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"Since writing to you on 28 January l?SS'we?have.comp!é%ed
experiments on the blocking of LSD-rzaction with Rzserpine,
a combination of LSD with C-9, and tolerance to LSD by prior
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administration of .LAE. Some further information is avallatle

on C-9, and studies designed to shed light on the characteristics
of the mental effects induced by C=9 are vunderway. Trials for
the blockade of LSD-reaction with "Freaguel™ (4-piperdyl-
diphenyl-carbinol) are in progress and will socon he complete.
Experiments are bzing carried on with cohoba snuff, but to date
no rzaction has been obsgrved ia the doses used. MNore details

of the descriptions of the experiments together with tables

are given below,. .
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Reseroine as L5SD Blocking Ageat.

In this experiment 12 nz2gro subjects received thz following
combinaficns-of‘drugs: {{) Reserpinz placebo-LSD placeboys (2]
Reserpine placebo«lSD; (3) LSD placebo-Reserpineg; (4) LSD-
Reserpine. Reserpine was given orally in a dose of | mg.
hours, and | mg. two hours prior to administration of the
placebo, or 60 megm. of LSD, Placecbos vused for Reserpine
identical in appearance with tablets of the ective drug. £
ment was conducted in double=blind fashion., Measuremznts were
those oreviously described from this latoratory lestimation nf
knee jerk, measurement of pupiliary size, measurement of systolic
blood pressure, administration eof questionnaire, hourly asscss~
ment of clinical grade of reaction)., Data werz analvzed hy some
methods. explained in previous reporis, .o '
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It cén te seen from the tz:zle thaet Faserpine caused no
significant change in anvy of thzsz mzesures., We therefore
concludzd that, in this dose, Resernire dnes not tloce the
LSD=rcaction. It might he dzsiratle to repeat this work

using & larger dose of Reserpine and. @ longer pzriod of
administration pricr to testing with LSD., Of interest, howevzr,
-is the fact that definite sidzs effects were observed even with
the small doses of Reserpine used. :
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LAE-32 as Blockcr cf LSDa °S'Effec¥

Srnce LAE-32 is a relatively impotent drug which structurally
is closely related to LSD-25 it was felt that prior administration
~of & dose of LAE might block the receptor sites and thereby prevznt
or modify the LSD-reacfnon. Twelve negro patients were, fhererore,
given In randomized order under double-blind technique: (1) LAE
placebo followed by LSD placebo; {2} LAE pleceho followed by 60
megme LSD; (3) LAE, 500 mcgm. followed by LSD placebo; (4) LAE,

500 mcgme, followed in one hour by LSD, 60 megm. The LAE.32 used
in thesec experiments was in the form of enteric-coated pills rather
than in the form of solution In ampules. Suggestive evidence of
very mild LSD~like effects was observed !n these suvbjects with this
dosage of LAE. The effects, however, were not significantly

- different statistically from those obtalned with placebo (see table}
Also, there was no significant difference tetween placeto~LSD and
LAE~LSD, although a mild trend toward reduction of the LSD reaction
wss observed which was not suff:ccen%!y greaf to warrant further -
cxploraf:on.

Cross Tolerance Rei’ween LAE~32 and LSD25.

This experomen..was carried ouf at the suggestion of Dr.
Harold Abramson ¥n the hope that one might develop tolerznce to
LSD without incurring the unpledsent side effects associated with
development of tolerance with administration of LSD., Twelve negro
patients, therefore, recelved In randomized order Lty the dourlea
bliind technique: (1) LAE placeto for one week; (2) LAE, 5C0C megm.,
for threc days, followed by 1000 mecgm. LAE for four davs. Patients
were then tested with the standard dose {60 megm.) LSD-25., It was
not felt that it was necessarv to do the placecho-placebo and
placebo~LAE cocrmtrols at this f:me, since they were fairly well
covered by the first experiment. Methods of measurement of the
LSD~reaction and analyzing the dafa were the same as przviously
reported.

During %ho weck of administraetion of LAE-32 definite but mild
LSD=-{ike effects were reported by the paft?n+s, Ve have the
impression that tThese were as unplescant o5 the effecis of LSL-2L,
'wsven by onz of the schedules we have used to develop folcrewce

Tn the past. As can be seen by the table, there was a definite
‘tendency for the intensity of the: LSD-reacfxon_%q he redvuczd
fo!lowang a weeks administration of LAE. Significant reduction

in knee ‘jerks, pugillary size and systolic biood pressure wers
observed and there were nezarly significant reductions in the
‘number of answers to questionnaire and in the clinical grade of:
effect. 1t would appecar that somez degree of tolerance did develop.
Toierance, however, was far lecss than that induced by repeated
administration of LSD. This method, therefore, does not secem fo
be a very practical way of inducling tolerance to LSD.
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Reprcducfbilify of the LSD-25 Pesponse.

