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Brown and

'yon Hallu- A recent communication (I) reported that it was possible to induce through the253

>25 far die oral administration of 160-200 ,ug/kg psilocybin a variety of psychopathological re-
ychotherapie sponses in a sample of self-selected, healthy, unpaid volunteers which was homo-

Th. Sv.... i geneous with respect to age (median age 23.2 )'ears), socio-economic background
:l ]96s (white, middle-class, college-educated), taste sensitivity, and intuition as well as intro-
:ersuchungen

_,gsfShlgkeit version (as assessed by the Jungian Myers-Briggs Type Indicator) (2).

J,, Gbttingen The aim of this paper is to point out that the extent of psychodysleptic drug-induced

durch LSD- psychopathology can be predicted from the magnitude of the dispersions (S. D.) on

s&z.,Ausg. simple perceptual tasks performed without any drug, and to present preliminary

' tlallucino- evidence for a dissociation between an autonomic function and drug-induced psycho- _'10ss), 9_-96
g..... Er- pathology, as well as to bring forward the results of further analysis of the data
Diss. Med. obtained from this sample.

f mH_dao- The total sample of 15 subjects (9 males and 6 females) was divided into psilocybin
er. J. Psyda-

reactors and nonreactors using the Minnesota Multiphasic Personality Inventory. Sub-

,n Untoward jects were administered the individual (card) form of tile Minnesota Ivluitiphasic Per-
[24 (1967), 3

tis following sonality Inventory (MMPI) during the week before (Ti), during - i. e., at the time of

'enic Drugs. drug-peak (T2), and during the week following (Ts) oral ingestion of 160-200 [tg/kg

_s c .... d, psilocybin. Drug-MMPI reactivity was calculated using the sum of the squared differ-
n, V. P. and

nd History, ences (D a) of thirteen K-corrected MMPI T-scores at pre-drug (Ti) and drug-peak (T._).

D s analysis yielded drug-MMPI reactivity scores ranging from 77 to 2888. Sub-yon Alkaloi-

Ghim. Acta. jects achieving difference scores greater than 1000 and T.2 profiles clearly charac-

teristic of an acute psychotic state were categorized as reactors while those with dif-ein Phanta-

aweiz. Arch. ference scores less than 500 and Ts profiles similar to their pre- and post-drug mental

096s), 72_: states were designated as nonreactors. This classification into drug-MMPI reactors
7 (1964),312 and nonreactors was made irrespective of the sex of the subjects.

One of the more important results showed a significant relation between the sub-

jects' performance on a simple perceptual - gustatory and visual - task with or without

the drug on the one hand and the extent of psychopathology induced by the drug
on the other (see Table 1).

A comparison of pre-drug with psychodysleptic drug-induced behavior in our

sample of 15 volunteers is displayed in Figure 1. The medians and ranges for each

of 13 MMPI scales (of K-corrected T-scores) are given for pre-drug (Ti) and drug-
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Tab. 1' Rank orders of MMPI drug-reactivity to psilocybin, taste threshold retest variance peak
under pre-drug conditions, degree of spatial distortion retained, and degree of change in bright- rang
nesspreference, scale

MMPIdrug-reactivity: Tasteretestvariance: Degreeofspatial Degreeof changein scale
magnitude of changein distortion retained: brigthness preference tion

N _ 15 _ [d:(T_-T_)] molaritybetweenfirst (phorometerbase-up) frompre-drug to
Subjects macro-tastethresholdand drugpeak

K-corrected semimicro-retest(both (T, dividedbyT,)
T-scores under pre-drug conditions) (T, minusT,)

Column1 Column2 ColumnS Column4

W.R.,c_ 15 15 ll 15

D.D.,c_ 14 8 13 12

R.M.,_ 13 11 10 9

B. N., _ 12 9 9 14

V. M., _ 11 10 6.5 10
D.S.,_ 10 I 2.6 5

H.M.,c_ 9 13 12 6

S.H.,(_ 8 14 15 4

s.s.,9 7 5.5 1 8
S.A.,9 6 _ 4 7
A.M.,c_ 5 7 2.5 11

S.J.,c_ 4 5.5 8 13
B.T.,(_ g 12 14 1

K.T.,c_ 2 3 6.5 3

.49 (p < .05) .78 (p < .01)
+ .04(p<.01)+- Fig.

with

* All perceptual data were obtained as a result of forced choice procedures. Spearman cor- of K
relation coefficients (rs) are corrected for tied ranks. All p values are for two-tailed tests. Rank ditio
15 is always assigned to greatest positive values.

