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ea_orcd a section if its head and three of its paws were but is too slight to merit much discussion. Ill this typo
over the dividing linc. of situation_ at least, tho motivation /'or exploratory

The results in terms of section entries are shown in behaviour seems, therefore, to be aroused by tho stimuli

Fig. 2. The decline in activity between tho first and last in thc environment, rather than to bo present in tho
:ninutcs of tho first trial f_r Groups I and II ia character- animal, perhaps as a result of 'deprivation', and reduced by
istlc er this type of situation and is in each case highly exploratory experience. In this respect, at least, tiffs motl- '

significant (1_ < 0.008, signs test). It is clear from tho ration is therefore moro analogous to such externally
graph that there is no appreciable difference between the aroused drives Ils fear than to hunger or thirst.
groups on tho second trial. The decline between the first I thank },Ir. A. J. Watson for his advice.
and second minutes of tho second trial is significant at The work was carried out in tho Department of igxperl-

:: below the 0-008 level for Group I and Group II and at tho mental Psychology, University of Cambridge, and sup-
0.07 level for Group III (two tailed signs tests). There ported by a training in research grant from tho l_ledical
are no significant differences in activity between the three l%esearch Council.

groups individually either overall or in any 30-sec period, M.S. ]:_ALBIDAY
but Groups I and II combined are slightly moro active Psychological Laboratory,
than Group III in tho frost 30 soo of tho second trial University of Sussex,

(p =0'05 signs test). Falmer, Brigilton.
It appears, therefore, that after a rat has explored one ' l_[ontgomery, K. C., J. Comp. Physiol. Psychol., 47, 60 (1054).

typo of environment, and has to some degree reduced tho ' Glanzcr,/_L, Psychol. Bev., 60, 257 (1953).
capacity of that environment to evoke exploration, it is , Bcrlyne, D. Ii., Conflict, Arousal and Curiosity (McGraw-Hill 1960).4 Butler, I_. A., J. Comp. Physiol. J'sychoI., 50, 177 (1957).

just as exploratory in a new environment as a rat with no , Gharlesworth, W. il.., and Thompson, W. II.., Psychol. I_ep., 3,509 (1957).
immediately preceding exploratory experience. The
slight difference between the groups in the fix'st 30 sec

of tho second trial is, of course, in tho wrong direction Time Contraction and Psychorno=or Per-
for any view which predicts that previous exploratory refinance produced by 'Psiiocybin'
activity has a depressing effect on subsequent exploration.
It may perimps bo due to some sort of 'warm up' effect, IT is particularly rewarding to investigate the experience

.... of chronosystole, or time contraction during sympathetic

32' .... excitation, as this state, which is connected with an

I _ increase in metabolic rate, can bo elicited at wfil through
I _- psychotomimetic, pyretogenic drugs such a_s mescaline,
I

__.1 I marihuana, I)-lyscrgic acid diethylamide (LSD), 'Psilo-
- - cybin u,a. We may define time contraction in terms of an

/ % alteration in tile signal per noise ratio of the sensor, or in
an adaptation of Stroud's a terminology, an increase in data

/ /_ content. In short, if more events are happening within a

lightl [ light _ chronological time unit, the phenomenon of time con-traction is experienced, }rofinann's sclf-obserw_tion, in

I_l what may be called the first description of time eon-

*-4'-* I 4--4'--* traction after a dose of 0-25 mg of LSD (rcf. 4), relates
"tho impression of being unable to move from tho spot"
on his way home from the laboratory on a bicycle. Delay's _

systematic description of tho psychic effects elicited by
'Psilocybin' also refers to experiences which may bo
considered phenomena of time contraction: "J'ai l'impres-

·, 4'---_ sion quo Io temps passe plus lentement, qu'il a plus do
Fig, 1. ]Plan of T-maze. The dotted lines represent maze sections dcnsit6". "Tout est d'uno longuer inddfinissable."

Trial 1: Y-maze Within the framework of space-time equiwficnce, time
contraction can bo illustrated through tho concomitant

b _ expansion of space; specifically, by the increased size of

'_ 4- _ handwriting samples at tho peak of the psychotomimotic
Trial2 drug experience a. When finger-tapping rates are used as

" i a ' _ S _2 (_ a measure of intensification of time, the magnitude of the

: drug reaction may bo assessed in relation to tho control
value, tho baseline of a subject. (See in this connexion

_' 7 ;.1_. ' Wilder's o law of initial values.) Therefore, patients in
1 \_ various states of excitation and depression cannot ho

_ 8 ;Z_\_ expected to experience changes in time perception

'Si _ _k analogous to those of an average healthy sub.iect, that is,

' ' '" _ tho patient's experience of time contraction may bo
1' g' __ _:} different in degree or may not occur at all. (This explains

Trial 1: Open field _ 4 lg[_..._.._ tho divergent results of IC_enna and Sod,ruraL)

6 _ Among tho various attempts to define 'Psilocybin'

S reactivity, tho most nota.ole is that of Isl)ell% who found

_. _ a close correspondence between tho maximum effect of
_ i 2. various drug doses on pupillary size and that on mental