In the course of the experimen*s described above three trials
of the effect of 60 mecgm. 6f LSD were carried out on the same 12
patlents under nearly ldentical conditions. As can'be secen from .
~the table on reproducibility of the LSD-response, the LSD-rcaction
Is an extremely consistent biological phenomenon. Reproducibility
Is, of coursec, 'very Imoor%anf In testing the effects of various
antidotal drugse. : : :

Combination of LSD-25 with Ca9,

" The purpose of this experlmenf was to sfudy possible enhancement
of blocking of fthe LSD-response by combining the drug with C-9. The
same 12 patients who were used in the LAE and Reserpine experiments
received in randomized orcer according to the douhlie-blind technique:®-
(1} C=9 placebo-LSD placebo; (2) C-9 placeto~LSD-25; (3) LSD placeto~
O.g mg. C=9; (4} LSD, 60 mcgm., -0.5 mg. C~9; (5} LSD, 60 megm., - mg.
Ca9ec - T

In addition to the usual LSD measurements (pupillary size,
estimation of knee jerks, measurament of resting blood pressure,
LSD questionnalre,and assessment of clinical grade), the pulse rate
and systolic blood pressure of fha5¢ patients were measured at one-
minute intervals for five minutes after assuming the standing
positicn. All measurements wzre made prior to administration of the
drugs and once per hour for eight hours after administration of the
-drugs. 1t was realized that the observation period was not sufficiently
long, but circumstances ‘prevented extension of the observation period
for more than eight hours after administration of the drug.
g

Results are shown in the table. |t should be noted that o
‘s.ignificant number of answers on the questionnaire occurred with
- administration of C-9., Analysis of the answers showed, however, 2
very different pattern from that seen after LSD dose. High scores
were obtalned on a group of symptoms resembling those seen after
admimistration of Atropine (decrecascd salivation, dryness of mouth,
drv taste in mouth), and on such ques%ions as increase in eudi?cry
3:33%‘,‘, drewsi ou\.oe, snd uv:dv.| e The Tamitier LJU-OE}TZY‘H of anorexia,
nervousness, insomnia, plus visual oerccpfual dxs.orfxon was not
observed. . -

The carcdiovsscular effects of C=? wzre apparent even with the
0.5~-mg. dose (see table). Insofar as the date permit analysis.
C-9 did not block or accentuzte the effects of LSD on the pupils,
knee jerks or resting blood pressure. C-9 did tlock in part the
rise in blood pressure on standing after LSD alone. LSD, on the
other hand, pertially blocked the drop nn blood pressurz on standing
seen after 0.5 ng . C 9 alone.
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,  9 more lnfensively, using larger doses

of LSD and prolonglngg.a .periocd of ohservation i{o-at lcast 16

4 % e done, it will be necessary to devzlop

& method of differzntiating between mental effects caused by C.9
and mental effects cauvsed by LSD as well as a2 mzthod of grading the
effects of both.

-

"Frenqyzl" as Intravenously as a Reverser of the LSD-Recaction.

A few preliminary expcrimen¥s of this kind have been carried
out. Four patients rececived in randomized order: () 60-75 mgm.
- followed in two hours by {5-25 mg. Frenquel 1v; (2) 60-75 meg. LSD
followed in two hours by a Frenquz! placebo intravenously; (31 LSD
placebo followed in two hours by 25 mg. of Frenque!l intravenously.
Frenquel alone induced no measurcable drug effects., There were
no obvious differences in the intensity and coursz of the LSD-rzaction-
Iin thesez patients on the Frenquel trial as compared with the placeto
trial. Yhile the number of patients is small, results do not
justify extensive exploration of the antidota! effect of "Frenquel."

Adm:nfs%rafion of Frenque!l Orally ?or One Yeek as a B!ocker
of LSD= 9eacrtog.