SupplementtoTab. 1 Correlationsfor malesand females Relt

Tab.1a'_*c_ Tab.1b'_'*_? Il:
shov

Column 1 Column2 Column3 Column4 Column I Column2 Column3 Column4
_/'x _'x ,t _/ _/'_ _/'x _/ _/ actb

.80 (p < .01) .68 (p '(.05) .77 (p < .07) .77 (p '(.07) drub/ {> .73 (p <_ .05) +- .... 66(p_.10) ( to d
tual

"_ForColumns1to4seeTab.1. dist(

Cle_
Tab. 1 Rank order of MMPI drug-reactivity to psilocybin, measured by the sum of the squared
differences of thirteen K-corrected T-scores across sexes - D _-*- (Column 1) positively correlated wha
with the magnitude of taste retest variance measured without any drug (Column 2) and with the onl?
degree of brightness preference retained between pre-drug (Ti) and drug-peak (T2) conditions t
(Column 4). The magnitude of taste retest variance without any drug is also positively correlated a ho
with the degree of spatial distortion retained between T1 and T2 conditions (Column 3). Whi

*D2=Y.d' the
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variance peak (T2). The drug induced a wide variety of change; we find fluctuations of the

n bright- range for each scale from T_ to T 2, and the upper limit being extended for seven

scales (L, K, Hs, Pa, Pt, Sc, Ma) with the greatest increase in the Sc (Schizophrenia)

hangein scale, whether this increase is measured as positive change from T 1 to T e or as eleva-
reference tion at Ts.
drug to

e,,k I00] MEDIAN_ RANGE
]3T,) -I I II I TI PRIORTODRUG [;]

90 .:r_ T2ATDRUGPEAK
_n4

8O

,o

_ 3o

2

I

I MMPI SCALES
{
! Fig. I 160 _tg/kg psilocybin induced behavioral change in 15 volunteers - 9 males and 6 females -
t with a median age of 23.2 years as measured by the MMPI; a comparison of medians and ranges!

nan cor- of K-corrected T-scores for 13 MMPI scales is shrwn for pre-drug (T1) and drug-peak (T2) con-
;ts.Rank ditions. _"'

Relations between Perceptual Performance and Drltg-lnduced Behavior

In Table 1 rank orders and Spearman rank order (rs) correlations are presented

showing that psychodysleptic drug-induced behavioral change, i.e., drug-MMPI re-

)lumn4 activity, is significantly related to the magnitude of taste retest variance under pre-'x/

drug (T1) conditions and the degree of change in brightness preference (3)from pre-drug- to drug-peak (T 2-T1). A significant relation also exists between two of the percep-

tual variables, i. e., between magnitude of taste retest variance and degree of spatial

distortion retained (4) as measured with the phorometer 1 base up (T,, divided by Tt).

Clearly, there is an association between performance on certain perceptual tasks and
squared
)rrelated what we have designated as drug-MMPI reactivity. Of particular interest is that not
with the only can the magnitude of taste retest variance - which requires a time-consuming

,nditions L The phorometer is used to measure spatial distortion thresholds. A subject binocularly views,rrelated
a horizontal black line against a white background through a pair of counter-rotating prisms.
While prism power is added, the subject is asked to report the first just noticeable bending of
the black line.
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procedure (5, 6) - predict the degree of drug-MMP! reactivity, but also the dispersions LSD
(S. D.) of spatial distortion threshold values at T_ - involving a short and simple tiels
perceptual task - are of predictive value with respect to both (a) mean spatial dis- exte:

tortion threshold in diopters (_) at T_ and (b) another indicator of psychopathology, used

the Goldberg score (7) at T 2 (see Figure 2). The Goldberg score is composed of se- mea:

lected MMPI scales and provides discrimination along a neurotic-psychotic continuum Hox_

