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Much work has been done to delineate t.he vertical plus 835; caudate nucleus, anterior 3.
actions of the indole amines. One of %heimport-mt lateral ,qt ;;, vertic'd plus 4; amygdaloid complex.

indole amines, serotonin (5-hydroxytrypt'unine), .m_erim' 2, later'fi 5._.¢,vertical minus 6; hippt>.
is a n'aturM constituent of the brMn (Cost.,l. and ean_pus, t)_sterior 4, lateral 4, vertical plus 515;

lhMamus (VPL), p_mterior 4, l:_teral 4, ver_ic:d
Aprison, 1958) and is considered by some in- minus 1. A limited number of histological deter-
vestigators to be a neurotransmiiter (Brodie minations w-is m._de to cheek on lhe adequacy of
et ag., 1959). This study is concerned with an these coordim_tes but since no attempt was t,> he
elec_:roencephalographi¢ (EEG) anMysis of a made to treat recordings as representin_ specific
group of indole amines substltuted in the fourth nuelear sites in such structures :ts l'ne thnitunus
position instead of the fifth, namely psiloeybin and amygda!% a complete hist(_!r)gic:[[ eonfirma-
and ifs congeners, in an effort to determine their li,,n on every :mimM b,:ain was m)t undert._ken.
sites of fiction (see fig. 1). Psiloeybin has been F.ur different types of I)rep:,r-tti_ms were use(i:
shown to have psvchotomimetic properties ,me with ,*he mt-mt hr'tin, tw{_ ,_lhers with tram-'' seethes ,ff the br.dn at, two different levels and a
(Isbell et al., 1961). fo,irlh with cervical cord as well as hr:de t.ran-

secli(ms. The first group of experiments was do_e
MEr_mr>s. Fifty-nine albino rabbits ranging in on intact brains where preparation for EEG read-

weight from 2.3 to 2.8 kilograms were used in these ]eTs simply involved I)l'tcing monopohtr coaxial
experiments. All animals were traeheotornized elec_r()des iht(, the brain nt prcdelermined lo-
under ether and loc:tl pontocaine anesthesia, eati,ms in accord.race with rnet]m,4s previrmsly ]n.a
curarizcd and artificially respired. Sufficient time dese:'ibed (V:m Meter ct al., 1958). Five drugs were "' '
was .dlowed for the anita:ds to eliminate the ether used in these experhnents (struciures sl,m'n in :" !
before tracings were made. A polyethylene can- fig. 1). All drugs were dissolved in distilled water lilt
nula was inserted in the ammal _ fem,,ral vein an,{ jerte( !brough the femoral vein C:tllntl]'l..q?:
through which the drugs emfid be :tdministered intervals of 3 to 7 minutes. Total dos-_gesused in sui_
without causing tactile stimulation. In the ex- the production of .der!ins were as follows: O- ,Ifil
periments involving blood pressure, another can- p}ms!)l,,,'yI - -t-hydroxy - N - dimethyl trypt.mfine c,,}(
nula was placed in the femoral artery ,nd (psil_cybin) 4.5 lo 7.5 ms/kg; 4-hydroxy-X- lhe,
connected to a mercury manometer. Brain w:[ve dime!hyl trypt:mlhie (psilocin5 1.2 to 5.0 m_/l<g; "! :
rem)rdings were made on an 8-eh.mnel, Grass -l-methyl-a-methyl tryptamine (MP~S09) 1.0 to '2 se
Model Irt D electroencephalograph (EE(;). :L0 ,ns/kg; 4-hydroxy-a-methyI t ryi)t:tmine (MP- on ,
Coaxi'd electrodes were implanted according t(, l-t) '2.5 t, 12.0 ms/kg; :_nd 1-methy! psil_,cybin h,)Ic
the maps of S[wver el al. (1954) for the r'.tbbit. (;.S t,{*12.6 ms/kg. Single injections ranged be- roe-
The coordinates were as follows: Anterior cortex iween 0.5 'md 2.0 ms/kg with the excepti,m ¢ff !mt!
qnoU)r), anterior 3, 1.tteral 3}_, vertic'd plus S; psih,ein which were 0.1 to 0.5 rog/kg, was
posterior cortex (]}mbic), posterim' 4, htterM 4, The second t)repar:_tion involved the complete eeul

