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Much work has been done to delineate the
actions of the indole amines. One of the importunt
indole amines, serotonin (6-hydroxytryptamine),
is a natural constituent of the brain (Costa and
Aprison, 1958) and is considered by some in-
vestigators to be a neurotransmitter (Brodie
et al., 1959). This study is concerned with an
electroencephalographic (EEG) analvsis of a
group of indole amines substituted in the fourth
position instead of the fifth, namely psilocyhin
and its congeners, in an effort to determine their
sites of action (see fig. 1). Psilocybin has been
shown to have psychotomimetic propertics
(Isbell et al., 1961).

MEeTHOoDS. Fifty-nine albino rabbits ranging in
weight from 2.3 to 2.8 kilograms were used in these
experiments. All animals were tracheotorized
under ether and local pontocaine anesthesia,
curarized and artificially respired. Sufficient time
was allowed for the animals to eliminate the sther
before tracings were made. A polvethylene can-
nula was inserted in the animal’s femoral vein
through which the drugs could be administered
without causing tactile stimulation. In the ex-
periments involving blood pressure, another can-
nula was placed in the femoral artery and
connected to a mereury manometer. Brain wave
recordings were made on an S-channel, Grass
Model III D electroencephalograph (EEG).
Coaxial electrodes were implanted according to
the maps of Sawyer ef al. (1954) for the rabhbit.
The coordinates were as follows: Anterior cortex
fmotor), anterior 3, lateral 314, vertical plus §;
posterior cortex (limbie), posterior 4, lateral 4,

Received for publication July 16, 1962.

* MP-809 is the code number of Sandoz Pharma-
ceuticals  for 4-methvl-a-methyl tryptamine,
Both names will be used interchangeably through-
out the paper.

* The authors wish to thank Dr. R. Bircher of
Sandoz Pharmaceuticals, Hanover, New Jersey,
for the gift of psilocybin and its congeners used in
these experiments. It is also a great pleasure to
thank Mrs. Helen F. Owens and Mrs. Kathryn
Bost for their technical assistance and Dr. O,
Pscheldt for the chemical determinations of the
biogenic amines.
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vertical plus 814; caudate nucleus, anterior 3.
lateral 315, vertical plus 4; amygdaloid complex,
auterior 2, Iateral 5%, vertical minus G; hippo-
campus, posterior 4, lateral 4, vertical plus 51g:
thalamus (VPL), posterior 4, lateral 4, vertien!
minus 1. A limited number of histologicul deter-
minations was made to check on the adequacy of
these coordinates but since no attempt was to be
made to treat recordings as representing specifie
nuelear sites in such structures as the thalamus
and amygdala, a complete histologieal confirma-
tion on every animal brain was not undertaken.

Four ditferent types of preparations were used:
one with the intaet brain, two others with tran-
sections of the brain at two different. levels and a
fourth with cervical cord as well as brain tran-
seetions. The first group of experiments was done
on intaet brains where preparation for EIG read-
ings simply involved placing monopolar coaxial
clectrodes into the brain at predetermined lo-
eations in accordance with methods previously
deseribed (Van Meter et al., 1958). Five drugs were
used in these experiments (struetures shown in
fig. 1). All drugs were dissolved in distilled water
andinjeeted through the femoral vein cannuly at
intervals of 3 to 7 minutes. Totnl dosages used in
the production of alerting were as follows: O-
phosphoryl - 4-hvdroxy - N - dimethy! tryptamine
(psiloevbin) 45 to 7.5 mg/kg; 4-hydroxy-N-
dimethyl tryptamine (psilocin) 1.2 o 5.0 mg/kg;
+-methyl-a-methyl tryptamine (MP-809 1.0 to
3.0 mg/ke; 4-hydroxy-a-methyl tryptamine QIP-
4) 2.5 to 12.0 mg/kg; and I-methyl psilocybin
6.8 to 12.6 mg/kg. Single injections ranged he-
tween 0.5 and 2.0 mg/kg with the exception of
psilocin which were 0.1 to 0.5 mg/ke.