(see footnote of Figure 2 caption). MM

In summarizing the results displayed in Table I and Figure 2 it can be stated that Fi

there is a close association between perceptual performance and behavioral pattern, reac

the latter wel! known to be accentuated by psychodysleptic drugs such as psilocybin, fem_

rasp

0'.o.??(p.o.o,, _ (N:
/ _,:..... :__ \ _:o.7,(,.s.) / \

/,.._,_,u,_, .... ,_ baseup / Mean spatial _ the
I t;_.U.) OT spanm / _ 0.76 (p <0.01) = Idistortion threshold}
\distortion threshold] _0.68 (p<O.OI)_ _ :_ ^ _, -r ]

values at T, / base down _ ,,, ,, u, ,, /
_. ......... ' / t,os_ (_-oo_) X /

""J _ _=.-.94{,.oat)

_o_ O 'O to q_ _'

Fig. 2 illustration o£ the association of psychodysleptic drug-produced psychopathology with
pre-drug-performance on a simple perceptual task: Spearman rank order correlations between (1)
mean spatial distortion threshold in diopters (_) and (2) dispersion of spatial distortion values,
both under pre-drug conditions, with (3) Goldberg Formula scores ':' - measuring extent of
psychopathology - at drug-peak. It should be emphasized that the rank orders of the Goldberg
formula scores and the MMPI drug-reactivity scores are also significantly related (see Table 2),
r s = .68, (p < .Ol).

The use of pre-drug performance on a simple perceptual task to predict drug-induced
psychopathology should be restricted to males. Although the entire group of subjects (N = 15)

displays significant correlations, the significance is due mainly to the males' contribution. Fig

'* Since the Goldberg Formula - (L + Pa + Sc) - (Hy + Pt) - attempts to provide maximum by
discrimination along a neurotic-psychotic continuum, scores of 50 and above are indicative sco
ofpsychosis, res[
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ersions LSD, and mescaline and calling to mind Piaget and Morf's "les isomorphismes par-

:simple tiels entre les structures logiques et les structures perceptives' (8). In the prediction of
al dis- extent of psychopathology from perceptual performance (see Figure 2), the measure

!ology, u_ed is the Goldberg score, which, it should be noted, is significantly related to another
of se- measure of psychopathology at T_o- namely, drug-MMPI reactivity (rs= .68, pC 0.1).

:inuum However, the Goldberg formula has been validated on male populations only while the
MMPI is valid for either sex.

:d that Figure 3 illustrates within our group of subjects the relation of sex to drug-MMPI

,attern, reactivity and T 2 Goldberg scme. It is evident from Table 1 and Figure 3 that our

)cybin. female subjects as a group display less variation in their drug-induced behavioral

responses than do the males. That the extremes of the ranges for the total group
(N = 15) on each measure in Figure 3 are due to the males can be seen by comparing

the ranges for each sex (N(_ = 9, N _ = 6). However, the medians of the males are
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Fig. 3 160 _tg/kg psilocybin induced sex-dependent differential personality response as measured
Laximum by medians and ranges of (1) MMPI drug-reactivity (Z = d2 [TrTo]), (2) Goldberg Formula
,dicative score (fL + Pa + Se] - [Hy + Pt]) at drug-peak (T2) and (3) a single MMPI scale: Si drug-

response (Si [Tt-T2]).
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lower for drug-MMPI reactivity and higher for T 2 Goldberg score than those of the prefel

females. The differential sex response of our subjects is also well illustrated in the actividirecl
T_ to T s change for a single MMPI scale, Si (Social Introversion). Here, too, the Altho
width of the range is again due to the males, but their median is below that of the side-s
total sample and almost half the value of the median of the females. These sex of co

differences can also be demonstrated by Spearman rank order correlations between cones

Si drug-response and (1) T 2 Goldberg score: rsc_ =-.17 (N.S.), rs_ =.93 (p_.05) Fer.

