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NIMH Adcdiction Research Tenter
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Since my last letter of 14 july !954‘irhavz completed a con-
siderable amount more work which is summar lzed be{ow.

TOLERANCE T6‘LSD. These experiments, which were described
in my letter of 14 July, have been combtéied and the data have

now been analyzed. My conclusions were nof alterecd by fhe

.
. -

statistical analysis, and are as follows:
{. Once tolerance to LSD has beén wzll developed, it
requires four to five times the dose fo which the oatient is

rd
tclerant to-restore the LSD-reaction to its origlnsl intensity;

evzn then the duration of action is relatively short.

2. Tolzrance to LSD is not overceme by adminisiering
200 mg. of the wctabolic blocker SKiI-525-A.

3. Tolerence to LD 1s fost in three days follcwfng dis-
contiduetion of the drug. .

4. No unlcward toxic effects were observed, even though

the patlants consumed as much &8s Il mg. of L3D during the cours?

the experiment.

™~

S. Even though a3 ki

~

h grede of tolerence wes developec,

)

no abstinence symptoms were cbszrved on withdrewal ¢of the drug.




ANT {DOTES FOR LSD

1. | Corynanrhxnz. chul%s.wlfh corynanthine -have been

d!sapposnilng. In 1C patiznts no anfidofﬂ‘ results were seen

-when 15 mg. corynanthine were administered 30 minutes bafore

40 mcgrm. of LSD. ln a second experiment, 15 mg. corynanthine
were administered 30 minutes before, 2 hours after, and 4 hours
after 20 mcgrm. of LSD, using @ subjects. Controls included
three placeFo capsules with 4C mcgrm. LSD, and three placebo
capsu!zs with a placebo drink. The timing of the placebo capsule
was the same &s that used when corynanfhlne was administered

with LSD. Measurements included pupibklary slze, knee jerks,

sysiolic blood pressure, L350 cuestionnaire, and estimation of
the clinical grade of men»cl cffect. Pe5ulis are summarlzed in

the table., These resuffs were obtained by oletting the date

én pupillary slze, knee jerk, and blood pressure, and measuring
srea undzr the curve over a 7-hour per?od. ‘The questionnaire
was evaluated by counting the number of positive answers {checks

~

in questions not marked prior fo sdministration of LSD). Clinicai

7}

grades were assigned as in previcus work. Placebo effeclts were

eliminated by subtraction of the pGCer control. Sfafisfica!
analysis-was done by the "it" f¢s§ as opplied f; differences in
paired obsefvafions. A giénce at the table shows there is no
significant change in any of the mezasvrements, indicating no
s:gn:tnuan. antidotal effect of corynénfhine against LSD.

IS oulc like to learn if you wish me fto ftry larger doses

of corynanthine,

A5




2. Samthine. Banthine alone had no effect on LSD reaciton,
nelther did a combinattion of banthine plus_corynanfh!nz. Experf-
ments, howeveér, are still too few to permit sfaf!s%tcal analysis.

b

3. Ch!ofpromazIne. In contrast, experliments with chlorpro-

mazine are at least pron;sinq. Two seis of experlmewfs have been
completed. 1In one set, 50 mg. of chlorpromaz!ne orally was
followed iﬁ 30 minu%es Sy 40 mcgrm, of LSD oral!y. In the other
sef of exper;renfs 75 mg. ch!orpromazine orally was followed

by 40 mcgrm. LSD orally. Controls have iné!uded {all tests being

done in a ran zed order]) placebo rol!owed by placebo; placebo

RN 3 :

foilowed by LSD; hlorpromazine followed by 8 placeto. The
measurements mede and mefhod of ane!ys:s are the same as those
described above. !nspec%!on of the tables shows a significant
reduction in the intensity of h;hfal response lnumber of questicns
and clinicat gradz) after 50 mg. chlorpromezine as compared with
the response after placebo plus LSD. Diminution in blood
pressure and pupillary responses were olmost significant, and
very likely wouid be with o lerger number of subjecis. Aifer
75 mg. chlorpromazine, significant reductions in ail responses,
exCCpf'pupll!ary sizz; were observed. Fai!ﬁpe:fé'ob?ain a
signif}canf rzduction in pupillary response was due to an abzrrant
reaction in one of the 7 patients. The trend, however, is foward
reduction of the punillary rzsponser’The antidotal effects of -

chlororomazine persist about elght hours; after this time L

(93]

m
o

reaction may reappear.




No significa%§§af€ecfs were observed with 50 mg. of

chlorpromazi&é alone. After 75 mg., deflinite drowsiness ensved
which, ho&evef,'wés not accompanied by confusion and ataxia,
as is the ca;e wifh barbiturates. |
It scems to me that these observatlions need extension
in the following ways:
. Cénffrhaflén in o%hér Iaboré+orizs.

2. Extension of my own series to @ larger number of
- subjects. ' : :

3. Study 6f a wider range of doses; first, using more .
chlorpremazine, and finally more L3D. :

4, Administration of chlorpromazine afiar LSD.