The second preparation involved the complete
transection of the brain in the prepontine, pre-
eollicular plane in accordance with Steiner and
Himwich (1962) and was therefore rostral to the
midbrain (see fig. 2, transection 1). Animals so
transected were pretreated with 3.0 arams of urea
dissolved in 7.0 ce of distilled water 30 minutes
before the operation was begun. Numerous control
observations revealed that urea given in this
dosage, 7.e., 1 o/, " not affect normal EEG
patterns. In this preparation no eurare was civen
after the initial injection. The procedure for mak-
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F1c. 1. Chemical structures of serotonin and of compounds investigated in the present study.

ing the transection involved drilling 3 to 4 holes
on each side of the sagittal suture in @ line parallel
to the coronal suture 11 mm posterior to it. The
tily of the head brings the actual plane of tran-
section to o position 8 mm posterior to the coronal
suture with respect to the brain. No holes wer

drilled directly over the sagittal suture. A Wappler
cold cautery scalpel with a needle-like fitting was
then inserted into each hole several millimeters
al a time with intermittent use of current (I to
2 seconds at o time). This cauterization was done
on each side, working towards the center. The
holes in the scalp were then connected with a
rongeur, leaving a section about 2 to 3 mm long on
both sides of the sagittal suture. Next the cautery
was used (o burn a shallow V under the intact
center plece in order to eliminate excess bleeding
from the central sinus. The remaining center
section of bone was then removed and the central
section of '1‘;:“1111 cauterized. Then the needle was
repluced with a flat spatula-like fitting which was
passed along the entire extent of the open area in
an effort to zever any remaining connections. To
be certain that all fibers were severed, the foot-
p:zds of these unimals were stimulated peripherally
and in successful preparations, EEG cortical alert-
ing fuiled 1o oceur. As an additional precaution,
the brains were removed at the end of each experi-

ment to ascertain if the transection was complete
and in the prescribed plane. Five of the animals
prepared in this manner were injected with MP-
809 vo o total dosage of from 5.0 to 12.0 mg/kg in
each experiment. Three other animals were given
3.0 mg/kg of d-amphetamine (in I-mg/kg doses at
3-minute intervals) and then 0.1 mg/kg of eserine
after being pretreated with 8.5 mg/kg of MP-809.
Two others were injected with psilocin for total
dosages of 1.0 to 1.2 mg/kg.

The third preparation involved a postcollicular,
postpontine transection resulting in a cut caudad
to the midbrain (see fig. 2, transection 3). The
procedure used for this tr.msectlon was the same
as that for the more anterior cut, except that only
two holes could be made on cach side of the sagittal
suture, these being on a line 22 mm posterior and
parallel to the coronal suture. This transection
was much less eritical than the one more anterior
because fewer of the main sources of blood supply
pass through this area. Each of three animals
prepured in this manner was given 5.0 to 12.0
mg/kg of MP-809. Two others received first 2.9 to
4.0 mg/kg of psilocin and then 3.0 mg/kg of d-am-
phetamine. In addition, two intact animals were
injected with psilocin until an alert pattern was
evoked (1.0 to 1.1 mg/kg) and then they were tran-
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1. = PRE-COLLICULAR -- PRE-PONTINE

2, = POST-COLLICULAR -- PRE-PONTINE

3. = POST-COLLICULAR -- POST-PONTINE

4. = lst. CERVICAL
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F1a. 2. Schematic representation of the rabbit brain showing planes of transections; in our experi-

ments transections 1, 3 and 4 were employed.

sected cephalad to the midbrain (fig. 2, transee-
tlon 13,

The fourth type of preparation involved g
transcetion of the spinal cord at the level of the
first cervical vertebra (fig. 2, transection 4). The
animals were prepared in standard manner for
EEG recording, the posterior neck museles were
then retracted and a portion of the atlanto-oc-
cipital membrane was removed, thus exposing the
spinal cord to direct view. The upper part of the
first cervical vertebra was rongeured away per-
mitting transection at a point 4 to 5 millimeters
caudal to the obex. The actual transection was
accomplished by passing a dental excavator under
the spinal cord and drawing it upward across the
entire horizontal extent of the cord under direct
vision. After each experiment, the completeness
of the transection wasg reconfirmed by postmortem
examination.