- fr(l_l

Received for public-_tion July 16, 1962. transecti,m of the brain in lhe prepontine, pre- sec_'
5!P-809 is the code number of Sandoz Pharnm- m)!licular phme in .tceordance with Steiner and sec! i

eeuticals for 4-methyl-a-methyl tryptan:tine. Himwich (1962) and was therefore rostr.d to the
Both mmms will be used interehangeably through- midbr-dn (see fig. 2, transection !). Animals s_ r_'!)l:
out the paper, transected were pretreated with 3.(¢ _:r:_rnso[ urea p:_,ssoThe ,.uthorswishto thankDr. R. Bircherof an e

. Sandoz Pharmaceuticals, Hanover, New Jersey, dissolved in 7.0 cc of distilled water 30 minutes })o c
for the gift of psilocvbin and its congeners used _.n before the operation was begun..Numerous control
these experiments. ]_t {s also a grext pleasure to _)bserv.!tions revealed lhat urea given in this pads
thank Mrs. Helen F. Owens and Mrs. /(at}_rvn. d_s:i_e, i.e., 1 _./,,k-__,- :' not 'iffeet normal EEG :tn,l:
Best for their technical assist'tnee .md Dr. G. i,,_l
l'seheidt for the chemical determinatitms of the lmt_,u'ns. In this prct>aratlml no curare was given lhe ]
biogenie anaines, after the inithd injection. The procedure for mak-
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:' coaxial Fro. 1. Chemical structures of serotonin and of compounds investigated in the present study.

iin,,d Io-

;'CVi(,llSi.V il,_ lille transection involved drilling 3 to 4 holes ment to ascertain if the transection was complete
u_ we:'e ,m each side of the sagit, taI suture in a line parallel and in the prescribed plane. Five of the animals

d:,_xvn in to tlc cororaI suture 11 mm posterior to it. The prepared in this manner were injected with MP-

cd ,,v:!tcr tilt of the head brings the actual pi-me of tran- S09 to 't total dosage of from 5.0 to 12.0 mg/kg in

:my,h: at section to :, position S mm posterior to the coronal each experiment. Three other animMs were given

s used in suul:'e wiih respect to the brain. No holes were 3.0 rog/kg of d-amphetamine (in l-rog/kg doses at

l,,,_s: O- drilleddirecfiyover thesagittal suture. A Wappler 3-minute intervals) and then 0.1 ma/kg of eserine

'p::m_l;m cold cautery scalpel with a needle-like fitting was after being pretreated with 8.5 rog/kg of MP-809.

;r.xy-N- then inserted into each hole severM millimeters Two others were injected with psilocin for total

) :;_./:/kg; 'tt a time wkh intermittent use of current (1 to dosages of 1.0 to 1.2 rog/kg.

"1.0 :,-_ 2 seconds ar :_ time). This cauterization was done The third preparation involved a postcollicular,

_<_ (:ziP- on each side, working towards the center. The postpontine transection resulting in a cut caudad

dI.,'yhin he'.cs in the scalp were then connected with a to the midbrain (see fig. '2, transection 3). The
l_'a([ ])(- rOll,CUr, 1 ,, · cr. _caVlllr, a section about 2 to 3 nun long on procedure used for this transection was the same

i}ti,m ,',f both sides of the sagittal suture. Next the cautery as that for the more anterior cut, except that only

was used i,, burn a shallow V under the intact two holes could be made on each side of the sagittal

!,,!!q3[,.t¢. center piece in order to eliminate excess bleeding suture, these being on a line 22 mnz posterior and
:w, p;'e from the central sinus. The remaining center parallel to the coronal suture. This transection
,_c.:. :,mi section of bone was then removed and the central

was much less critical than the one more anterior
i i,, ;:_e section of brain cauterized. Then the needle was

:::.i ..... _ replaced wit.}_ '_ fl'_t spatula-like fitting which was because fewer of the main sources of blood supply

.... ' ',.:':x: passed along the entire extent of the open areain pass through this area. Each of three animals

:. a,.: effort to -:ever any remaining connections. To prepared in this manner was given 5.0 to 12.0...... .>

.... ', }:)ecertain that ali fibers were severed, the foot- rog/kg of MP-S09. Two others received first 2.9 to

: % p:!ds of the,_c animals were stimulated peripherally 4.0 rog/kg of psilocin and then 3.0 rog/kg of d-am-

__;_. ami in succes.,ful prepa rations, EEG cortical alert- phetamine. In addition, two intact animals were

inl4 fMled to occur. As an additional precaution, injected with psiloein until an alert pattern was