Twelve negro subjects reccived the following combinations of
drugs: (1) Frenque! placebo-~LSD placebc; (2) Frenquel placebo-
60 mcgm. LSD; {3) Frenguel-LSD placetro; (4] Frenqu’l-LSD. Frengquel
{and Frenquz! olacebo) was 4dministerzd oraily in doses of 20 mg.
three times daily for six days prior to admlnistration of LSD or
LSD placebo. Procedure was carried out in double-blind fashion.
The purpose of thg experiment was not explained to the patients,
One weeks time was allowed to elapse Fefwean adminxs%rafion of
Frenquel .and Frenquel placebo to permit "washout" of any rrenque!
that might have been given previously. Nefhods of assessing the
LSD-rcaction were the same as those reportzd above.

Although the experiment is not yet complete and the code has

not been broken, results so far strongly suggest that we will be
unable to Aistinguish between Frenquel and placebo. Another report

‘will be submifted as soon . as possiblz when the work 1s compiete.

Miseellaneous Information on C-9.
7 (1) Stability. The alcoholic solution of the criginal lot
of C-9 has been kept for aimcst a vesr. This matzerial is spparently
gs effective as when first recelived.

(21 Method of Administration. C-9 apocars fo be equally
effective when given on food, in coffze, in soft drinks, or in
alcoholic drinks. 1+ is also effectivz when smoked (sece letter of
28 Janvary 1955), although larger amounts of the drug arc required
and the results are morz zrratic.,
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v 131 Comparisontéd Cardiovascular Sffects of C=9 with thoss
‘.. of Marthuana and Par% xvl. The same klind of cardiovascular eftects

“ttachycardis at restpifachycardia and postural hypotension on

- standing) occur .afte®fadmlnistration of am alcoholic extract of
marthuana orally, after smoking of marihuana cligarettes, and after
45 mg. of parahexy! orally, as after the administration of C.9.

- The.cardiovascular effects of C-9 are probably common to all
active members of the cannablnol group.

"(4) Mental Effects of C=9. Effor}t Is now underway to obtain

a better delineation of the effects induced by C-9, The subjective
sensations linduced by the merihvana group have long been ohbscure.
The descriptions in most of the writings on marihuana with respect
to the occurrance of vivid, depersonalized, hallucinatory or
- cataleptic states have se!dqm been obszrved when these drugs have
been studlied under controlled institutional conditions., Ordinarily
the subjective effects induced by marihuana in such circumstances
appear to be rather mild, and so far descriptions given by
Institfutionalized patients have not shed a great deal of light on
the exact nature of the sensations expericnced. For this rzason,
12 patients were given a sentence~complietion test, consisfing of
|ncomp1efe sentences choszn to yield information with respect to
mental status (affdoct, mood, bizarre thinking, etc), and somatic sympto:
{dryness of the mouth, blurring of vision, changes in auditory
aculty, ete). Vaindafxnc questiofis and gzneral drug questions are
also included. lncomolefzfsenfences which elicited consistently
positive responses were selected from this original test and & new
truzs-false test consusf:ng of over 300 itéms constructed. This
true-false test is now being administerzd to 30 men., When the
results are in, item analysis will be carried out and furthzr work
"conducted based on leads obtainzd from the high scoring items.

" t5) Preliminary Clinical Descriotion of the C~Q Reaction, -
A dzscription of the C=9 reaction based on observations made -in
32 trials of | to 2.5 mg. of C=9 orally in 17 subjects has hean
precared and is appended. I+ should be borne iIn mind thet this
description is preliminary in naturz and may have to be modified
grcatly as further informaticn is eccumulated.

Future Plans.,

In addition to studics on ihe’C-Q rcaction, future plans
include. studies of the effect of comb Tna%iow, of Sanzolamins a2nd
LSD-25, the usz of 2eszroine as & anieting drug, and the testing
of new substances from the Un nv»rs;%v of T1linois as they Lecome
available.

Very sinﬂcre}x\yours,

| h/;;, * Eﬁéy/ {7
A . _ R}«{/W{; \ ./"”w-._/

Harris lshell, h.D.
Director of Rescarch

Hisrn L
Enc!q;ures | /4'1/&25/



EFFECTS OF

A

1 MGM.
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RESERPINE 10 HOURS AND 2 HOURS PRIOR T_O 60 MCGM. LSD-25

& VB DRUG

y . |

e PLACEBO-PLACEBO | PLACEBO-LSD | PLACERO-RESERPINE | RESERPINE~LSD

nee Jerk 40,62 FEERTA 11,02 | 3.10 "

opillsry Slze $.0.35 L3.02F L 0.3l BT
| - . | > . _ b

lood Pressure togs w| 42.30F to60 | 199

vestions 2. 93 P; | 14 o F

Linical Gradé 0 L L P.." | 0] 1.5
g‘ ' W

at od of analyzlng data same as In prior repor*s. BN

Indlcafes slgnlflcan* difference s*afls*!callv from placvbo.