and (2) degree of change ill brightness preference from T t to Ts: rs c_= .08 (N. S.), indiv!willix
r_ _ = .93 (p'<.05) (compare with Table 1). Furthermore, only for the females are worri:
there significant positive relationships between Si drug-response and (I) dispersions avera

(S. D.) of spatial distortion threshold values at T t and (2) mean spatial distortion errati

threshold in diopters (&) at T_ (p=.05, Fisher exact probability test) when each enthu

subject's score for each of these variables is dichotomized as high or low. rathelconsci
That this last set of relations - using Si drug-response - yields a sex-associated intelh

pattern different from that obtained when the Goldberg score at T s is used with the noted

same set of perceptual measures (see Figure 2) would indicate that one of our measures supert

of drug-induced psychopathology, the Goldberg score at Ts, is generally less suitable A
, for females than it is for males, or that it is particularly less suitable for our self- varia

"'¢ selected female volunteers for whom c her MMPI measures of drug-induced psycho- form;
pathologymay be of morepredictivevalue, acute

However, when drug-MMPI reactivity is used as the measure of extent of psycho- notio

pathology, the influence of sex appears to be negligible upon the association between static

this variable and various perceptual measures (as well as upon the associations be- consi:
tween the perceptual measures themselves). Correlations and their respective pro- acuit,

_ bability values arc given (in Tables 1, la, lb) for drug-MMPI reactivity (Column 1), reserr

taste threshold retest variance under pre-drug conditions (Cohmm 2), degree of spatial indue

distortion retained (Column 3), and degree of change in brightness preference (Col- logy
umn 4), for the total group of subjects (Table 1), males separately (Table la), and tions

femalesseparately(Tablelb). obtail
For the sake of completeness and to enable other investigators to compare their

results with ours we should like to define our self-selected volunteer sample in terms Disso
of the Myers-Briggs type indicator (2) - based on ]ungian personality types - and

the MinnesotaMultiphasicPersonalityInventory. Inc

On two of the four scales, i. e., four of the eight dimensions of the Myers-Briggs relia}:

type indicator, 14 of 15 subjects are intuitors, and 2 of 5 are introverts. A clear-cut prisir
sex difference is obtained only along' the thinking-feeling dimension: all of the as ot}
females are feelers, whereas all but one of the males are thinkers, unrel

The personality characteristics of our vohmteers based on their pre-drug MMPI Goldl
profiles are taken verbatim from a report of Dr. P.A. Marks, Chief of Clinical indue

Psychology: pathc

Male. The average male volunteer is a frank, self-satisfied, and relatively well-adjusted Pul
individual who is neither excessively defensive against psychological weaknesses nor unduly lying
willing to admit to fault in self, family or circumstance. Somewhat unconventional and the d
idealistic, he is intellectually well above average; has a wide range of interests, especially
aesthetic; is concerned with philosophical and moral issues; is socially perceptive, more creative syrup.
and shows a greater sensitivity to his environment and warmer feelings toward others. He betwc

20 Phal
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of the prefers people over things and inanimate objects and typically dislikes mechanical and scientific
in the activities. The average male volunteer is perceived by others as psychologically complex, inner-

,o, the directed, ambitious, clever, curious, imaginative, effeminate, enthusiastic and energetic.
Although authoritarian and assertive, he es neither hostile nor overly aggressive, preferring to

of the side-step troubles and make concessions to avoid unpleasantness. His test profile is characteristic
se sex of college students excelling in academics, majoring in Arts and Science, who have a deep
_tween concern for humanity.