In an effort to localize a site of action of psilocin,
in one group of four animals, the atlanto-occipital
membrane was removed prior to the injection of
psilocin but the actual transection was not made
until o sustained arousal pattern had been ob-
tained in the EEG by multiple injections of psi-
locin at the rate of 0.25 mg/kg every 5 minutes,
Sustained alerting occurred at values between
0.5 and 2.0 mg/kg. In two of these animals, a sec-
ond trensection was made at the posteollicular
level (fig. 2, transection 3) to differentiate the
action of psilocin from that of d-amphetamine.

Ve also undertook to determine whether or not
an incrense in the eontent of Lotal brain serotonin
accompanied the changes in the EEG pattern in
four controls and four drug-injected animals. The
drug-injected animals received either MP-800
(1.0 mg/kg in 1.0 cc of distilled water) or psilocin
(0.7 mg/kg in 2.6 cc of distilled water) while the
controls were given either 1.0 ce or 2.6 cc of dis-
tiiled wuter. Injections were made into a marginal
ear vein at intervals of 7 minutes; three injections
were given for each trial. Because alerting was
usually seen 7 minutes after the last of o series
of three such drug injections, the animals were
sacrificed at that time and their brains were re-
moved. Each of the hemispheres and the brain
stems were then separated and preserved by freez-
ing with solid carbon dioxide. Seroteonin and nox-
epinephrine were determined by the method of
Shore and Olin (1958).

Resvwurs. As shown in figwe 3, a normal
resting I'EG pattern consisted of high amplitude
slow waves interrupted by relatively rapid
spindles (14/sec). Noise produced by hand clap-
ping or pain stimulation changed the resting
pattern markedly. All leads showed o sharp
reduction in amplitude and an inereage in fre-
quency in addition to the elimination of spindles.
Under these conditions the control alert pattern
lasted for 10 to 20 seconds.
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RABBIT EEG RESTING PATTERN
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¥16. 3. Cerebral electrical activity of a eurarized unanesthetized rabbit showing typical synchronous
patterns of high voltzge waves and 14/sec spindles.

The leads are (rmdmrr downward) (1) right motor cortex, (2) left caudate nucleus, (3) right amygdala,

() left limbie cortex, (3) right linibie cortex, (6) left hipposampus, (7) right thalamus and (8) BKG.

teern In

inmals. The EEG ALERT PATTERN OF INTACT RABBIT AFTER INJECTION

cr MP-209 OF MP 809 —1.5mg/kg LV.

or )3 loein

)“‘“J(‘ hc L'MOTORMMNMWMMMWWWWW

G ec of dis-

L. CAUDAT & A e e A A A Mo WA s AP AN A A PR NANANSAN AR et e NN o NN

erting wus
of o series
le vere R MOTOR ==t AN A AN A A S I AU S PN NN ANAR NN A J s AASAANA AN S A AAA AN I

mals were

15 Were re-

ﬂma; brain R, CAUDAT E AP A A e A NN A ot oyttt et AN AN AANARSA M Ui WNRAAA s S NS
«d by freez-

n Gnd nor-

method of L.LIMBIC WWMWWMNWWWWWM

L HIPPO. _%N "W Mv‘),wﬂ‘\‘\‘/ﬁﬂb\(v\.\/\’\ﬂ V,J‘/V\_/\ff \ ‘L“ \ﬁ JV\{\.‘ l‘\, I\. \‘\QN\ \‘ }\l Nkj ‘\!‘\;‘\N
RLHIPPO. —f A\AAAA A Aol AR A i A MwW{MWJW VAMANA MJ“NV\!‘MMW WA WW

1-$EC

I 1G. 4. Cerebral electrical activity of rabbit with intact brain after administration of 1.5 mg/kg of

1P-300.