5. Administration of chlorpromazline parenterally rather

than orql!y..J
It should be emphegized fhafichIOﬂp}omazine is not a perfect
antidote for LSD, at least in the dosz'combinaiiens studied. It
doegs not comp!?%e!y obliterate the re#ponse in all subjects, The
¢ffect is antidotal rather than COmpefi%ivg.. With the larger
doses of chlorpromazine, drowsiness becomes a definite drawback,

~

even though patients have received L300, There is, however, no

cenfus fon or motor inccordination as is the case with doses of
'barbiﬁuréfes'5uff¥cieﬁfly farge.fo afleia%e.anxizfy,causeé by
LSD.

CA-10l. Results with this interesting compound wss partly

summarized in my letter of 14 July 1954, and since that time

Ve have af{so now made

It has been discussed wlith

measurements of the blood pressure response on standing, before

A=/ G




‘and after adminfs ¥atidn of CA-101. Results show that this
,combound Induces profound postural hypéfcns]on in doses of only
2 mg. Further work with CA-ICl has been deferred in order to
concentrate on bufotenine. However, CA-10l appears worthy of
_furfherAsfudy. Closer'evaludf!on of mental e{fe;fs vtilizing

& variety of deffnifg psychological tests in & larger number

of Individuals might be .illuminating. A more detalled study

of the cardiovascular\re;ponse is also iﬁdicafed In the hope

of elucidating the mechanism. An antidote for drugs of this f .
sort may also be needed.

BUFCTENINEZ e now have carried out over onc-hundred
preliminary frials WIfW ihis sibsfance. This was done in an
effort te locate & dosg;fenge and to obtain some idea of the
effects induced. The aose has been gradually elevated from
S mcgrm. totafl dose to 500 mcgrm. todél dose. With doses of
less than 250 mcgrm. neither subjective nor ob}eé%ive cffects
were observed. Between 250 to 500 mCQrm.; we have had scatiered
reports of'dizz?ness;'ccnfusion and siighf nervousness lasting
for only an hour or two. As vetl no consistent eifzcts on the
bldod;pr555ufe, knee }erk,‘pup?f!aryAsEiz, pulse rzte, ctc.,
have.52en observed. | intend to kegp elevating the dose,
'fo[lowing my return ffom Europe. As far as the work hes gone,

hewever, results with this cempound are not promising.

Harris lsbell, M.D.

Hlstrn . | ,447/%;;7
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EFFECTS OF [5 mGM. CORYNANTHINE (CC-1 )
GIVEN BEFORE AND 2 HOURS AND 4 HOURS AFTER LSD-25

Placeco™ I cC-1™ i "M of { Significance
, , + LSO .+ LSD | Diff. | Ciff. | of Diff.
Knee Jerk | t.78 | 1.51 | 0.27 1 0.3 | > 0.5
Pupils | 3.08 | 2.84 | 0.24 | 0.57 | | >0.5
Blood Pressure | .94 | 2.38 | -0.44 | 0.94 | 0.5
“Questions | 62.5 | 66l | 3.6 | 0.49 | 0.5
Grade o NI N 0 . | 0 ; 1.0

-

% Values are means of’9 subjects and are corrected for placebo resgonses.
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.EFFE§§% OF '50 MGM. CHLORPRQMAZ INE
 GIVEN 30 MINUTES BEFORE 40 MCGRM. LSD

| Placeb5;§ com * i LY ; Significance

f + LSO | +usD | piff. | oife. | of DIff.
Knee Jerks f 1.33 | .31 ] 0.02 ; 0.209 | >0.5
Pupillary Size g 4.0C ; 2,93 | i.07 i 1.71 ; >C. 1|
Blood Pressure | 2.09 | 0.77 | .32 1.4l i >0.1
Questions |77 L 44 i 33 i 3.72 I L0.05 %
Grade 1 1.33 i 0.66 ? 0.67 , 2.68 . <0.05 %

p
7
2

“. Means per cent on & patients. Valdes corrected for placebo effact.

- i A - *
Under knee jerk, pupils and blood oressure, figures represent sguare
inches under curve., 7 ' :

Guestions - Number of positive answers on qGuestioanaire.

Grade - Clinical drade.

A-r55




A

v e ¥
bl
Wg&’f‘

e

35 . v
S TRl s
AT Y 1 I
. G i

W3Ry,
L AN

EFFECT OF 75 WGhM. OF CHLORPRQOWAZINE
GIVEN 30 MIN. BEFORE 40 MCGRM. LSD

Placebo™ . CPM * | b M o f . Significance
+ LSD |+ s Diff. | Diff. of Difference
Knee Jork Y 0.64 | - 0.83 1.47 . 2.98 < 0.05%
Pupillary Size 4+ 3.50 (v 2.4 0 1.35 0 1 1.52 > 0.1
Blood Pressure + 2.31 o+ 1,06 1.25 ¢ 2014 > 0.05 &
Questions o1 , 35 56 i 2.35 £ 0.05 77
Grade .71 0.86 , 0.85  3.00. «0.05 -

-~

Under btnee

Guestions - Numbér of positive answers on questionnaire.

Grade - Clinical

jerk, pupils
inches under curve.

grade.

4
g

e

= Values are means on 7 patlznts and are corrected for plecebo ¢ffect.

_and biood pressure, figures represent square
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