.05) Female. The average female volunteer resembles the male as a frank, relatively well-adjusted

N.S.), individual who is neither excessively defensive against psychological weakness nor unduly
willing to admit to fault in self, famPy or circumstance. Unlike the male, however, she is

es are worrisome, high-strung, emotional, tense and striving. Although intellectually well above
:rsions

average and interested in people and aesthetics, she underachieves in college and should show
:ortion erratic scholastic performance. The average female volunteer is conversational, idealistic,
1 each enthusiastic, and versatile..At the same time she is immature, impulsive, somewhat irresponsible,

rather shallow and superficial, has "easy morals", and fluctuating ethical values and little self-
consciousness. The average female volunteer profile characterizes college students who though

ciated intellectually able underachieve in academic work, often present behavior problems and are
th the noted for especially enthusiastic attempts to reform social practice in view of their rather
asures superficial concern for humanity.
,itable

A few words should be said about another relation, that between large perceptual
self- variability and greater extent of drug-induced psychopathology. The variable per-

sycho- formance in general of schizophrenic subjects is a well documented phenomenon. In

acutely ill mental patients the large variability, specifically in the perception of just
sycho- noticeable taste differences (jnd) is related to lack of behavioral improvement, i.e., _

'tween static status, whereas improving patients display both smaller jnd variability and

is be- consistently decreasing jnd size (an increasing taste acuity). This increased perceptual

: pro- acuity, present despite the continued damping effect of the administered tranquilizers.
nn !), resembles the increased perceptual acuity of healthy volunteers under psilocYbin-

;patial induced arousal (9). The possibility of predicting extent of drug-induced psychopatho-

(Col- logy from extent of variability on a perceptual performance under pre-drug condi- ,t'--
t, and tions in healthy vohmteers (see Figure 2) may then be connected with the above results

obtained from acutely ill hyper-aroused schizophrenics.
their

terms Dissociation between Drug-induced Autonomic Function and Psydmpathology
- and

Increase in pupil size after the administration of psychodysleptic drugs is a most

5riggs reliable autonomic response which follows a dose-response relationship (10, 11). Sur-
ar-cut prisingly, while all 15 subjects displayed at T 2 an increase in pupillary size as well

ff the as other vegetative signs of the "excitation syndrome" (12) the pupillary increase was

unrelated to the extent of psychopathology (see Table 2) whether measured by the

¢IMPI Goldberg formula (rs=-.18) or drug-MMPI reactivity (rs=-.ll). However, drug-

iinical induced perceptual change was significantly related to extent of drug-induced psycho-
pathology (see Table 1).

[justed Pupillary reactions are autonomic reflexes, or integrated movements with under-

mduly lying sympathetic and parasympathetic, excitatory and inhibitory factors; specifically,

xl and the dilator muscle is innervated by the sympathetic path originating from the great
ecially
reative sympathetic centers in the ventral hypothalamus. In view of the intricate involvement
rs. He between pupillary movement and nervous system, the dissociation between extent of

20 Pharmakopsydaiat. 4/68



298 R. Fischer, D. Warsha?

Tab.2 chai

Degree of Magnitude of standard deviation Magnitude of MMPI tu&
N = 15 drug induced of spatial distortion theshold at T_ Taste retest Goldberg drug-

Subjects increase in pupil phorometer phorometer variance formula reactivity T

diameter base down base up scores at Tz scores pert
Column1 Column2 ColumnS Column4 Column5 Column6 is st