', ,: .,.,.i4- tile brains were removed at the end of each experi- evoked (1.0 to 1.1 rog/kg) and then they were tran-
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Fao. 2. Schematic representation of the rabbit brain showing planes of transections; in our experi-
ments transections 1, 3 and 4 were employed. ]?z

pa(L,
seeted eephalad to the midbrain (fig. 2, transee- We aisc undertook to determine whether or not 'i'i
tkm !). an _nerease in the content o_ total brahl seroton]n (!, !

f OThe fourth type of preparation invoR'ed '_ accompanied ,h_ ehrmges in ltle EEC pattern ip
transection of the spinal cord att the level of the four controls and four drug-injected animals. The

-x "Ofirst cervical vertebra (fig. 2, transection 4). The drugdnjected animals received either MP-a0.,
animals were prepared in standard manner for (1.0 ma/kg in 1.0 cc of d[stilled water) m- psilodn

EEG reeordinz,_ the posterior neck nmscles were (0.7 ma/kg iu 2.6 cc of distilled water) _"m_e"tt-e t.
then retracted antl a porthm of the allan(o-or- contrrols were given either 1.0 ce or 2.6 cc of dis-
eipital membrtme was removed, thus exposing the filed water. Injeeti,ms were made into a m.u'ginal
spinal cord to d;,reet view. The upper part, of the ear vein at intervals of 7 minutes; three injections t.
first cervical vertebra was rongeured 're'try per- were given for each trial. Because alerting was
mi(ting transection ata point4 to 5 millimeters usually seen 7 minutes after the last of a ser",es
caudal to the obex. The actual transection was of three such drug injections, the animals were _"

: accomplished by passing a dental excavator under sacrificed -_t that time and their brains were re-
- the spinal cord anti drawing it upward across the moved. E'mh of the hemispheres and the brain R.

entire horizontal extent of the cord under direct stems were then separated anti preserved by freez-
vision. After each experiment, the completeness in,z with solid carbon dioxide. Serotonin and nor-
of the transection was reconfirmed by postmortem eph,mphrine were determined by the met,hod of k.
ex-mxination. Shore and Olin (1958).

In an effort to localize a site of aetlon of psi!ocin,
in one _roup of four animals, the athmto-oecipital I'{ESULTS. As shown in figure .3, a normal L.

membrane was removed prior to the injection of resting EEG pattern consisted of high amplitude
psiloein but the :mtuaI transection was not made slow waves interrupted by relatively rapid a.
until a sustained arousal pattern },:rd been ob- s?md!es (I4/see). Noise produced by hand ciap-
tained in the EEG by multiple injections of psi- ping or pa.in stimulation cbanaed the resting

· !coin at the rate of 0.25 ma/kg ever)' 5 minutes. , g_
i Sustained alerting oceurred at values between pattern markedly. All leads showed a sharp

' 0.5 and 2.0 ma/kg. In two of these animals, a see- reduction in amplitude and an increase in fre-
e, _mnm.>. MP-S· end transection was made at the posteoilieular queney in addition to the elimination r %· ,,_ F_

level (fig. 2, transection 3) to differenti.ttc the Under these conditions the control alert pattern No
action of psiloein from ill'ti of d-.mHfimtaminm !".sled for 10 to 20 seconds, wavc_
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RABBIT EE5 RESTING PATTERN
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i,ko. 3. Cerebral electrical acr;.vity of a curarized unanesthetized rabbit showing typical synchronous
1),:_ttcrnso:' idgh voltage waves and 14/sec spindles.

_[_:_".',,r :._r The leads are (reading downward) (1) right meier cortex, (2) left caudate nucleus, (3) right amygdala,
....... t,,_',i:, (' i 10lb limi:b cortex, (5) right limbio ¢t)rt0x, (6) !eft_hippoeampus (7) right thalamus ._nd (8) BKG.
[_uttcrr h_

_imxls. ff'l:e EEG ALERT PATTERN OF INTACT RABBIT AFTER INJECTION

er MP-_u9 OF MP S09 --I.5 mB/kg hV.
0F ? 57,Ot'i.'l
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{ti ,' _ ; _ ,i r' !,1'''' _ t r I ' I ' i I I r ; 'r'll rlt' '*r Irrl'' rt_ ['_q I1_, ill
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. ,, [..... .. l:rO. 4. Cerebral electrical activRy of rabbit with intact brain after administration of 1.5 mB/kg of

"" ' ""' _Xotice t[._ desynchronization characterized by low amplitude and absence of sleep spindles and slow
W:_VC$.
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A EEG PATTERN OF RABBIT, WITH PRE-COLLICULAR PRE-PONTINE TRANSECTION, /'_

BEFORE MP 809 - 8.5 mg//kg I.V.