\ stice the desynchronization characterized by low amplitude and absence of sleep spindles and slow
WaVEs,



12 BRODEY ET AL. Vol. 140 156

A EEG PATTERN OF RABBIT, WITH PRE-COLLICULAR PRE-PONTINE TRANSECTION, A

BEFORE MP 809 -8.5mg /kg IV.
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EEG PATTERN OF RABBIT, WITH POST-COLLICULAR POST-PONTINE TRANSECTION,
BEFORE MP 809-7.0mg/kg LV.

R.MOTOR — [\/\/\\ﬂ r\ f\ M/\Aﬂ\ J\N 'al'\‘ W\ N \ MPW
wl i ww/\ Ws‘»m
R.AMYG. —VWW WMWWW\MMW\/WW

LUMBJC—WVHIL ‘ﬂﬂwﬂif"ir Mljﬂt N \;ﬂ\ m u‘%"ﬂ'
s 4 M

\x& f&a‘ r\ﬂ il h \ |
P 0 e \W M i wWWWv il
R.THAL.——WW \;WAMMMWMM%W(\WWM

R.LIMBIC ~—

Wi

EEG PATTERN OF RABBIT, WITH POST-COLLICULAR POST-PONTINE TRANSECTION,
AFTER MP 809-7.0mg/kg IV.

_ A M
& MOTOR wn\}wwi\; P'S\\j\i.‘.i !RW\ W\ f’”‘“\;w M\M“’\WNMWWN\‘

L. CAUDATE AN At n A espvnd s AAAMAY A AN AN AAMAMN A A M VAR AR AT
R AMYG. I A s A A ot S Vi A A A s e N MY A A S
L.Libeei e —ppimuia, e At Uit i W s et intt WA
R isC oo it MMMMMMMMN‘MW o snpaply
oo

R.THAL. WWA‘MWWWWMW%WWWWWW

TEET'DOW 9Su3-4
EXG A EMAAAAARARRARRRRRAMR AMMAANAAARMAARMRADNNASMRROANRANARRRRAVMAMRRRRARNRM!

F1a. 6. Cerebral electrical activity of rabbit transected in a postcollicular postpontine plane and
administered 7.0 mg/kg of MP-809.

The pattern ob~e1ved in B resembles the desynchronization presented in figure 3 differing only in
the somewhat higher amplitude of the cortical brain waves.
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Experiments performed on groups of 6 intact
animals using each of the five compounds—
psilocybin, psilocin, MP-809, MP-14 and
1-methy! psilocybin showed that patterns identi-
cal to the control alerting were obtained after
sufficient drug was administered (see fig. 4).
The amount of drug required to produce a pat-
tern similar to control alerting varied from one
experiment to another. However, once estab-
lished, the alert pattern held for 45 minutes or
longer with each agent and thus was of signifi-
cantly longer duration than the arousal evoked
on control. The quantity of each agent needed
to produce sustained activation was psilocybin
4.0 to 6.0 mg/kg; psilocin 0.5 to 2.0 mg/kg:;
MP-809 1.0 to 2.0 mg/kg; MP-14 5.0 to 7.0
mg/kg; and l-methyl psilocybin 6.8 to 12.6
mg/ke.

The two most potent drugs on a weight basis,
psilocin and MP-809, produced activation in a
more sustained manner than the other congeners.
Tor these two drugs there was 4 specific dosage
level at which the drug evoked EEG activation.
Furthermore, this level was practically the same
for all trials. The above cannot be said for the

SYNCHRONIZED EEG PATTERN OF RABBIT,

ET AL. Tol. 140

other three; MP-14, psilocybin and I-methyl
psilocybin. Although the final result with these
three drugs was an alert pattern like that de-
scribed for pain or hand clapping, there was
greater variation in the dosage required for
arousal. The point at which the final alert
pattern appeared varied to a greater extent and
the pattern preceding it often fluctuated between
alert and rest.

