kg. Observations were continued for at
least 90 min after the infusion of drug 2. In these experiments, the mean
amplitude of the last four groups of stimuli prior to the administration
of drug 1 was determined in each experiment, and subsequent reflex
amplitudes were expressed as percentages of this mean. Because the
amplitude of the flexor reflex decreases across time (Martin and Eades,
1967), a saline control condition was included for both drug 1 and drug 2
to assess and correct for this decay. A cross-over design was used in which
each animal received all treatment conditions, Animals were tested at
intervals of 1 week or longer; the most frequent interval was 2 to 3
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weeks. The effects of various antagonists on the actions ¢f LSD, mescaline
and psilocia were conducted as three independent blocks in which the
treatment conditions were randomized for each animal. There was no
evidence of change in the effectiveness of antagonists across blocks or
across treatment conditions. A paired replicate analysis was used for all
statistical comparisons (Snedecor, 1956). Preliminary dose ranging stu-
dies were conducted with the LSD-like agents and the antagonists. The
criterion for the infusion rates of the psychotogens was to produce a time
course for facilitation and a latency for onset of the stepping reflex that
was similar to that obtained with methoxamine in previous studies
(Martin and Eades, 1967). The doses of chlorpromazine and phenoxy-
benzamine were those previously employed in studies characterizing
their antagonism to methoxamine and amphetamine (Martin and Kades,
1967, 1968). Dose ranging studies were done to obtain a dose of cypro-
heptadine that antagonized the facilitatory effect of LSD to a degree
comparable to that of chlorpromazine (5 mg/kg).

Experiment 2. The procedures employed in the tryptamine experi-
ments were somewhat differentthanthose employed with the otheragonists
because of its short duration of action. A tryptamine infusion was started
immediately after the last predrug control group of stimuli and was con-
tinued for 12 min through 2 groups of stimuli and terminated approxi-
mately 2 min before the next group of stimuli was to be administered.
Three infusions of tryptamine were administered at 40 min intervals
prior to giving antagonists. Antagouists (phenoxybenzamine, 4 mg/kg;
chlorpromazine, 5 mg/kg; cyproheptadine, 0.2 mg/kg) were given 40 min
after the last of these tryptamine infusions. The antagonist was infused
over a 20 min period. Thirty minutes after the antagonist was adminis-
tered, tryptamine again was infused, and the infusion was repeated at
40 min intervals.

In addition, a variety of other experiments were done. To assess the
central adrenergic blocking properties of cyproheptadine (0.2 mg/kg),
it was infused over a 20 min period 30 min prior to the administration of
methoxamine or amphetamine. Methoxamine was infused at a rate of
11 meg/kg/min for 80 min. Amphetamine was infused at the rate of
0.1 mg/kg/min for 20 min. To assess the cffect of cyproheptadine on
methysergide facilitation of the flexor reflex, methysergide infusion
(12.5 meg/kg/min) was begun 30 min after administration of cypro-
heptadine and was continued for 20 min.

The following salts of the drugs were used: LSD tartrate, psilocin
ascorbate, mescaline hydrochloride, 2.5-dimethoxy-4-methylamphet-
amine hydrochloride (DOM), tryptamine hydrochloride, chlorpromazine
hydrochloride, cyproheptadine hydrochloride, phenoxybenzamine hydro-
chloride, methysergide bimaleate, tryptophan hydrochloride, methox-
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amine, amphetamine, 5-hydroxytryptophane monohydrate, and 5-hy-
droxytryptamine creatine sulfate.

Table 1. Effects of the antagonists phenoxybenzamine, chlorpromazine
and cyproheptadine on the flexor reflex of the chronic spinal dog (n = 5)

Comparison Mean Difference
Saline-phenoxybenzamine 2
Saline-chlorpromazine 7
Saline-cyproheptadine 10-05

Each value is the mean of the differences between the saline treatment condition
and the antagonist treatment condition for 5 dogs. Superseript indicates the level
of significance of the difference.