L CAUDATE- . _ _'_ ''_' 'J " L.(

R. AMYG. _ R. I

r'.

L.L

'l -$ Ef IO0,uv ,,,9.CCJ B - $

f

'! B EEG PATTERN OF RABBIT, WITH PF?E-COLLICULAR PRE-PONTINE TRANSECTION,

AFTER MP 809 - 8.5 rog/kg I.V. E

· , _,'_ ,_ ,_ . ¥ _ ? ',_,,:_ '_'_' -.,_ _ -- _;,ti,,_ _._

R. AMYG. R. At

L.HIPPO. ': ' - -__ __ ____ ,_ '---_"-''y'" .'" _.Hr!

R. THAI. R. TH

'1-5£C T IOOpv g CjB_3

Ftc. 5. Cerebral electrical activity of a rabbit transected in a precollieular prepontine -" ,ne and Fzc_.
administered 8.5 rog/kg MP-809. admin

Notice the persistence of high voltage waves and sleep spindles and the lowering in amplitude from Tile
' the caudate nucleus, amygdala, hippocampus and thalamus after MP-S09. the so_
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A
ECTION, EEG PATTERN OF RABBIT, WITH POST-COLLICULAR POST-PONTINE TRANSECTION,

BEFORE MP 809-7.0 rog/kg I.V.

R. AMYG.

R TH,AL _, '_

9-C JB-_
I-S,rC 9 C JB-- ?

[CTfON, _3
EEG PATTERN OF RABBIT, WITH POST-COLLICULAR POST-PONTINE TRANSECTION,

, i ,'_ AFTER MP 809-7.0 rog/kg IM

L. CAUDATE

_,A_ R.AMYG.

'"_V'_ _.-_,_-_'_-_,_,_,__,_¥_¢__,___ee_ .
',_/!/ii/

. _ ¥

R. THA[.. ----..VV_%_*u,_ * , ;. , .. . -. ........ . ,.. N,iI___
9c_-jS_S

_1-$."'C 9--CJ'3--4
.U.8.) -_.,_'A

ph,.ne and F.'a. 6. Ce_'ebrM e]ectrica] aotivRy of rabbit tra_sected i_ _ post¢ollicu]m' pos_po_inc pla_c a_d
administered 7.0 rog/kg of MP-809.

'Rude fi'o:n The p_tter_ observed i_ B resembles the desy_¢hro_izatio_ prese_ed in figure 3 differing only in
Zhe somewhat higher amplitude of the cortical brain waves.
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Experiments performed on groups of 6 intact other three; A{P-14, psilocybin and 1-methyl L;!')
animals using each of the five compounds- psilocybin. Although the final result with these u,:
psilocybin, psiloein, 1IP-809, 1'IP-14 and three drugs was an alert pattern like that de- :,';_!:
1-methyl psilocybin showed that patterns identi- scribed for pain or hand clapping, there was :_fi_

cai to the control alerting were obtained after greater variation in the dosage required for c!,i_
sufficient drug was administered (see fig. '4). arousal. The point at which the final alert 'd
The amount of drug required to produce a pat- pattern appeared varied to a greater extent, and cc,l!i
tern similar to control alerting varied from one the pattern preceding it often fluctuated between 7.0:
experiment to another. However, once estab- alert and rest. in t

lished, the alert pattern held for 45 minutes or Experiments on animals successfully transeeted corn
longer with each agent and thus was of signifi- at the precollicular, prepontine plane indicated .'ulm.
cantly longer duration than the arousal evoked only a slight lowering of amplitude in the sub- ,'_4u
on control. The quantity of each agent needed eorticaI leads after 8.5 mg/kg of MP-S09 had au r

to produce sustained activation was psilocyb!Ln been administered (see figs. 5A and 5B). Sleep
4.0 to 6.0 mg/kg; psilocin 0.5 to 2.0 mg/kg; spindles andhigh amplitudeinthe cortiealregions
1IP-809 1.0 to 2.0 mg/kg; lIP-14 5.0 to 7.0 (motor and limbic) remained unchanged. The
ms/kg; and 1-methyl psilocybin 6.8 to t2.6 amount of drug used in these trials was in excess

ms/kg, of five times that needed to cause alerting in
The two most potent drugs on a weight basis, nontransected animals. Rabbits given a total

psilocin and 1_[P-809, produced activation in a of .3.0 ms/kg of d-amphetamine after the usual
more sustained manner than the other congeners, total dose of 8.5 ms/kg of MP-S09 showed no
For these two drugs there was _t specific dosage change in the resting pattern. However, a sub-

level at which the drug evoked EEG activation, sequent injection of 0.1 ms/kg of eserine sa!i-
Furthermore. this level was practically the same cylate, only one-third the dose usually required
for all trials. The above cannot be said for the for sustained arousal, evoked characteristic