Lxperiments on animals successfully transected
at the precollicular, prepontine plane indicated
only 2 slight lowering of amplitude in the sub-
cortical leads after 8.5 mg/kg of MP-809 had
been administered (see figs. 5\ and 5B). Sleep
spindles and high amplitudeinthe cortical regions
(motor and limbic) remained unchanged. The
amount of drug used in these trials was in excess
of five times that needed to cause alerting in
nontransected animals. Rabbits given a total
of 3.0 mg/kg of d-amphetamine after the usual
total dose of 85 mg/kg of MP-809 showed no
change in the resting pattern. However, a sub-
sequent injection of 0.1 mg/kg of eserine sali-
cylate, only one-third the dose usually required
for sustained arousal, evoked characteristic

WITH POST-COLLICULAR POST-PONTINE

TRANSECTION, DESPITE PSILOCIN-3.2 mg/kg LV.
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F16.7. In this rabbit an alerted EEG pattern had been previously produced by the administration of

1.2 mg/kg psilocin.

Subsequent posteollicular postpontine transection changed the pattern to one of synchroniza‘ion
which was maintained despite an additional dose of 2.0 mg/kry of psilocin,
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EEG ulerting. Some animals displayed a tendency
to alert at a dose of 0.1 mg/kg of eserine but to
obtain the maximal degree of alerting in all
animals, the dose of 0.3 mg/kg is usually re-
quired {Steiner and Himwich, 1962).

VWWhen the animals were transected in a post-
collicular, postpontine plane, a total dosage of
7.0 mg/kg of MP-809 induced a marked arousal
in the EEG pattern (see figs. 6A and 6B). The
comparison of the brain waves before and after
administration of the drug revealed a marked
reduction in amplitude in all leads together with
an elimination of slow waves and all but an

occasional sleep spindle. A comparison of these
waves with the sensory-stimulated and drug-
induced alert pattern in animals with intact
brains showed that the waves in the transected
animals were not desynchronized to the same
degree as the nontransected animals because the
amplitude was slightly higher in ‘the cortical
leads and because an occasional spindle was seen
in the motor arca.

Animals transected rostral to the midbrain
(transection 1) and given a total of 1.0 to 1.2
mg/kg of psilocin alone, showed no apparent
change in the EEG pattern. Similarly psilocin
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Fig. 8. Limits of site of action of psilocin.
(A) Predrug resting rhythm, (B) psiloein alerting, (C) continued maintenance of psilocin alerting after
transccuion of spinal cord at first cervical vertebra, (D) loss of EEG arousal after second transection
caudad to midbrain, and (E) arousal restored by d-amphetamine.
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failed to cause an EEG alerting when adminis-
tered to animals transected caudad to the mid-
brain (transection 3) in total doses of 2.0 to 3.0
mg/kg. When, however, these animals were
then given additional drug in the form of 3.0
mg/kg of d-amphetamine, a fully alert EEG
pattern was induced. In other animals transected
after an alert pattern had been evoked with
psilocin, the transection eliminated all signs of
the alerting and prevented its return in spite of
further administration of psilocin (see fig. 7).

A total of 4 animals was transected at the
level of the first cervical vertebra (transection 4)
in experiments with psilocin. Cervical transection
cid not abolish previously induced psilocin
activation in each of the rabbits studied. The
pattern was abolished, however, when two of
these animals were transected a second time at
the postcollicular level. ELG alerting was re-
established in these two animals with 3.0 mg/kg
of d-amphetamine after the psilocin induced
arousal had been abolished by posteollicular
transection. EEG tracings from this sequence
of events are presented in figure 8.