ORUG 1 DRUG 2
*—® SALINE SALINE
O—-0 SALINE LSD (I5mcg/kg)
O—0 PHENOXYBENZAMINE (4mq/kg) LSD (i15mcg/kg)
»——x CHLORPROMAZINE (5mqg/kg: LSD (15mcq/kg)
&—A CYPROHEPTADINE  (2mg/kg} LSD (15mcg/kg)
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Fig. 1. The effects of phenoxybenzamine, chlorpromazine and cyproheptadine on
the flexor reflex and its facilitation and production of stepping movements by LSD
in the chronic spinal dog. The wavy lines indicate the emergence of spontaneous
stepping movements, which in most instances precluded accurately determining
the amplitude of the flexor reflex. The fractions above the wavy lines indicate
the proportion of the dogs that exhibited the stepping reflex at these times. Each
value represents the mean determinations made in 5 dogs
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Fig. 2. The effects of phenoxybenzamine, chlorpromazine and cyproheptadine on

the flexor reflex and its facilitation and evocation of the stepping reflex by psilocin

in the chronic spinal dog. Symbols are the same as in Fig.1. Each point represents
the mean of determinations made in 5 dogs

Results

Effects of Phenoxybenzamine, Chlorpromazine and Cyproheptadine on the
Flexor Reflex. Figs.1,2and 3, as well as Table 1, summarize the effects of
phenoxybenzamine, chlorpromazine and cyproheptadine on the flexor
reflex. Both phenoxybenzamine and chlorpromazine produced a small
initial transient enhancement of the flexor reflex; however, at the time
the hallucinogens (drug 2) were administered, the reflex amplitude was
not different from the amplitude seen under the saline control conditions
at comparable times. Cyproheptadine produced a small but statistically
significant depression of the flexor reflex.

Effects of LSD-Like Hallucinogens and Tryplamine on the Flexor Reflex.
LSD was initially studied because of its serotonin anta gonistic properties;
however, unlike chlorpromazine and cyproheptadine which are also sero-
tonin antagonists, it increased the amplitude of the flexor reflex and
evoked the stepping reflex. These changes are illustrated in the upper
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Fig. 3. The effects of phenoxybenzamine, chlorpromazine and cyproheptadine on

the flexor reflex and its facilitation and evocation of the stepping reflex by mescaline.

Symbols are the same as in Fig.1. Each point represents the mecan of determinations
made in 5 dogs

row of Fig.5 and summarized in Fig. 1. The effects of several other LSD-
like hallucinogens, psilocin, mescaline and DOM, were also studied. These
agents were found to also facilitate the flexor reflex and evoke the step-
ping reflex (Figs.2, 3 and 4). The effect of tryptamine infusion on the
flexor reflex is illustrated in Fig.6 and summarized in Fig.7. Tryptamine
also facilitated the flexor reflex and evoked the stepping reflex. It differed
from LSD, psilocin, mescaline and DOM in that its duration of action
was much shorter. As can be seen from Tigs.6 and 7, the stepping reflex,
when once established, persisted as long as tryptamine was infused but
subsided within 1 min after the infusion was terminated. The amplitude
of the flexor reflex returned to preinfusion level within 10 min after the
end of the infusion.

Interaction Studies. As can be seen from Figs. 1, 2, 3 and 6, phenoxy-
benzamine, which will antagonize facilitation of the flexor reflex and the
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Fig. 4. The effects of phenoxybenzamine and cyproheptadine on the flexor reflex
and its facilitation and evocation of the stepping reflex by DOM. Symbols are
the same as in Fig.1. Each point represents the mean of determinations made in
3 dogs
evocation of the stepping reflex by methoxamine and amphetamine
(Martin and Eades, 1967), did not alter the reflex changes produced by
LSD (Fig.1), psilocin (Fig.2), mescaline (Fig.3), DOM (Fig.4) or trypt-
amine (Fig.7). On the other hand, chlorpromazine, which also antagonizes
the effects of methoxamine and amphetamine on the flexor reflex
(Martin and Eades, 1968), did antagonize the effects of LSD (Fig. 1),
psilocin (Fig.2), mescaline (Fig.3), tryptamine (Fig.6) and DOM by
delaying the onset and decreasing the degree of facilitation and by pre-
venting the emergence of the stepping reflex. Yig. . !
Cyproheptadine also antagonized the effects of LSD (Fig. 1), psilocin spinal 1
(Fig.2), mescaline (Fig.3), DOM (Fig.4) and tryptamine (Fig.7), also by “(‘df‘:”{'
delaying and decreasing the facilitatory effects and by preventing the ;i‘:-‘slt(::f-x
emergence of the stepping reflex. after ot
Table 2 presents the statistical analysis of the data from the inter- after th