5YNCMRONIZED EEC PATTERN OF RABBIT, WITH POST-COLLICULAR POST-PONTINE

TRANSECTION, DESPITE PSILOCIN-3.2 mg//kg I.V.

R._,oroR--_l_I S j_,, !, __ !a., ' _, I_,'1,

v%

EKG I II , "I II [ I ' I 1 II I Il '

T IoolJv 9-¢.1t1_5
'I-SEC

Fz_. 7. In this rabbit an alerted EEG pattern had been previously produced by the administration of
1.2 mg/kg psilocin. (A) r

Subsequent postcollicular postpontine transection changed the pattern to one of synchronization transec
which was maintained despite an additional dose of 2.0 rog/kg of psilocin, caudad
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nd 1-methyl EEG alerting. Some animals displayed a tendency occasional sleep spindle. A comparison of these
o ! cr

,t with these to alert at a dose of 0.1 rog/ko of esefine but to waves with the sensory-stimulated and drug-
like that de- obtain the maximal degree of alerting in all induced alert pattern in animals with intact
7, there was animals, the dose of 0.3 rog/kg is usuMly re- brains showed that the waves in the transected

rcquh'ed for quired (Steiner and Himwich, 1962). animals were not desynchronized to the same
final alert V/hen the animals were transected in a post- degree as the nontransected animals because the

_r extent and collicular, postpontine plane, a total dosage of amplitude was slightly higher in the cortical
_ted between 7.0 rog/kg of A,IP-S09 induced a marked arousal leads and because an occasional spindle was seen

in the EEG pattern (see figs. 6A and 6B). The in the motor area.
ly transected comparison of the brain waves before and after Animals transeeted rostral to the rnidbrain

ne indicated administration of the drug revealed a marked (transection 1) and given a total of 1.O to 1.2

: in the sub- reduction in amplitude in all leads together with rog/kg of psilocin alone, showed no apparent
STP-S09 had an elimination of slow waves and all but an change in the EEG pattern. Similarly psilocin
i 5B). Sleep

rtiea!regions INTACT PR£PARAT;ON

_anged. The CONTROL ,s,.ocm-_.o,,g/k;
A

al%rting in R..oroa

'ever, a $tlb-

_erille sali-

ally required

NTINE

_/(G i;lii'_ii,";'l;ilii,il;_liil:;i*,'IHIllili_I I[ill]illlf!lll[illill!lil!llilll[litltl'

C D £

.; _.cJ.2- 5 P.S;£OC:_-1.0 re.g/kg CONT. P$_LOC_N- ;.0 ,'_g/kg CONT. d AMPH£TAMIN£ - ._.0 .,g/kg
9C--W$-3_

n:..::'ati_,n of Fzc.. 8. Limits of site of action of psilocin.
(A) Predrug resting rhythm, (B) psilocin alerting, (C) continued maintenance of psilocin alerting after

:.:_,:2zation transection of spinal cord at first cervical vertebra, (D) loss of EEG arousal after second transection
¢audad to midbrain, and (E) arousal restored by d-amphetamine.
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failed to cause an EEG alerting when adminis- each of the four animal preparations for the two _':'TM

tered to animals transected caudad to the mid- more important drugs, MP-S09 and psilodn, :
brain (transection 3) in total <loses of2.0 to 3.0 which yielded information front 14 animals. "'[:"

, ma/kg. When, however, these animals were MP-809 induced a slight fail in mean arterial

then given additional drug in the form of 3.0 pressure while psiloein induced a slight elevation T_,,
ma/kg of d-amphetamine, a fully alert EEG of a similar magnitude with the degree of changes l':_t!_x

opattern was induced. In other animals transeeted being about equal for the two ¢_tugs (10 to 20 '"':"_'
after an alert pattern had been evoked with mm/Ha). Alterations in blood pressure occurred _dm,,
psiloein, the transection eliminated ail signs of normally after the first dose of either drug and T',,_i,'u
the alerting and prevented its return in spite of continued throughout the experiment with l},,.,,_
further administration of psiloein (see fig. 7). random fluctuations of 5 to 10 mm/Ha. 1.,re,'