W.R.,(_ 6 8 11 15 14 15 dru_
thar

D.D.,_ 6 15 14 8 15 14
reac

R. M., _ 11.5 3 2 I1 8 15
tic (

B.N.,_? 9.5 12 10 9 13 12
dem

J.M.,_? 6 10 6 10 11 11

D. S., _ 14 9 9 1 3.5 10 Tab.
H.M.,_ 2 14 7 15 10 9

S.H.,(_ 9.5 11 15 14 12 8

S. S., _ 14 6 4.5 5.5 2 7

S.A.,9 11.5 7 13 $ 6 6

A. M., 6 6 4.5 8 7 3.5 5 J
O

_._ S. J,,c_ 14 4.5 4.5 5.5 5 4
B. T., (_ 6 13 12 12 9 S _ --

K.T.,c_ 2 1 $ S 7 2
H.S.,({ 2 1 S 1 I z

2j x_ _x x_ /ix_

r s = .68 (p'(.01) .59 (p(.05) .72 (p(.01) .68 (p(.01) ,

_ .._ t _' . Tab.
r s = .00 .11 -.17 -.18 -.11 diam,

t _ t t t

'Fab. 2 Spearman correlation coefficients (rs) illustrating on the one hand, the lack of relation ta
between the autonomic variable - pupil diameter increase - (Column 1) and perceptual and effici
behavioral variables (Columns 2-6) and the presence of significant correlations between tile drug-
perceptual and behavioral variables, on the other. Rank orders listed are: degree of drug-induced havic
increase in pupil diameter (Column 1), magnitude of the standard deviation of the spatial
distortion threshold measurements made at pre-drug with phorometer base down (Column 2) pathc
and phorometer base up (Column 3), magnitude of taste retest variance under pre-drug condi- fican
tions (repetition of Column 2 in Table I (Column 4), magnitude of Goldberg formula score at tion ]
drug-peak (ColumnS), and MMPI drug-reactivity (repetition of Column I inTable 1 (Column6). the s

entir(

drug induced autonomic activity and psychopathology (see Table 2) is all the more react(

remarkable. Claridge and Hume have found such an LSD-induced "initial dissociation Th,

between perceptual and autonomic functions" which is later overshadowed by anxiety varial

(13). A study by Levene, et al. also reports marked behavioral differences in a set nervo
of identical schizophrenic twins although their autonomically mediated responses are
quite similar (14). The dissociation between perceptual performance and autonomic 2 'lq

functioning we have found in our subjects can be further specified in that: drug- sugge_'
induced pupil size increase is unrelated to any measurement involving (a) spatial institunaire'_
distortion thresholds as either threshold means or dispersions at T 2 or as T_-T_ Abstr*
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change (4); (b) the degree of change in brightness preference (3); and (c) the magni-
dMPI tude of taste threshold retest variance without any drug.
drug-

activity This dissociation between drug-induced autonotnic function on the one hand and

,cores perceptual performance and/or extent of drug-induced psychopathology -° on the otherlumn 6
is still impressive if we divide our sample into reactors and nonreactors using their

15 drug-MMPI reactivity scores. Non-reactors are subjects with difference scores less

14 than 625 and T 2 MMPI profiles similar to their pre- and post-drug profiles, whereas

13 reactors display difference scores greater than 625 and T_ profiles clearly characteris-

12 tic of an acute psychotic state (15). Difference scores of 510 and 740 in our sample

11 demarcate the weakest reactor from the strongest nonreactor.

10 Tab. 3
9

Magnitude of standard deviation Taste retest Magnitude of MMPI
8 ofspatialdistortionthresholdat Tz variance Goldberg drug-
7 Phorometer Phorometer withoutany formula reactivity

Base down Base up drug scores at T* scores
6

5 Reactors
4 _ N = 8 -.47* -.02* -.33* -.42* -.04*D
3 c_
2 _ Non-

Reactors .54* .43* .31' -.04'* .81

1 z N=7 (p< .05) <.

) *N.S.

Tab. 3 Spearman rank order correlations (r_) between degree of drug induced increase in pupil11
diameter and three perceptual as well as two behavioral variables.t

relation Table 3 lists separately for reactors and nonreactors the Spearman correlation co-
ml and efficients illustrating especially in reactors the lack of association between degree of

een the drug-induceed increase in pupil diameter on the one hand and perceptual and be-

nduced havioral variables on the other. Nonreactors, i. e., subjects who do not display psycho-
spatial
unto 2) pathology in response to psychodysleptic dr_g administration, show only one signi-
eondi- ficant correlation. It can be concluded, therefore, that not only does (1) the dissocia-
core at tion between drug-induced autonomic change and extent of psychopathology and (2)

umn6), the significant relations between perceptual and behavioral variables hold for the

entire group of subjects but is also retained within the categories of MMPI drug-
more reactors and non-reactors.