It is known that drugs which act by inhibiting
the monoamine oxidase may produce increases
of brain biogenic amines by 50% or more in a
period of 2 hours. In order to ascertain whether
psilocin and MP-809 possess such powers, some
pilot experiments were done under the experi-
mental conditions previously stated including
dosages used and the time intervals for injections
and total duration of experimental periods. Under
these conditions, the differences hetween con-
trols on 4 rabbits and two each of psilocin and
MP-809 were not significant, thus suggesting
that no appreciable changes were produced by
these two drugs in our experimental conditions.
In the animals given MP-809, the average con-
tents of serotonin changed as follows: brain stem
0.82 ug/g to 0.86 pg/g and for the hemispheres
0.37 pg/g to 0.48 ug/g. The averages for epineph-
rine contents were as follows: brain stem 0.58
ug/g to 0.57 ug/g and for the hemispheres, 0.38
re/g to 0.37 pg/g. In animals injected with psilo-
cin, the average contents of serotonin changed
as follows: brain stem 0.82 pg/g to 1.01 pg/g and
for the hemispheres 0.37 ug/g to 0.44 ug/g. The
averages for epinephrine contents were as follows:
brain stem 0.58 ug/g to 0.51 ug/g and for the
hemispheres 0.38 ug/g to 0.35 ug/g.

Changes in blood pressure were studied in
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each of the four animal preparations for the two
more important drugs, MP-S09 and psilocin,
which yielded information from 14 animals.
MP-802 induced a slight fall in mean arterial
pressure while psilocin induced a slight elevation
of a similar magnitude with the degree of changes
being about equal for the two drugs (10 to 20
mm/Hg). Alterations in blood pressure occurred
normally after the first dose of either drug and
continued throughout the experiment with
random fluctuations of 5 to 10 mm/Hg.

DiscussioN. Our results show that psilocybin
and its congeners O-phosphoryl-4-hydroxy-N-
dimethyl tryptamine (psilocybin), 4-hydroxy-N-
dimethyl tryptamine (psilocin), 4-methyl-a-
methyl  tryptamine (QIP-S09), 4-hydroxy-o-
methyl  tryptamine (MP-14) and I-methyl
psiloeybin all evoked alert EEG patterns in
rabbits with intact brain. In addition it was found
that MP-809 acts effectively at the midbrain
level while psilocin does not.

In contrast to MP-809, the inability of psilocin
to produce EEG alerting in animals transected
caudad to the midbrain presents evidence that
pailocin does not possess a site of action in the
midbrain region. LSD-253, another psychotomi-
metic drug, also evokes EEG alerting (Rinaldi and
Himwich, 1955; Himwich ef al., 1959), an action
which also fails in animals transected caudad to
the midbrain (Bradley, 195S). According to
Bradley (1958), LSD-25 has a selective action on
the afferent collaterals leading from the lemnisci
to the reticular formation and our evidence
indicates a similar action for psilocin. The nature
of the present experiments with psilocin does
not permit a precise assignment of effects to
the afferent collaterals specifically, but the data
from the cervical and posteollicular transection
experiments indicate a site of action consistent
with this view.

Both psilocybin and psiiccin are psychotomi-
metic substances. Probably psiloeybin is dephos-
phorylated in the body to form the active com-
pound, psilocin (Horita and Weber, 1961;
Kalberer et al., 1962; Hofmann and Troxler,
1959). Psilocybin given to human beings (Isbell
et al., 1961) causes feelings of strangeness, diffi-
culty in thinking, anxiety, altered sensual per-
ception, elementary and true visual halluci-
nations and an alteration of body image. In
addition, eclevation in body temperature, pulse,
respiratory rate and systolic blood pressure
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Lave been noted. Isbell has shown that there 1s a
eross toleranee between psiloeybin and LSD-25,
and coneludes that these two drugs cause psychic
disturbances by acting on some common mecha-
nisin or on mechanising acting through a common
pathway. Our experiments  disclose that one
common site of action for these two psychoto-
mimetics may reside in the collaterals to the
soticular formation. These drugs evidently pass
tirough the blood-brain barrier readily (Kal-
herer et al., 1062) und probubly possess addi-
tional central sites of action to account for their
pavehotomimetie effeet upon bebavior  (Isbell
et oal., 19615,

The neeessity of a synergistic action of eserine
to cvoke an alerting pattern with MP-809 in
rabbits  transected  rostrally to the midbrain
indicates w limited degree of aetivity anterior to
the midbrain, an area which contains a cholinergic
clement (Timwich, 1962; Steiner and Himwich,
1062y, In addition, the ability of MP-809 to
elicit IEG alerting in animals transected caudad
to the midbrain disclosed a potent site of action
in the midbrain region, sn area possessing o
~trong adrenergie component  (Himwich, 1962;
Bradley, 1038). The present work does not decide
whether  MP-S09  penetrates  the  blood-brain
Larrier und acts directly upon the reticular forma-
tion like wnphetamine or on the contrury exerts
indirect effects like those of epinephrine and
norepinephrine which pass through the blood-
brain barrier very slowly and cause alerting
chiefly: by stimulation of peripheral receptors
(Bradley, 1938).