A total of 4 animals was transected at tile DISCUSSION. Our results show that psilocylAn ti,,n:,l

level of the first cervical vertebra (transection 4) and its congeners O-phosphoryI-4-hydroxy-_'- t'sx'"}_
in experiments with psilocin. Cervical transection dimethyI tryptamine (psilocybin), 4-hydroxy-N- _! "/''
did not abon._h previously induced psilocin dimethyl tryptamine (psiloein), 4-methyl-a- '1'},,
activation in each of the rabbits studied. The methyl tryptamine (lIP-S09), 4-hydroxy-c_- f,, _.v

pattern was abolished, however, when two of methyl tryptamine (MP-14) and 1-methyl _.:,I_i,i
these animals were transeeted a second time at; psilocybin all evoked alert EEG patterns in in, li,':
the postcollicular level. EEG alerting was re- rabbRs with intact brain. In additionit was found t l_,, ,n
established in these two animals with 3.0 ma/kg that MP-809 acts effectively at the midbrain '" ""'IU{;_}
of d-amphetamine after the psiloein induced, level while psilocin does not. ,.tM!
arousal had been abolished by postcollicular In contrast to MP-S09, the inability of psilocin t,, I}.
transection. EEG tracings from this sequence to produce EEG alerting in animals transected ill _h
of events are presented in figure 8. caudad to the midbrain presents evidence that

It is known that drugs which act by inhibiting _>silocin (Ices not ;mssess a site of action in the si,..,

the monoamine oxid'/se may produce increases midbrain region. LSD-25, another psycho(omi- wh,,tt
o'f brain biogenic amines by 50% or more in a metic drug, also evokesEEG alerting (Rinaldiand }mrril
period of 2 hours. In order to ascertain whether Himwich, 1955; Himwieh et al., 1959), an action Ii,mi
psiloein and MP-809 possess such powers, some which aisc falls in animals transeeted caudad to il,lir_

.: pilot experiments were done under the experi- the midbrain (Bradley, 195S). According to n()l'(.l_
mental conditions previously stated including Bradley (1958), LSD-25 has a selective action on t,r:dn

: dosages used and tile time intervals for injections the afferent collaterals leading from the lemnisci ,d,Ml

! and totalduration of experimentalperiods. Under to tim reticular formation and our evidence (ih':_(
these conditions, the differences between con- indicates a similar action for psJfocin. The nature ()u
trols on 4 rabbits and two each of psiloein and of the present experiments with psilocin does
MP-809 were not significant, thus suggesting not permit a precise assignment of effects to ll,,,t:· inml

! that no appreciable changes were produced by the afferent, collaterals specifically, but the data ,,l' ,b'
these two drugs in our experimental conditions, from the cervical and postcollimdar transection

: In the animals given MP-809, the average con- experiments indicate a site of action consistent N_ 1'11{'i

· tents of serotonin changed as follows:brain stem with this view.
: llmi

: 0.82 /_g/g to 0.S0 /zg/g and for the hemispheres Both psi!oeybin and psik.dn are psycho(omi- (her,,
. : 0.37/_g/g to OAS/_g/g. The averages for epineph- metic substances. Proloably psiloeybin is dephos- :wi lo,

: fine contents were as follows: brain stem 0.58 phorylated in the body to form the active eom- :Ir(. 1

· <' t_g/g to 0.57 /_g/g and for the hemispheres, 0.38 pound, psilocin (Horita and Weber, 1961; i,silo (
/_,g/g to 0.37/_g/g. In animals injected with psilo- Ka!berer et al., 1962; Hofmann and Troxler,
tin, the average contents of serotonin changed 1959). Psiiocybin given to human beings (Isbell :Lgenttls :!

cr f_ o- ce
as follows: brain stem 0.82 _z_/, to 1.01/_,/_, and et el., 1901) causes feelings of strangeness, diffi- X.N.
for the hemispheres 0.37 t_g/g to 0.44/_g/g. The eulty in thinking, anxiety, altered sensual per-
averages for epinephrine contents were as follows: eeption, elementary and true visual halluci- ,'-nrc' simil:
brain stem 0.5S ,,_/_ to 0.51 _g/g and for the nat. tons and an alteration of body image. In: t_m m _ Inll¥_
hemispheres 0.,38 /_g/g to 0.35 /_g/g. additibn, elevation in body temperature, pulse, ex'Mt'

