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IER00NOVmr weight of LSD is relatively large, whereas that of alcohol
2ALCOHOL iS relatively small. The reason for the tremendous dif-
3SOOPOCAalaE ference of potency of these agents is still not known.-14S

METHAMPHETAMIN£
11-- -32

"" Questionnaireo I' SD-ZS

¢_ In order to elicit the symptoms experienced by each
z S on each of the experimental days, a modification of

the questionnaire previously described by the present
2 -I. authors (2) was utilized. The questions were divided
t$ into three categories, physiological, perceptual, andz
O cognitive. These are indicated in Table 1.o

o Procedure
.J

I Z 3 4 s s 7 The five Ss were tested together during nine experi-
DRUGS mental days, spread over a period of approximately one

Fro. 1. LooJuixcma or aam CONCX_CraATIONOr EACH month. They started at 9 o'clock in the morning, were
DEUO USEr m THISEXPElmaZNT EXPaXSSEDASMIL- given a drug or placebo at 9:30, and were tested and

LIGEAMSPER KILOGRAMOF S's BODY WEIGHT observed during the rest of the day until 5 P.M. On

TABLE 1

QUESTIONS IN EACH O_' THREE CATEGORI_.S

Physiological Perceptual Cognitive

Question Question Question
1. Do you feel peculiar in any 2. Is your eyesight blurred? 44. Are you laughing more than

way? 3. Does it take long to focus your usual?
26. Do youfeclill? eyes? 45. Are you crying more than
27. Are you nauseated? 4. Do colors seem changed? usual?
28. Do you feel abnormally 5. Do shapes seem changed? 46. Do you feel more happy than

hungry? 6. Do things look too dose? usual?
29. Are you hot? 7. Do things feel too close? 47. Do you feel more sad than
30. Are you cold? 8. Do things look too far away? usual?
31. Are you sweating? 9. Do things fed too far away? 48. Are you unsure of where you
32. Are your palms moist? 10. Do objects look distorted? are?
33. Are you aware of your heart- 11. Do you see anything whichisn't 49. Do you have difficulty in con-

beat? there? centrating?
34. Have you a headache? 12. Do you have viaualhallucina- 50. Do strange things seem fa-
35. Do you tremble inside? tions? miller?
36. Is breathing dilt_cult? 13. Are things moving to and from 51. Do familiar things seem
37. Is swallowing difficult? you? strange?
38. Do you have trouble moving 14. Is your hearing abnormal? 52. Do you feel as if in a dream?

about? 15. Do you have auditory hallu- 53. Are you anxious?
39. Do you feel weak? cinations? 54. Does time seem to be passing
40. Do you feel muscular fa- 16. Is your hearing less acute than more quickly than usual?

tigue? usual? 55. Does time seem to be passing
41. Do you feel drowsy? 17. Is your skin sensitive? more slowly than usual?
42. Do your movements lack 18. Do you have funny feelings on 56. Do thoughts crowd your mind?

control? your skin? 57. Do unpleasant thoughts occur
43. Are your movements inco- 19. Do your clothes feel peculiar? more often?

ordinated? 20. Do your arms feel peculiar when 58. Do you feel friendly?
you move them? 59. Do you have difficulty in ex-

21. Do your legs feel peculiar when pressing yourself as clearly as
you move them? usual?

22. Do you feel dizzy?
23. Do you feel unsteady on stand-

ing?
24. Do things seem to move?
25. Does the room seem to move

around you?
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TABLE 2

DRUGS RzCmVZ_ ON EACH EXPERIMENTAL DAY BY EACh SUBJECT

Expcri. Subjects
mental

Day A B C D E

1 placebo placebo placebo placebo placebo

2 LAE-32 BOL-148 Ergonovine placebo methamphetamine
3 scopolamine alcohol LAF__2 methamphetamine LSD-25
4 placebo Ersonovine scopolamine LSD-25 BOL-148

5 methamphetam|ne LAE-32 placebo BOL-148 alcohol
6 LSD-25 gx_olamine methamphet_min_e alcohol Ergonovine

7 BOL-148 placebo LSD-25 Ergonovine LAE-32
8 alcohol meth_mphetamine BOL-148 LAE-32 scopolamine
9 Ergonovlne LSD-25 alcohol scopolamine placebo