Our data on animals with intact brains show
that all five drugs studied produce EEG alerting
it rubbits, The distinet differences in the amounts
of drugs needed to elicit these changes may be
related to the small differences in the chemical
structures of these compounds. It is of interest
thae though psilocin and MP-809 are congeners
there is little agreement in their central sites of
setion. I further support of this conclusion
are the differences of their behavioral effects,
pstloeybin aud psilocin being psyehotomimetic
agents while MP-S09 is o candidate drug for use
as o stimulant in depressed patients. Perhaps
N N-dinethyl substitution I instrumental in
conferring  the psyehotomimetie properties. A
similir suthstitution in serotonin transforms it to
hufotenin, also a psvehotomimetic drug. It is
evident thut small but stravegic differences in

chemical structure may induce fundamental
changes and in this instance affect not only sites
of action but also behavior.

Our chemical determinations indicate only

insignificant rises in total brain scrotonin with-

MP-809 and psilocin. Freedman (1963), however,
showed that psilocybin produces an 119, rise
in serotonin and a 209 fall in norepinephrine.
It remains to be proved, however, that changes
of these small magnitudes arc of - functional
significance. It is also improbable that the com-
paratively small alterations in blood pressure
associated with the administration of MP-809
and psilocin, could account for the observed

EEG effects.

SUMMARY

In this study 59 rabbits were used for an EEG
analysis of five compounds: O-phosphoryl-4-
hydroxy-N-dimethyl tryptamine (psilocybin),
4-hydroxy-N-dimethyl  tryptamine  (psilocin),
4 - methyl - « - methyl tryptamine (MDP-809),
4-hydroxy-e-methyl tryptamine (MP-14) and
1-methyl psilocybin. Four different preparations
were employved, two involving transection of the
brain and one of the cervical cord. In experiments
on the intact brain groups of 6 rabbits were used
and each of the five compounds was tested. The
precollicular, prepontine preparation was em-
ploved in ten rabbits to localize sites of action of
AMDP-809 and psilocin. In other experiments
involving the postcollicular, postpontine transee-
tion 15 animals were studied for additional
information on the same two drugs. In addition,
4 animals having a transection at the level of the
first cervical vertebra were used in a further
study of psilocin.

In rabbits with intact brain all five drugs pro-
duced EEG alert patterns. When MP-809 was
administered to animals transected in a pre-
pontine, precollicular plane only a slight lowing
of amplitude was seen in the BEIG pattern. But
when one-third the dose of eserine needed to
evoke sustained activation in an animal so
transected was administered to animals pre-
treated with MP-809 a fully alert pattern was
obtained indicating a site of minor action rostral
to the midbrain and probably cholinergic in
nature. When, however, MP-309 was adminis-
tered to animals transected in a posteollicular,
postpontine plane the EEG pattern duplicated,
with minor variations, the EEG arousal seen in
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intact animals. Thus a potent site of action for
AMP-809 was found in the midbrain, a region
possessing a strong adrenergic component. Psilo-
cin failed to evoke alert patterns in animals
transected either rostral or eaudal to the mid-
brain, thus excluding the midbrain and structures
more rostrally situated as possible sites of action,
On the other hand, animals imjected with psilocin
and subsequently transected at the lovel of the
first cervical vertebra continued to display BEG
alerting thus indicating a site of action below the
midbrain but excluding the spinal cord. It is not
~ likely that small changes in brain serotonin or in
" svstemic blood pressure could account for the
i alterations in EEG produced by these two drugs.
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