action studies between LSD, psilocin and mescaline with phenoxybenz.-
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Fig. 5. The effects of LSD on the flexor reflex of the chronic spinal dog and its
modification by cyproheptadine. The solid bar indicates the infusion of LSD
(0.375 meg'kg/min) which was administered continuously over a 40 min period.
The figures below the tracing indicate the times at which the first of a train of toe
stimuli were administered. The flexor reflex is recorded as a downward deflection.
As can be seen in the upper panel, the amplitude of the flexor reflex was enhanced
and spontaneous extension and flexion of the leg as well as fragmentary stepping
movements became manifest after only a few min of infusion of LSD. After 20 min
of infusion, the stepping reflex had become well developed and continuous, as ean
be seen in the right hand panel. Further, application of a stimulus to the toe in-
hibited the stepping reflex and evoked a greatly enhanced flexor reflex
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Fig. 6. The effects of tryptamine (0.5 mg/kg/min) on the flexor reflex of the chronic
spinal dog and the antagonism of its effects by cyproheptadine. The solid bar
indicates the period of tryptamine infusion. The flexor reflex is recorded as a down-
ward deflection. The figures beneath the tracing indicate the time at which the
first of a train of toe stimuli were administered. The stepping reflex became manifest
after only a minute or two of tryptamine infusion, and subsided within a minute
after the termination of the infusion. The flexor reflex was clearly facilitated at the
time of the first stimulus train after the infusion was terminated
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Fig. 7. The effects of saline, phenoxybenzamine, chlorpromazine and cyproheptadine
on facilitation of the flexor reflex of the chronie spinal dog produced by tryptamine
infusion. After three tryptamine infusions (T') administered at 40 min intervals,
either saline (), phenoxybenzamine (DBI), chlorpromazine (CPZ) or cypro-
heptadine (Cy) was administered over a period of 20 min. Thirty minutes after
the antagonist was administered, 2 tryptamine infusions were repeated at 40 min
intervals. Each point on each graph represents the mean of observations made
in 5 dogs

amine, chlorpromazine and cyproheptadine. These data show that LSD,
psilocin and mescaline significantly enhanced the reflex and that this
facilitation is significantly diminished by chlorpromazine and cypro-
heptadine but not by phenoxybenzamine. The statistical analysis of the
effects of these antagonists on tryptamine-induced facilitation is presented
in Table 3. As can be seen, chlorpromazine and cyproheptadine also
produced a significant antagonism of tryptamine facilitation; whereas,
phenoxybenzamine was not significantly different from saline.

Several compounds related to tryptamine were studied. 5-OH-
tryptophan was studied in 3 animals and infused at a rate of 0.085 mg/kg/
min for 40 min (total dose 3.4 mg/kg). It produced facilitation of the flexor
reflex and evoked the stepping reflex to a degrec that was comparable
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Table 2. The effects of phenoxybenzamine, chlorpromazine and cyproheptadine on the
facilitatory action of LSD, psilocin and mescaline on the flexor reflex of the chronic
spinal dog (n = 5)

Comparison Drug (D)
LSD Psilocin Mescaline

D-saline ) 60-01 104-01 72-01
Phenoxybenzamine (Pa)

(D ++ Pa)-saline 69-01 104-01 52.05

D — (D + Pa) 5 -3 20
Chlorpromazine (CPZ)

(D -+ CPZ)-saline 0 15.05 6

D — (D + CPZ) 61-01 88.05 67.05
Cyproheptadine (Cy)

(D + Cy)-saline 14 10 5

D — (D + Cy) 7401 94.01 77-0t

Superscripts indicate the level of significance of the differences.

