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entercd o soction if its head and three of its paws were
over tho dividing line.

Tho results in torms of scction ontries are shown in
Fig. 2. Tho decline in activity botween tho first and last
minutes of tho first trial for Groups I and II is charactor-
istic of this type of situation and is in cach caso highly
significant (I < 0-008, signs test). It is clear from the
graph that thoro is no appreciablo differonce betweon tho

ups on tho second trial. Tho declino betweoen the first
and sccond minutes of tho sccond trial is significant at
bolow the 0-008 levol for Group I and Group II and at tho
0-07 level for Group III (two tailed signs tests). Thero
are no significant differences in activity between the threo

ups individually either overall or in any 30-soc period,
but Groups I and II combined are slightly more active
then Group III in tho first 30 sec of the socond trial
{(P=0-05 signs test).

It appears, thereforo, that after a rat has explored one
type of environment, and has to some degreo reduced the
capacity of that environment to evoke exploration, it is
just 88 exploratory in a now environment as a rat with no
immediatcly preceding oxploratory experience. The
slight difference botween the groups in the first 30 soc
of the sccond trial is, of course, in the wrong direction
for acy viow which predicts that previous exploratory
activity has a depressing effect on subsequent exploration.

. . It may perhaps be due to some sort of ‘warm up’ effect,
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but is too slight to merit much discussion. In tbis type
of situation at lcast, tho motivation for exploratory
bohaviour scoms, therefore, to bo aroused by tho stimuli
in tho environment, rather than to be prosent in tho
animal, porhaps as a result of ‘deprivation’, and reducod by
oxploratory experionco. In this respect, at least, this mota-
vation is therefore more analogous to such externally
aroused drives as foar than to hunger or thirst.
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Time Contraction and Psychomotor Per-
formance produced by ‘Psilocybin’

It is particularly rowarding to investigato the exporienco
of chronosystole, or timo contraction during sympathetic
excitation, as this stato, which is connected with an
increaso in metabolic rate, can bo elicited at will through
psychotomimetic, pyretogenic drugs such as mescaline,
marihuana, p-lysergic acid dicthylamide (LSD), ‘Psilo-
cybin’t?, We may define time contraction in terms of an
alteration in the signal per noise ratio of the sensor, or in
an adaptation of Stroud’s® terminology, an increasc in data
contont. In short, if more ovents are happening within a
chronological time unit, the phonomenon of timo con-
traction is oxpericnced. Hofmann’s self-obscrvation, n
what may bo called the first description of time con-
traction after a dose of 0-25 mg of LSD (ref. 4), rolates
“the impression of being unable to move from the spot”
on his way homo from the laboratory on a bicycle. Dclay’s®
systomatic description of the psychic effects olicited by
‘Psilocybin’ also refers to cxperiences which may be
considered phenomena of time contraction: *“J’ail'impres-
sion quo lo temps passo plus lentement, qu’il a plus de
densit¢”. “Tout est d’une longuer indéfinissablo.”

Within the framework of space—timo equivalence, timo
contraction can bo illustrated through tho concomitant
expansion of space; specifically, by the increased size of
handwriting samples at tho poak of the psychotomimetic
drug oxperience®. Wheon fingor-tapping rates are uscd as
a measure of intensification of timoe, the magnitude of the
drug reaction may be assessed in relation to tho control
valuo, tho basoline of a subject. (See in this connexion
Wilder’s® law of initial values.) Thorefore, patients in
various states of oxcitation and depression cannot be
oxpected to oxperionce changes in time perception
analogous to thoso of an average healthy subjoct, that is,
tho patient’s experionco of timo contraction may be
differont in dogreo or may not occur at all. (This oxplains
tho divergent results of Kenna and Scdman’.)

Among the various attempts to dofino ‘Psilocybin’
reactivity, tho most notable is that of Isbell?, who found
& closo corrospondonce between the maximum offoct of
various drug doses on pupillary size and that on mental
response. No offort has boen mado, however, to quantita-
tively differontiate the degrees of roactivity in subjects
who have ingested tho same dose of ‘Psilocybin’. Long
experience has shown us that a dose of 115 pg/kg ‘Psilo-
cybin’ is likely to produce one of the following rcaction
types: ‘non-reactors’, ‘mild reactors’, ‘roactors’ and
‘strong roactors’. Hence the problem presents itself of
characterizing them with relatively simple, quantifiablo
parameters.
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Wo have refined the use of two already existing variables
for the measuromont of time contraction—handwriting
samples and fingor-tapping rates. As shown by the
following ropresontative examples, the former proved
useful for the characterization of ‘strong roactors’ and
‘non-roactors’, the latter for that of ‘reactors’ and ‘mild
roactors’,

Handwriting size can bo quantified to moeasuro the
oxtent of psychomotor drug reactivity. A planimetric
comparison of pen-and-ink handwriting samples on flat
paper® roveals that whereas only 60-00 cm? is needed to
cover the first five written lines for our ‘strong reactor’
undor control conditions, 81-30 em? is required at drug
pealk-—an inereaso of 31 per cent (compare the upper and
lowor halves of Fig. 1).” On the other hand, the hand-
writing space of a ‘non-reactor’ shows no increase at drug
peak as compared with the eontrol poerformance (see
uppor and lower halves of Fig, 2).

Table 1. QUANTIFICATION UF TIME CONTRACTION

Mean tapping rates and variances
(at an 8-niin period)

At peak of 'Psilocybin’ Next day (control)

experience at the samo time
Mean Variance Mean Varlunce
Subject 4 2-21/scc 0-018 1-16/scc 0-003
{'mild reactor’)
Subject I 1-31/sce 0001 0-42/scc 0:001

{'reactor’)

Moan tapping rates and variances at drug peak, that
8, 100 min after oral ingestion of tho drug, woroe obtained
using silent Morse-koy tappings at a freely chosen speed
during an 8-min poriod. These were also moasured during
a control period the following day. Afterwards, power
densivy spectra were derived according to the procedure
of Ralston and Wilf!4, using a ‘Bendix’ G-20 digital high-
speod computer. (The results of spectral analysis are to
be published?®.) The tabulated mean values of the fluctua.-
tions, and the variance in tapping rate for the 8-min
peaiods for two subjocts—a ‘mild reactor’ and a ‘reactor’
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the original size
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Fig. 2. Handwriting samples of a ‘non-reactor’ 2 h after the ingestion

of 115 wg/kg ‘Psilocybin’ (upper portion of figure) as contrasted with

control saimple obtained on the following day (lower portion); half of the

original size
—show that thero is a significant increase in tapnin ¢ rate
at the pealk of the ‘Psilocybin’ experience reistiv: o the
rospective control value (see Table 1).

This increaso also reflects tho dogroo of the excitation
syndromo which ‘Psiloeybin’ can produce in an individual.
It can bo seen from Table 1 that subject B wit: + 'ow
menn control tapping rate (0-42/scc) and a low variance
(0-001) increased his performance more than throefold at
drug peak, whereas subjoct 4 with a high baseline (mean
control tapping rate 1-16/sec) inereased his performance
not quito twofold at drug ponk with a larger variance.
This again indicates that the baseline (control value) of & +—
subjoct is Dmportant in tho assessment of his drug
reactivity.

These investigations were supported in part by grant
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Wo thank Dr. A. Mace, Dr. B. Pasamanick., Mrs. J.
Goldnor and Mr. 8. M. England for their assistunce. We
also thank Drs. R. Bircher and L. B. Achor and Mr.
H. D. Burt, of Sandoz Pharmaceuticals, Hanover, N.J..
for a donation of ‘Psilocybin’.
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