14o
I AVERAGE Im£
2PLACIrBO NO. I

SUBJECTS 3PLACE•O NO.2 120 •

| I!1[11 .,..o,.,(n 6ALCOHOL TOTAL

SO 6|COPOLAMINIrALL AS C DE 7110L* 14S IOO

! _t mMl_llllg3OI_ / PHYSIOLOGICAL_20nC) _ sMtTHAMPHETAMINIrI:LL: 604080 [ :tli_t1:

1o 20

-: [,JhJUIIW. _|
1234S6711910 123456781) 10 12345GTll910 I 2 3 4 5 6 7 8 9 I0

DRUGS DRUGS DRUGS DRUGS

Fzo. 2. N'_u,_ o, Posn_ l_m_m To Q_'zox'_.z Gn'_ U_DZX_ D_,x_ COm);TIONSaY
F_aSs

the tint experimental day • placebo comist_ el 200 each drug is indicated in Figure 2. The results
cc of tap water was given to -I1Ss. The orderd drag from these questions are divided, as were theadministrationis shown in T•ble 2. The dine e/each
drug is indicated in Figure 1, and it can be seen how questions (see Table 1) into the three ca•e-

widely they differed. Since only oae dose of each drug gories: physiological, perceptual, and cognitive.
was given to _*_'_hS, it was necemary to be mmewhat It can be seen in Figure 2 that for all three

arbitrary. Therdo_, conlu_ally •ca_ted •yet'age categories the number of positive responses

effective doaes were used. A double-blind procedure was was greatest for LSD. This is most strikingfollowed.

The followingimtmctiom were gives: "Answer the in the perceptual sphere. It should be pointed
following questions with zero if your Immver is no; 1 out that the average "pre" scores are de-
for slight, 2 for modem•e, and 3 for aevere positive rived from the nine sets of responses given
answers." The Se answered the questimmalre about at approximately 9:15 A.u.; that is, 15 min-
lS minutes priorto and H, 2_i, and 4_ hem: after utes before the drug was administered. Areceivi_thedr_ orplacebo.Dm_ themajorput
of the day, the SS were intemlvdy tested with a most suggestive finding is that the number of

variety of physiological and _ measures, responses given under the "pre" condition is
below that under placebos for two of the three

P,y.Sm.TS categories; that the scores under placebos are
lower than those under any of the drugs (with

The total number of positive reqxatam on a slight exception for cognitive symptoms for

the questionnairegivenunde_the influenceof twoSs),andthat the responsesunderallother
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drugs are considerably fewer than those under In view of the present interest in the reticu-
LSD. lax activating system (11), we may eTamine

The subjective onset of action of each drug the responses to question $41, "Do you feel
is indicated in Figure 3. It would appear from drowsy?" Subject A responded to this item
these results that the onset of the subjective positively on 30 of the 35 times that he
effects of alcohol is relatively rapid, whereas answered this question. This is not particularly
the onset of scopolamine is relatively slow. discrlminating for him. He responded posi-
The time of maximum effect was obtained by tively to this item just as many times when
determining when the greatest number of under methamphetamine (which is ordinarily
positive responses occurred. Again it would considered a stimulant) as when under alcohol
seem that the time requiredto attain ma_mum (which is a depressant). This is not the case
effect for alcohol is rather short, whereas with the remaining four Ss. Both of the other
methamphetamine took the longest to reach two male Ss responded positively to this item
its peak. only with alcohol and not with methamphet-

It is beyond the scope of this paper to con- amine. The -,-_mewas true of the two female
sideran analysis of all the individual questions. Ss, neither of whom responded positively with
However, the responses to a few which seemed methamphetamine, but both of whom re-
especially interesting will be considered. One sponded positively with alcohol. It would seem
question which received a positive response by worthwhile to explore the subjective experi-
all Ss under most drugs was No. 1, "Do you ence underlying the response to such an item
feel peculiar in any way?" All Ss answered which differentiates two drugs.
this question positively while under five of Some of the individual differences between
the seven drugs, and four of the Ss answered Ss in their responses to this questionnaire are
positively under the remaining two drugs. One expecially interesting. Subject A gave rela-
S gave a positive response with both placebos tively few responses in the nine experiments;
and another with one of them. No Ss, however, furthermore, his responses were usually
gave positive responses to this question in the "slight." It is interesting to note that he was
"pre" state. Just what the precise determinant also slow to react to the drugs, and in all
of a positive response to this item is cannot be c____qes,except when he received alcohol, he
defined at present. The fact that it was occa- first felt a change between 40 minutes and one
sionally answered positively with a placebo hour after the mgestion of the drug (see letters
shows that it is not unambiguous, but it is designating Ss in Fig. 3). On almost every
likely that it is sufficiently differently answered occasion he reported that he felt abnormally
by Ss in a drugged state and in a normal state hungry. Subject B also gave very few re
to be of diagnostic value, sponses, and only under LSD were there a
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large number o[ +2 and +3 responses. The drugs may have a biochemical basis, but it may
other three Ss gave relatively more responses, also be ascribed to certain psychological
with Subject E giving the most responses, propensities. Just as in a psychophysical
Clearly there are individual differences in experiment at or near threshold values,
responsiveness to these drugs. How these whether an S reports a sensation or not de-
differences are related to other personal traits pends to a great extent upon his attitude, so
is of considerable interest, but outside the in these experiments the feelings, which were
scope of this paper, frequently rather ambiguous in nature, might