Table 3. The effect of phenoxybenzamine, chlorpromazine and cyproheptadine
on tryptamine facilitation of the flexor reflex of the chronic spinal dog (n = 5)

Comparison Mean
Saline 32
Phenoxybenzamine 28
Chlorpromazine — 49.02
Cyproheptadine — 40-05

Each value is the mean of the differences between the mean effect of tryptamine
before and after treatment with saline or an antagonist. Superscript indicates level
of significance of the difference.

to that seen with LSD (15 meg/kg) except that the duration of action
was shorter. A cross-over study showed that the facilitation was not
antagonized by cyproheptadine (0.2 mg/kg) or chlorpromazine sulfoxide
(6 mg/kg) and was enhanced by atropine (0.2 mg/kg). Dose ranging stud-
ies showed that serotonin infused at a rate of 0.3 mg/kg/min produced a
facilitation of the flexor reflex and evoked the stepping reflex to a degree
comparable to that produced by 0.5 mg/kg/min of tryptamine. The
effects of cyproheptadine (0.2 mg/kg) on serotonin facilitation was inves-
tigated in 3 dogs using a cross-over design. Cyproheptadine produced a
modest enhancement of the facilitatory effect of serotonin ; however, this
change was not statistically significant. L-Tryptophan in dose levels up
to 1000 mg/kg infused over a 60 min period did not enhance the flexor
reflex. Further, tetrabenazine (20 mg/kg) was administered after L-trypto-

18 Psychopharmacologia (Berl.), Bd. 17
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Fig. 8. The effects of methysergide on the flexor reflex and its antagonism by
cyproheptadine. Symbols are the same as in Fig. 1. Each point represents the mean
of determinations made in 4 animals

phan infusion, and the effect on the flexor reflex was not different from
tetrabenazine alone.

Fig.8 shows the facilitation cf the flexor reflex and induction of the
stepping reflex produced by methysergide (0.250 mg/kg). As can be seen,
cyproheptadine does partially antagonize methysergide facilitation;
however, the degrec of antagonism is less than that seen against LSD,
psilocin, mescaline or DOM.

In order to assess the central adrenergic blocking properties of
cyproheptadine in comparison to chlorpromazine and phenoxybenzamine,
the effects of eyproheptadine on facilitation of the flexor reflex and evo-
cation of the stepping reflex by methoxamine and amphetamine were
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Fig. 9. The effects of cyproheptadine on facilitation of the flexor reflex and evo-

cation of the stepping reflex by methoxamine and n-amphetamine. Symbols are

the same as in Fig.1. Each value represents the mean of determinations made in
5 animals

studied. Cyproheptadine, which was as effective as chlorpromazine in
antagonizing the facilitatory actions of LSD, psilocin, mescaline and
DOM, was much less effective in antagonizing methoxaminc-induced
facilitation than chlorpromazine (Fig.9) and not only failed to antagonize
the facilitatory effects of amphetamine but enhanced them (Fig.9).
Table 4 summarizes the effects of tryptamine, LSD, psilocin and
mescaline on respiratory rate, pulse rate and pupillary diameter. As can
be seen, all agents increased respiratory rate, but the increase was statisti-
cally significant for only tryptamine. They also increased pulse rate

18+
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Table 4. The effects of tryptamine, LSD, psilocin and mescaline on, respiration,
pulse rate and pupillary diameter

Respiratory  Pulse rate Pupillary

rate Diameter

(breaths/min) (beats/min) (mm)
Tryptamine (0.5 mg/kg/min) 51 -t 8a 32 + 5a 2.2 L 022
LSD (15 meg/kg) 53 1 92 42 L 9a 1.5 L Q.18
Psilocin (25 meg/kg) 43 4 33 23 L 7a 1.5 4 0.3a
Mescaline (3 mg/kg) 37T + 25 14 + 62 1.6 -+ 0.32

All values represent the mean difference between the treatment condition and
the appropriate saline control and its standard error » (P < 0.05; n = 5).

