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Sun;mary Zusammenfassung

O.-lyscrgic acid diethylamide (l SI)) displays t I } tile Das D-l.ysctgsiiuredilithylamid (I.SD) enthiilt sowohi
phenylethylamine pattern present in mescaline, das Sttukturelement des Ptwnyliithylamin wel-
eyclazoeine anti eatecholamines and (2) tile 4-sub- ches auch im ('yclazocinc. im Meskalin und den
stituted tryptamine structure of psilocybin which is (.'atecholaminen vorkommt wie auch dic 4-sub-

a serotonin analog, llence (a) Naloxone a blocker stituierle l'r|,ptamin.Slruktur des Serotonin-Analogs

of the I.SI)-Iikc side effects of cyclazocine should Psiloc.ybin. Wir postuliercn daher cinc "cross tolcr-
land does) block effects of ISD. ;.lilt| Ib) cross-lob ante'" gwischen I.SD, Cyclazocine t,nd Mesk',din,
trance may be present between I.SI) al;tl cyclatzocmc jedoch tlas Fehlcn einer sold;0n zwischen Meskalin

but not between nlcscalin¢ arid psllocybin, und Psilocybin. Obcrdies wird gezeigt, dM._ Naloxonc

Even though LSD biuds suhcortically, its effect ou dic "LSl)-Ncbenwirkungen" des ('yclazocine wahr-
regional pcrfusion of the braiu and, prcsutnably, schcinlich datum zu hlockiercn vermag, well Naloxo-
function ix primarily ('ortical and, since the perfu_toll no sell)st ein l.SI)-Antagonist is;.
shifts evoked by psilocybin are Collt'tnctl It', slth_'or- (_bwohl I SI) suhkortikal gcbunden wird, hat cs
tit:al regions, we assume that other con;ponnds _ ith citlCll vornchnllich kortikah,n Angriffspunkt. was
tile pllenylcthylaminc structure such as mescaline, seine '_Virkung auf die Iokalc I)urchblutung undJ

_ also may selectively affect ct_tlit'al ,ictivlty. wallrschcinlicll aucb Funk;ion tics (;ehirnes bc-

trifl't. I)a die durch Psilocybin hervorgcrufcnen Vcr-
_indcrungen der (;ehirndurchl_lutung auf subkorti-
katie Regionen beschriinkt sind. nehmen wir an.
dais andcre Substanzen nlit tier Phenyliithylamin-
struktnr, wic Lit. Meskalin, auch selckliv die kor-
likalc Aktivit_it bceinllussen k6nncn.

i It was pointed out recently (I) that bolh _LIO-didehydro-N,N-diethyl-6-ntethyl-¢rgolinc-8/3di-ethylcarboxamide (LSI)) Fig. l, No. I and the narcotic antagonist cyclazocine (l"ig. l,

No. 3) share the phenylethylamme pattern Jl:ig. I, No. 2) which ix also displayed by mesca-

line (Fig. 2, No. 4) and related st,bslanccs including the luclhoxy-stlbstituled amphetamines

(2). ]'he cross-tolerance between mescaline and LSD (3) is in accord with this common struc-

tural element and can not be attributed to metabolic disposition (4). ('yclazocinc, an N-cyclo-

propylmethyl benzomorphan, has been repeatedly reported to induce "'psychotoztlin;etic side

effects" (5) an observation which one of us (R.I:.) was able to personally verify during the

year 1973 at the Narcotic ('linic of Friends Med. Sci. Rcs. ('tr., Inc., Baltimore, Maryland

21227. These "side effects", however, subside on repeated adr;linislration of the drug. In other

words, tolerance to the hallucinogenic effects of cyclazocine develops in the salne manlier as it

does after repeated administration of either L,';,I) or mescaline (6}. Ilence it may be not un-

reasonable to assume that cross-tolerance may be induced between LSD and cyclazocine since