be reported by some Ss and not by others even
DtscussxoN though if they could have been objectively

measured they might have been the same.
In comparing the effects of seven different Unfortunately, unlike psychophysical meas-

chemicals and two tap water placebos upon the ures, there is no physical correlate of the
respo_scs to a questionnaire, it is apparent subjective responses here. Only as our neuro-
that the chemical structure of the compound physiologica_ techniques improve, may we hope
ingested is of paramount importance in deter- that sensations and perceptions may be ob-
taining responses to these questionnaires. Of jectively demonstrated.course, we must be cautious with generaliza-

tions when we have a population of only five SUmaARYA_ CONCLUS:ONS
Ss even though every S took the questionnaire
35 times including 9 preingestion testings. We Five Ss were tested on nine occasions under
would expect any effect due to suggestion, two placebos of tap water and under an
fatigue, transitory illness, or factors other than average effective dose of seven drugs-ergo-
the drug to appear also in the placebo or the metrine (Ergonovine), ethyl alcohol, scopol-
pretesting situations. It can be seen that the amine (hyoscine), d-l-brom lysergic acid
differences obtained between these sessions and diethylamide (BOL-148), methamphetamine
the drug sessions are quite marked. It should hydrochloride (Methedrine or Pervitin), lyser-
be remembered that in the "pre" sessions the gic acid monoethylamide (LAE-32), and
Ss knew that they had not received a drug, lysergic acid diethylamide (LSD-25) during
whereas under the placebo conditions, there nine different experimental sessions. Except
was no way of their knowing whether or not for the first experimental day on which all Ss
they had received a drug other than their own received the tap-water placebo, a double-blind
subjective experience, procedure was followed, wherein neither Ss nor

On the basis of the number of replies given E knew the order of administration of the
to the questionnaire, it is possible for us to substances. The Ss completed a questionnaire
differentiate LSD-25 from the other drugs and inquiring about their perceptual, physiological
to differentiate the other drugs from the and cognitive state, before they received the
placebos. The placebos, in turn, can be differ- drug or placebo and _, 2_, and 4_ hours
entiated from the "pre" responses. It is after receiving it. The substance receiving the
interesting that three of the other drugs used; lowest number and the mildest types of
namely, Ergonovine, BOL-148, and LAE-32 positive responses was for all Ss the tap-water
are only slightly different chemically from placebo. Although differentiation between
LSD-25. LAE-32 is the monoethylamide in- three lysergic-acid derivatives, Ergonovine,
stead of diethylamide, and BOL-148 has one LAE-32, and BOL-148 and between alcohol,
of the hydrogens replaced by a bromine methamphetamine, and scopolamine was not
atom. Ergonovine has a slightly different clear-cut, the number of responses to the
amide linkage. On the other hand, alcohol, questionnaire under these drugs was clearly
scopolamine, and methamphetamine are quite greater than those given under water. In turn,
unrelated chemically. It is noteworthy that the number of symptoms elicited in the pre-
ethyl alcohol, a depr--_sant, and methampheta- ceding period was quite apparently less than
mine, a stimulant, give rise to approximately that elicited by a tap-water placebo. LSD-25
the same type of results on our questionnaire, dearly produced the most frequent and the

The fact that different Ss responded largest positive responses. Under this drug
differently to the same questions with the same occurred the greatest agreement among Ss,
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the greatest variety of symptoms, the greatest 7. Iv,t, A. C. K2As_o, L. R., Bu_As_vr, W. L., &
number of responses, and the most extreme ADLr_, H. F. The effect of various drugs onpsychomotor performance at ground level and
responses to the questions, at simulated altitudes of 18,000 feet. OSRD,
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