Table 5. The effects of the antagonists phenoxybenzamine (£ mg/ky). chlorpromazine
(5 mg/kg) and cyproheptadine (0.2 mglkg) on the autonomic actions of tryptamine,
LSD, psilocin and mescaline

Respiratory rate  Pulse rate Pupillary

i (breaths/min) (beats/min) Diameter (mm)
4

?'ryplam ine (0.5 my/kg/min)
i DBI

| 17 + 10 —12L 7 0.1 4 0.1
| CPz 36 4+ 9= 3415 1.0 4+ 0.2a
Loy 24 £ 112 36 + 45 1.0 4 0.2a
LSD (15 meg/kg)
| DBI 50 - 22 10 4 15 1.6 4 0.62
CPZ 55 L 22 24 L 12 3.0 + 0.22
Cy 40 + 16 —9414 0.8 4 0.7
Psilocin (25 meg/kg)
DBI 23 4+ 17 3+ 6 1.0 L 0.3
CPZ 49 -+ 38 16 + 13 3.6 + 0.9
Cy 38 4 33 8§+ 4 24 - 1.0=
Mescaline (3 mylkg)
DBI 33 + 24 3+ 6 1.4 4 0.3
CPZ 31 4+ 27 74 5 3.6 + 0.2a
Cy 12 & 3a 5+ 10 1.6 L 0.4a

All values represent the mean difference betwecen agonist treatment condition

and the agonist L antagonist treatment condition and its standard error
B (p<05;n = 5).

and dilated pupils, and these changes were all statistically significant
except for the effect of mescaline on pulse rate. Table 5 summarizes the
effects of the antagonists phenoxybenzamine, chlorpromazine and cypro-
heptadine on the stimulatory actions of the psychotogens on thesc auto.-
nomic responses. In general, all of the agents produced some antagonism,
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but this was statistically significant only for certain conditions, and no
pattern emerged which facilitated the analysis of the mode of action of
the antagonists.

Discussion

A variety of LSD-like hallucinogens including LSD, mescaline, psi-
locin and DOM have been found to facilitate the flexor reflex and evoke
the stepping reflex in the chronic spinal dog. In addition the serotonin
antagonist methysergide, which has been reported to produce halluci-
nations and feelings of unreality as side effects, also facilitates the flexor
reflex and evokes stepping movements.

The facilitation of the flexor reflex by LSD and psilocin has been
previously reported. Thus, Slater ef al. (1955) found that LSD (0.1 mg)
initially enhanced the facilitatory action of serotonin on the flexor reflex
of the acute spinal cat. Subsequently, or after a second dose, LSD antag-
onized the effects of serotonin. Weidmann and Cerletti (1957, 1960)
showed that LSD increased the flexor and crossed extensor reflexes and
that psilocin and psilocybin enhanced the patellar reflex in the acute
spinal cat. The mechanisms whereby these changes are produced have not
been clarified by electrophysiological studies of segmental pathways.
Geiger and Cervoni (1958) found that LSD in doses up to 1000 meg/kg
produced a relatively short-lasting enhancement of the monosynaptic
reflex in the cat and depression of polysynaptic potentials. Krivoy (1961)
found that LSD in dose levels of 5 and 10 meg/kg enhanced the dorsal
root IV potential in the decerebrate and spinal cat. Banna and Anderson
(1968) found that I.SD (300 meg/kg) enhanced the monosynpatic spike
and produced a slight depression of polysynaptic activity in the spinal
cat. In contrast, methysergide (0.2 to 10 mg/kg) produced a depression of
the monosynaptic reflex. Thus, there is not a good correlation between the
facilitatory actions of these agents on the flexor and patellar reflexes and
their effects on either the mono- or polysynaptic reflex; however, there is
an excellent correlation between the facilitatory actions of these agents on
the flexor and stepping reflexes and their hallucinogenic actions.