:iation The dissociation between an autonomic function and the perceptual-behavioral

nxiety variables can be appraised as the resultant of two sequential processes: (1) centrala set
nervous system activity, specifically, drug-induced arousal - of which the pupil sizees are

nomic 2 The one report which would contradict our contentions (10) is based upon an admittedly
drug- suggestive 56 item questionnaire given to 22 to 40 year old Negro male former drug addicts
patial institutionalized for violation of U.S. narcotic laws. This same author admits to the question-

naire's being insensitive to a dose increase of psilocybin from 86 to 114 [tg/kg (Scientific Exhibit
'2-T_ Abstract, Am. Psychiat. Assoc., April 27-30, 1959, Phila.).
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increase is a reliable indicator - and (2) the individual's symbolic interpretation of is ev
that arousal. What is "objectively" measured as extent of psychopathology is the (I, 2)
re-presentation of the symbolic interpretation of an individual's central nervous with
system activity. Each experimental subject interprets his central nervous system acti- when
vity in the light of his total past, which is the history of his genotype and phenotype, W,
and their interactions between themselves and their environments. The fifteen dif- sultir

ferent behavioral reaction patterns of our volunteers as assessed by the MMPI are, super
then, fifteen different symbolic interpretations of a 160 ug/kg psilocybin induced speci
arousal, ofth

A similar dissociation between autonomic reaction and perceptual performance has equin
been found by Silverman and McGough (16) when investigating the response to insulin descr
of ,t5 subjects who were also classified according to their performances on the Rod and super
Frame test (17). Field Independent subjects responded with significantly higher pulse a spe
rate and higher systolic as well as lower diastolic blood pressure than the middles and of th
the Field Dependent subjects. Field Dependent subjects, on the other hand, showed gallo
more random spontaneous autonomic activity, suggesting lack of adaptability - whidl a "pt

functwithin our frame of reference would correspond to larger standard deviations on per-
ceptual tasks - coupled with an excessive amount of autonomic arousal (18). The the e
general relations between autonomic function and perceptual performance in the Field WJ

-'_ Independent and Field Dependent subjects resembles those which prevail in our drug- a rig
MMPI nonreactors and reactors (see Table 3). wher,

-as:
The similarity between Field Independent subjects and nonreactors as well as that

between Field Dependent subjects and reactors is strengthened by comparing the re- itself
lation of the F and K scales on the MMPI in Field Independent and Field Dependent inten

college students (19) with our nonreactor and reactor subjects (1). From visual in-
spection of the respective MMPI profiles it is evident that in both the Field Inde-
pendent and the nonreactor subjects K is ahvays higher than F, whereas the converse Th_
- F always higher than K - is found in the Field Dependent and the reactor subjects, strati_

Witkin and Oltman's &aracterization of Field Dependent persons as being both in Ps
overresponsiveindiscriminately to many stimuli as well as underresponsive in situa- Supp{

tions requiring high levels of arousal is strongly reminiscent of Petrie's "reducers" Colle_We
- a category involving personality characteristics relevant to the control of perceptual for hi
intake and processing; specifically, "reducers" have greater tolerance for pain and evalu:
a greater need for sensory stinmlation (20). Field Independent subjects, on the other of Cli
hand, resemble Petrie's "augmenters" who need less sensory input and are less tolerant for th
to pain. There also appears to be a similarity between Petrie's "reducers" and our
drug-MMPI reactors - and of course Field Dependence - as well as between "aug-

menters", our drug-MMPI nonreactors and Field Independence. Am

Field Dependent persons are prone to use the frame of reference provided by the in a I:
social context and their feelings strongly influence their thought and perception. This subje,

is congruent with their inability to "keep things separate" in perception, as body Minn,
of Val

separate from field, or rod separate from frame, whereas Field Independent persons extent

can maintain their discreteness of feeling and of ideas (18). That these descriptions auton
also resemble the personality dimensions of our drug-MMPI reactors and nonreactors equat.
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_'tation of is evident from the evaluation of our subjects on the Myers-Briggs Type Indicator

FY is the (1, 2). Nonreactors have more of an intuitor than sensor component when compared

nervous with reactors and nonreactors have also more of a thinking than feeling component
tern acti- when compared with reactors.