: Changes in blood pressure were studied hi respiratory rate and systolic blood pressure
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for the two lmvc b.en re,ted, lsbcll lms shown that there is '_ cherub:al structure may induce fundamental
,ross tolcram'e between psih,eybin .md LSi)-25, changes and in this in._tance affect not only sites

A psilocin,
4 animals. :md (*oncludcs that these two drugs,au.e 1)syehic of -_etion but also beh-[vior.
.au arterial disturbances by acting on some common mecha- Our ehmnical determinations indicate only

_t ciera(ion nismor on me(.banisms acting through a common insignific'mt rises in total brain serotonin with.

· of changes 1,:dhw._.y. Our exlxq'iments diselose that one MP-809 and psiloein. Freedman (1963), however,
vompmn .-he of action for these two 1)sychoto- showed that l)silocybin produces an 11% rise

; (10 _o 20
re occurred milm'ties may reside in the collaterals to the in serotonin and a 20% fall in norepinephrine.

:',*ticul'tr i'omnation. These drugs evidently p.tss It remains to be proved, however, that ch-rages
r drug and
nent with Il.rough the blood-bt'tin barrier readily (I':al- of these sraM1 magnitudes are of functkmal
,,. }.,rcr ct ,l., 1962) 'md prob:d)ly possess -tddi- siglfifieance. It is also improbable that the eom-

psilocybin ti._,d central sites of aetion to aceount for their paratively small alterations in blood pressure
iydroxy--X- l%V,.}mtominmtic effect upon behavior (Isbell associated with the administration of MP-S09
_ydroxy-.N- _t "['' 196i). and psilocin, could account for the observed
:-methyl-a- The nc,essity of a synergistic action of eserine EEG effects.

' ;,, evoke an alerting pattern with MP-S09 in
hydroxy-c_-

1-methyl r:fi,bils transected rostrally to the midbrain s_'.xmxRY
;atrmu:s iii it.li,ates :t Ihnited degree of activity .ulterior to Ill this study 59 rabl)its were used for an i';EG
t was found ih( midi,rain, an area which contains a cholinergie analysis of five compounds: Oq)hosphoryl-4-

· ' 'x ,,l,ment (tlimwich, 19132; Steiner .md ttinuvieh, hydroxy-N-dimethvI tryptamine (psilocvl)in)?midarm'. · · ,
Ii ,) . .. (,_). In addition, the ability of MP-S09 to 4-hydroxv-N-dimefiM tryptamine (psiloein),

· of psilocin ,.lit'it I,;t'](; alerting in aninmis ir-ese(ted caudad 4 - methyl - a - methyl trypt-tmine (MP-809).
rr:msected t,, _.he mi,il,rain disclosed -i Ix)tent site of action 4-hydroxy-a-nmthyl tryptanfine (MP-14) and

donee that in the mhlbr-_in re_rion, ali area possessing a 1-methyl psilocyt_in. Four different preparations
_io:l iii Ibc ,ll·,,ng ad,'miergie eoniponent (Himwich, 1962; were employed, two involving transection of the

,_:,tlc.x, l!)3S). The present work dots not &wide brain -md one of the cervicid cord. Ill experimentssychotomi- i" ' -
:'.ihaI.[i and whether MI'-S09 1enetrates thc blood-brain on the int-u',t brain groups of 6 rabbits were used

, ali aetioll },:t;'vi(,rand acts directly upon the reticuh_.r forma- all([ each of the five compounds was tc._ixl. Tho
cauclad to ti,m like amphetamine or on the eontrary exerts preeollicul'ir, prel)ontine i)l'et)aration was em-

· .:;,, i,,!ire,t effects like those of epinephrine -md.o_...xg to ployed in ten rabbits to localize sites of action of
c action on n,,rcpinel,hrine which press through the blood- MP-S09 and psilocin. In other experiments

?e !eh-nisei i,':tin t)._rrit,r very sloMy and c:mse alerting involving the posteollicul-u', postpontine transec-
:' evidence ,.hiefly by stimulation of peril)hcral receptors tion 15 animals were studied for additional
q. (l_r:,llev, 195S). information on the sene two drugs. In addition,ilo natul e *

ilo(in does ()u:' d.,ita on .mimals with intact brains show 4 aninmls having a transection at the level of the
Il,ut all five drugs studied produce Ft'iG alerting first cervical vertebra were used in a furthereffects to

tt thc data t,_ ,'.,ti)hits.The distinct differem'es in the amounts study of psiloein.
tran_-ection ,,f _h'ugs m.eded to elicit these ¢.llallgt, s :ll:ty bo In rabbits with intact brain all five drugs pro-
cmisiste,a_ ,'mt( 1 T_, the small differences in the chemical dueed EEG alert patterns. When MP-809 was