The observations of the effects of tryptamine and norepinephrine
(Martin and Eades, 1967) on the flexor reflex of the chronic spinal dog
are in partial agreement with the findings of Marley and Vane (1967) in
the acute spinal cat, who reported that tryptamine but not norepinephrine
facilitated the flexor reflex and that the facilitatory action of tryptamine
was not antagenized by phenoxybenzamine. However, there must be
differences between reflex responsiveness in the acute spinal cat and the
chronic spinal dog since methysergide in a dose level of 0.42 mg/kg did
not affect the flexor reflex amplitude in the acute spinal cat and antago-
nized the facilitatory action of tryptamine (Marley and Vane, 1967),
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while it facilitated the flexor reflex in dose levels as low as 0.06 mg/kg,
and in a dose level of 0.25 mg/kg evoked the stepping reflex in the chronic
spinal dog. The facilitatory effect of methysergide, like that of LSD and
tryptamine, was antagonized by cyproheptadine.

In attempting to characterize the mode of action of LSD, psilocin,
mescaline and DOM, it is felt that the facilitatory action should be consi-
dered an agonistic action. The principical reason is that chlorpromazine
which does not affect the flexor reflex in the chronic spinal dog (Martin
and Eades, 1968) does antagonize the facilitatory actions of LSD,
mescaline, psilocin, DOM and methysergide. The agonistic actions of
these agents can be clearly distinguished from those of methoxamine and
amphetamine which also facilitated the flexor reflex and evoked the
stepping reflex in two ways: (1) Phenoxybenzamine was ineffective in
antagonizing the effects of these agents; whereas, it was quite effective in
antagonizing the facilitatory effects of methoxamine and amphetamine.
(2) Cyproheptadine effectively antagonized the actions of these LSD-like
hallucinogens, but produced only a liminal antagonism of methoxamine
facilitation and actually enhanced facilitation produced by amphetamine.
Tryptamine resembles the LSD-like psychotogens in three respects:
(1) It too facilitates the flexor reflex and evokes the stepping reflex.
(2) It produces a similar pattern of autonomic effects. (3) Its effects are
antagonized by cyproheptadine and chlorpromazine but not by phenoxy-
benzamine. Tryptamine can be distinguished from 5-OH-tryptophan
which also facilitates the flexor reflex and evokes the stepping reflex since
its actions are not antagonized by eyproheptadine. Shibuya and Anderson
(1968) found that 5-OH-tryptophan facilitated the monosynaptic reflex
in the chronic spinal cat and that this facilitation could be antagonized by
1 or 2 mg/kg of methysergide. However, they could not facilitate the
monosynaptic reflex with 1-tryptophane in the chronic spinal cat, which is
similar to observations on the flexor reflex made in the chronic spinal dog.
Serotonin when infused at a rate of 0.3 mg/kg/min will also facilitate the
flexor reflex and evoke the stepping reflex. The cffects are not antagonized
by cyproheptadine.

These findings are consistent with the hypothesis that LSD, psilocin,
mescaline, DOM and methysergide have a similar type of agonistic
activity and mode of action and that this agonistic activity in turn is
similar to that of tryptamine. Further the facilitatory effect of tryptamine
can be differentiated from that of serotonin and 5-Ol-tryptophan by
cyproheptadine. The action of tryptamine on spinal cord reflex activity is
distinguishable from the LSD type of hallucinogen in that its duration of
action is much shorter. This is to be expected since tryptamine probably
has ready access to intraccllular monoamine oxidases and is therefore
rapidly metabolized (Handschumacher and Vane, 1967). 1t is therefore
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proposed that the LSD-like hallucinogens owe at least some of their
agonistic activity in the spinal cord to their agonistic activity at trypt-
amine receptors.
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