lenotype, We regard the dissociation between the autonomic variable and behavior as re-

teen dif- sulting from the sufficiently complex organization of the (human) system. Non-linear,
vlPI are, superadditive "sophisticated" behavior of such systems cannot be located within a

induced specific part of the system since it is inherent in and a property of the complexity

of the whole system. We can illustrate the foregoing with Woodger's example of the

ance has equimo, a system arising from the combination of horse and man (21) which we would

o insulin describe as a sufficiently complex system. The equimo can display new non-linear
Rod and superadditive behaviors, e.g., fox hunting ability, which cannot be localized within

ter pulse a specific part of the system since it is inherent in and a property of the complexity
dles and of the whole system. An attempt to correlate, for instance, the pupil sizes or the
showed galloping rate of the equimo with its fox hunting ability is a classical example of

-which a "psydmphysical correlation", that is, the unjustifiable attempt to relate the linear

on per- functioning of part of the system's structure with non-linear behavior resulting from

8). The the complexity of the whole system.

:_e Field What is a sufficiently complex system? In contrast with a "simple" amoeba with

Ir drug- a rigid program of responses we conceive of a sufficiently complex system as one

wherein the system's interaction with the environment becomes part of the program

as that - as in metazoa. It is then in these self-programming systems that behavior manifests __ .

the re- itself as "detached", non-localizable, and as a symbolic interpretation of the system's
>endent interaction with its environment.

ual in-
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"aug- Summary

Autonomic, perceptual, and behavioral changes induced by 160 [tg/kg psilocybin were studied
)y the in a homogenous sample of 15 self-selected college educated male and female volunteers. The
· This subjects were rank ordered as to the extent of drug-induced psychopathology using their

body Minnesota Multiphasic Personality Inventory pre-drug to drug peak differences scores. Extent
of variability on simple perceptual tasks - in gustation and vision - is significantly related toersons
extent of drug-induced psychopathology, whereas drug-induced pupil-size increase - a reliable

ptions autonomic variable - is unrelated to drug-induced psychopathology, which, in our terminology, is
actors equated with a subject's symbolic interpretation of his own central nervous system activity.



302 R. Fis&er, D. Warshay: Psilocybin-induced Autonomic

Zusammenfassung

Nach Psilocybin kommt es zu Verinderungen der vegetativen Funktionen, der Wahrneh-
mungsfunktionen sowie zu psychopatholog'ischen Auff/lligkeiten. Bet 15 m/innlichen und weib-
lichen Freiwilligen (Studenten) wurden die Wirkungen von 116 pg/kg Psilocybin (oral) unter-
sucht. Die Intensit/t der psychopathologischen Ver/nderungen wurde ffir jede Versuchsperson
dadurch charakterisiert, daft aus Befunden mit dcm Minnesota Multiphasic Personality Inventory
(MMPI) vor und nad_ Psilocybin-Applikation ein Differenzwert gebildet wurde. Nach der Gr6fie
der Differenzwerte wurde fiir die Versuchsperson eine ReaktivitSts-Rangreihe aufgestellt.

Unabh/ngig davon wurde auficrdem in Versuchen ohne Psilocybin die individuelle Reagibili-
tit der einzelnen Versuchspersonen bestiramt. Das geschah dutch die Bestimmung der Retest-
Variabilit/it in Versuchsanordnungen, die Leistungen der visuellen Wahrnehmung und der
Geschma&swahrnehmung erfassen.

Die Gr61_e der Retest-Variabilit/t korreliert signifikant mit der Intensit/it der durch Psilocybin
hervorgerufenen psychopathologischen Ver/inderungen. Als Indikator f/ir die P,cagibilitSt des

vege_ativen Systems wurde schlieftlich noch die durch Psilocybin hervorgerufene Pupillenerweite- Sp
rung registriert. Zwischen dieser, den Funktionszustand des vegetativen Systems zuverl/issig
charakterisierenden Gr6fie und der lntensit/it der yom Psilocybin hervorgerufenen psychischen teili_
Vergnderungen bestehen keine Beziehungen. In unserer Terminologie stellt dss Ausma/J der Jahr

_i psychopathologischen Veriinderungen dutch Psilocybin das Symbol fiir die interpretierende engli
,4ktivitiit des zentralen Nervensystems dar, Fran
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