>ll't/i'llll'e_- ,,I these eoml.)unds. It ix of interest administered to animals transected in a pre-

sychoromi- tim( thou_}_ 1)silodn and MP-S09 a,'e congeners pontine, precollicular phme only 't slight low,-Ang
is de:>hos- _here is litt'a' a_reement in their ,tnt(al sites of of amlfiitudc was seen in the EEG pattern. But

: ' m'titm. In fm'r.her SUl)l)Ort of tiffs conc!usi, m when one-third the (lose of eserine needed to
OliVe COi':l-

e_mcts, evoke sustained activation in an animal so_e'.', 10t)!; arc the differences of their t)etmvior'd _" '
d Troxler, i,sil,.'y}_il_ :md 1)sitocin being psychotomimetic transeeted was administered to animals ln'e -

. a -_ :,mmts while MP-S09 is u candidate drug for rise treated with 5IP-809 a fully alert pattern was

.ness, dill}- :,, :t .,timtlhmt in depressed tmtients. 1)((haps obtained indicating -t site of minor action rest(al
N.X-dinwthy_ substitution is instrumental in to the midbrain and probably eholinergh: in· 1

i15,1;[£ 1.301'-

- ,..(: _',ml'cl'ril_M the ,_svehotomimetic lm,l>erties. A nature. When, however, MP-S09 was adminis-

i::.a?. _:: _imil:ir sub.-tirution in se(et(rain transforms it to tered to animals transected in a lmstcollieutar,
_t:'_., ,ul-c }ttif_}tenin, also, a is) ''hero :ii netic drug. It i_ po_tpontine plane the EEG 1,attern duplicated,
t ,:,'->cr_ <.vi,!cnt (}mt small but strategic differences in with minor variations, the EEG arousal seen in
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intact animals. Thus a potent site of action for FImpm._n_x, D.: Amcr..I. Psvchiat., in press, 19(J2,.
MP-S09 was found in the midbrain, -t region ItLmvwn. H. E.: Reticula,: Activ.iting System--Current Concepts of Function. licnd :tt Firs* 'I'll
possessing a swon_ adrenerFAe component.. Psilo- Hahnem:mn $.vmposiunx on I>svchosomat. ic
tin failed to evoke 'deft patterns in animals l[edichm, pp. 211-'22(1. Lea & Fet;i_er, t)hila -

de!phia,1!)02:
tr:msected either rostr'd or c'md-d to the nfid- Hi_m'icu, H. E., VAN *[E'rER, W. G. AXDOWlJXS,

" brain, thus excluding the nfidbrain and structures H.F.: in Xeuropsyc}_op}ptrmaeoloay ecl. })v
: 3')9Etsevi,,rPul!i.Co.,New
,. more rostrMlv situated as possible sites of action. P. 13. Bradley, p. -,' Tm'k,1959.

On the other h-md. animals injected with psilodn HoF.x_Axx, _'1.. AND Tt_.OXI,ER, I_,: Fxperienti:',
and subsequently tr'msected '_t the !evel of the 15: 101. 1959.
first cervk"d vertebra continued to display EEG Hmu'rA, A. ,xxv Wzm.m.L..I.: Biochem. J>}Rtl'-mztcol. 7: 47, 1961.

'alerting thus indic-_t,ing a site of action bGIow the Is,s_r,, H., WoLmxCn, A. B., Wi×LEP, A..,_xl) l>_
midbr,dn but excluding the spin:d cord. It is not 5[_x_tR, E. J.: Psychopharmacologh_ 2: 147,
likeh' th:tt small ch,qnges in brain serotonin or in 19{;1. t,rin;

II_.ALBI'2I_.ER, F., t_.IlI'llS, XV. AND I{UTSCIt, MANN. J.: t(I ii

systemic blood pressure could account for the Biochem. Pharm'lcol. 11: 2(;1, 1!)(12. :mi_'
·alterations in EEO produced by these two drugs. P,IX._LDr, F. ;x×D HLmv_c}L H. I5.: J. nerv. ment.

Dis. 122: 424, 1955. c,,lw,
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