both hallucinogenic drugs display the phenylethylanline configuration.
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' + l"ig. 2 l'hc 4. sul+stituled tiyplaniill¢ struc-
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CH30 CH3 hwln(No.6).Niilc,lh_ilpsihwin(Nt_.6)
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Moreover, since Naloxone can block the l SI)-like side effects of cyclazocinc (7) we hypothesiz-
ed tllat it should be pt,ssihle to bh,ck LSI) effects with Nah,xone. Indeed in double-I)lind pilot
expcrilnents ().12 ing/kg Nah)xoue given i.ln. t,i rats could restore niohilily in general and ex-
ploratory behaviour in particular when adinmistered ?,O minutes aj'ter tile i.p. adininistration of
375 /_g/kg[.SI),a th_sewhich inducesa calalepsy-likcinlnlobilizalionIX).We intendto follow
tip these experinlents in tlur search lt+r an effective and fast blocker of l.SI)-induced 'bumnlers'
or bad trips in hunians.

LSD, of course, displays two distinctive structural features: (a) the phenylethylaminc structure,
with its freely mobile side chain present m mescaline and tire catccholanlines follow ring A,

(' and 1) in Fig. 2. Nt,+ 5 and (h) lilt' tryptanlilic slrucltlre stlbr.,tlttlled in position 4 of tile ill-
dole nucleus (9) which is also a structural feature of psilocin (Fig. 2, No. b), the active com-
pound of psilocybin and resembles serotonin. Based on these structural considerations, one
would expect cross-tolerance to prevail not only between LSI) and nrcscalinc Ill') but LSD and
psilocin and LSD and tryptamine, as well /'his is indeed the case (IO, 11). I'ursuing the same
logic, we would postulate a lack of cross-tolerance between inescaline and psilocin since these
drugs do not share a conimon structural feature. A check of tile literature, in fact, reveals no
report of cross-tolerance between mescaline and psilocyhin (or psilocin). Appel and Freedman
assumed that +'tolerance to appropriate doses ut any one cotnpound will induce cross-tolerance
with any of the other drugs" (12) and come to this conclusion after having tested a variety
of LSI), psilocybin and mescaline combinations, hut not the niesc:lline-psilocybin one 112).

It is intriguing in this context to note that while the binding of LSI) is primarily subcortical
(13, 14), the effects of LSI), when assessed in terms of blood flow, appear Iv be exerted pre-
dominantly in cerebellar, frontal and parietal cortical areas (15). By contrast, preliminary
studies with Ag-I']I(' and psilocybin (IO) suggt .I that these two drugs induce a rather different
pattern of cerebral perfusion and function, one which is confined to subcortical regions of the
rat brain.

Since tolerance and cross-tolerance relationships between man and rat are remarkably siniilar
(12), we speculate about the possibility that tar hallucinogenic drugs which display the phenyl-
ethylaniine structure such as mescaline, - and some of its dcrivates (17) affect cortical
structures; (b) drugs with a tryptamine structure substituted in positiort 4 of the indole nucleus,
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sucil as psilocybin, affecl subcorlical s[r0cfures: and lastly (c) dr0gs such as LSI) which contain

i)otll of the above structural feaiures, affecl boil1 corlical as well as subcortical regions. ()ur

subjective impressions from over I.OOO hallucinogenic tlr0g experiences induced irl healthy

human wJlunteers over a period of 20 years imply easier control and praclically no "bad trips"

under psilocybin, and more and longer lasting "flashbacks' from mescaline and particularly
LS l).

The ab_wc consideratitms may be of praclica[ relevance d" and when hallucinogenic dt,.tgs are to

be selected as tools 1o laci[ilate psycholherapy. '['hese drugs in general and psilocybin in

particular are meant to SIll)St[lille l()r the charismatic psychotherapist. The drugs highten consid-

erably the meaning of the (herapcutic session and significantly shorten the therapeu[ic process.

We suggest thai the drugs to be considered sh.otl[d primarily affect subcortical structures.

The raised st, bcorlical arousal in Ihe patient intensifies Ihe meaning and significance of the "'sel

and setting" which become incorporated into lhe therapeulic experience. Since any and all ex=

perience may be considered as a corlical inleH_retalion of subcortical activity {18, 1_}), the

success of the thcrapisl in organb'mg anti directing the therapeutic experience, will depend on

a shared set anti selling, i.e. on the shared c_rlical inlerprelalion of the patient's snbcortical
arousal.

A chnowh'dgmcplt
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