fﬁ§<nf d!ffcrenc¢s between Placebo-LSD and Reserpine~LSD are stgnlftcanf



EFFECTS OF LAE-32 (500 MCGM.) GIVEN ONE HOUR BEFORE GO M:GM. OF LSD-25

';

, A2

\L.. " . BRUG

n(' CURE - | | PLACEBO-PLACEBO PLACEQO-LSD PLACEBO-LAE | LAE-LSD
Knéc lerk S N | B 3.32 P L6 | s 2.46P
APu‘b?llarvASlzz | - 035 | 4 3;'02 i + 0.6_7- + 2,91P
dlocd Pressure . - | 40,75 "1 02.40P 10,56 | 1 1.96°
Nuhé?.:r of Q;ms“-on‘s" - 1 .|O| P 32 | 473'0
Cltn{cai Gradé - N 1.5 ° | 0.3 | 1.2 P

AE ar Placebo glVen af 0700 a«m.; LSD glven at 0800 a.m. Flgurcs are. avcrages on 12 subjecfs.
(S .

( indlcates dlffercncc slgnlflcanf statistically from placebo-placebo. |

: leferences be§ween placebo-placcbo and placebo-LAE nof slgnlflcan* ”. - . %

[ thferences betwzen placcbo-LSD and LAE-LSD not slgnif!canf
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COMPAR1SON OF 1SD-25 EFFECTS AFTER A WEEK OF PLACEBO AND AFTER A WEEK OF LAE-32 (
\
ot \"‘
DRUG e o BRI
© MEASURE PLACEBO-LSD LAE-LSD DIFFERENCE  DIFFEREI'3E
. . . . N ) ot A . .
Knee lerk + 3,01 12,18 - 0.83 50,05
Puptllary Size L 3,73 1 2.46 - 1.27 20,01
Systolic Blood Pressure + 2,30 + 1.03 .- 1,27 <.0,0l
Ques*léns | 97 : 75 - . - 22 —>0,| |

Figures are averages on 12 subjects, "Mcthod of analyzing data same as

)/\ﬁ\/
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In previous reports,



- STATISTICAL REPRCDUCIBILITY OF LSD-25 RESPONSE

MEASURE . __ , . TRIAL | TRIAL 2
Knee Jerk o | U 3.32° 3.0l
| - - 4 0,47 40,38
pupillary Stze - 3,09 3,73
| < o © 4.0,20 40,27
Blood Pressure T T - 2,40 " 2,30
| T 40,36 4 0.18
Questlons h : 101 | 07 | 93 .
-' 24 s 29 210 )
Clinical Grade " 1.5 N .5y
- ' | 4 0.32 103 Lol o

Filgures are means of values on 12 subjects 4 standard errors,

0
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EFFECTS OF COMBINING 6O MCGM. LSD-25 WITH 0.5 MGM, AND 1.0 MGM. C9
——
MEASURE DRUG
PLACEBO-PLACEBO | PLACEBO-LSD | PLACEBO-0.5 C9 | LSD-40.5 €9 | LSD-1¢™>C
' Knee Jerk + 0,62 +3,22P 114 +2,88R | 4 0,06°
. Pupillary Size -4 0,35 + 3,02 8, - 0,08 -+ 2,70 g RN
Resting Blood Pressure’ | 4 0.75 L 2,40 P + 0.49 $ 2,09 81 12,10
Questlons e .ot o 56 P o4 P’ g7 "
. Clintcal Grade 0 1.5 0.3 " LS oo
Standing Pulse Rate 90 - ; 99 e P ':'105 P _ll6 b
Standing Blood Pfessufé  109 |l§ 397§b' l07;éf tog L

P - Figure significantly differcent from Placebo-Placebo.

C - Flgure‘slgﬁlflcaﬁfly different fromTPlacebo~C9.

L - Figure significantly diffcrent from Placebo-LSD.

| Figures are means of results on 12 patients,

in LAE experiment,

1
.

PIacebo-Placebo and Placebo-LSD flgures also used -

‘Data In top 5 measvres analyzcd as In previous reports,

Data on "standing" pulse rates and "standing" blood pressures obtalned once per minute for 5° .
minutes after standing. Values totalled for 5-minute period and then totalled for each observalion,

Final flgure divided by number of minutes (5)x number of observations (8) to att

Mcans of daily averages then calculated as usual,

aln average for day.