' _ O, _ response. No effort has boon made, however, to quantita-

_ tively differentiate tho degrees of reactivity in subjects
_.] who have ingested tho same dose of 'Psilocybin'. Long

experience has shown us that a dose of 115 tzg/kg 'Psilo-

' ' ' ' eybin' is likely to produce one of tho following reaction

· = _ a0° x' fa0' _' typos: 'non-reactors', 'mild reactors', 'reactors' and
t 'strong reactors'. Hence the problem presents itself of

11 _; a' " characterizing them with relatively simple, quantifiable
Fig. z parameters.
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Wohtwercfiaedtheusooftwoalreadyexistingvariables a.{._, r. _,,__ ,,,_ _, _ a_. t_. ,.._ _,
for tho measurement of time oontraction--handwriti,lg _""_*t ''-_ _m- "_ .... -_,v.. o._&_. ,_, _.
samples and finger.tapping rates. As shown by the ,-_ ,f *_ c._. _.z.,_.,,._ ..r,.,_ _..__
fi)llowing representative examples, tho former proved ,"_ ¢_ ._ _.'_j. a-_ _ .. _ _.< _-_-_ _,,_
u::cthl for the characterization of 'strong reactors' and 64' --. _ _ ,4_ ,,_t,._. _,N _tt la. a_ _. ,_..
'xton-reactors', tho latter for that of 'reactors' and 'mild ,_tq _._.,wde,_t ¢_-o,-_,_,,,,_... (?·e o,,t_ _,_,_.r

HanduTiting size can bo quantified to measure the d._ ¢_. _, _. _j_._.__). t_. _;.g , _ z,,& _,_Z'
extent of psychomotor drug reactivity. A planimetric _ _ _ _..,_q' _ _. _ _,'//. _. '_ _',, comparison of pea-and-ink handwriting samples on flat
paper _ reveals that whereas only 60.00 em _ is needed to _x_P'c'g _-,_,t a-_o,_rv,__L_, _ _. _-,_LA_a _ _'4c
cover tho first five written lilies for our 'strong reactor' _"_' ""_, _ '_ '_'_,_,4 _k_ -_ _,_% _t_k'{
under control conditions, 81.30 cm a is required at drug _td,_q'_ _ 't-_,.
peak--an increase of 31 per cent (compare tho upper anti
lower halves of Fig. 1). Ca tho other hand, the hand-
wTiting space of a 'non-reactor shows no increase at drug
peal; as compared with the control performance (see 77, P-"_'I _ g*_fl":-_-?'_'_g'% &_ _ _'_'·'"_
upper and lower halves of Fig. 2)· ,'_,.:,, - a_ _,_ *-_a.._ tt_'. _,./_¢ ,.' d4 _ ,,....,(

Table 1. QUANTIFICATION OF TIME CONTR&_JTION _q._f_f' _ 1_ _ 4. o_. _._-o_t_-- _ _._-_a '_ da_.
_[can tapping rates and variances

(at aa 8-nfin period) _,Y_ _4_ _2.,q q_ d_._. ,,,,r ,d_ 0 od,_Y' _,.

At peak of'Psllocybln' Next day (control) _,,_q_a_ ._: _2ie _'_( 'D ~ - ,,_ _ _ -- _ _'_ -_

experience at the santo time ',a_L,._,,e.. _ vT_ ,._..4, _ ,._'._Ya.t/,',..L, _,,...c4f'_.._, /._

Subject .4 2'21/aae 0'018 1.16/sec 0'003 _,_&.._ c]_..'g_ _ Y_. Y'/_-_ _'_ 0 _ a_._-._d. Vc_.,,..to_-('mild r,meter')

Subject i_ l·$1/_oe 0,001 0421sec 0'001 _,,Z,_ ._ba_'%._a_ ' _c_,,_' _ '-_g ?
('reactor')

_ j _ _ _ ,_../_.r _ p-,_·_v.' b _ o _ _.
Moan tapping rates and variances at d.rug peak, that _ _ .,_,,_ _. _._' O .:,_.--.--,¢,;'*-_--._4 _ _-p_e._

m, 10il rain after oral ingestion of tho drug, wore obtained
using silent Morse-key tappings at a freely chosen speed _oh_.,_., _ t_o._, .,_- _._ w._ _,_o_._, _-, d._j_ _._

dm'lng an 8-min period. Those were also measured during ot._,.,. "
a control period the following day. Afterwards, power
density spectra were derived according to the procedure Fig. 2. Handwritingsamplesof a 'non-reactor 2h after the Ingestion

of 115 _g/kg 'Psilocybin' (upper portion of tigure) as contrasted with
of Ralston and Wilt u, using a 'Bendix' G-20 digital higlh- control sample obtained on the following day (lower portion); half of the

speed computer. (The results of spectral analysis are $o originalsize
be published%) Tho tabulated mean values of tho fiuctua- --show that there is a significant increase in ta?nng rate
lions, and thc variance in tapping rate for tho 8-rain at tho peak of tho 'Psilocybin' experience reins:iv' ,,o tho
pecmds for two mlhj_,ets--a 'mild reactor' and a 'reactor' respective control value (see Table 1).

This increase also reflects tho ·dogq'oo of th, excitation

__ tdr_%'- _ _r,._a " --_ _ /t__r. d,_ c_ d_ syndrome which 'Psiloeybin' can produce in an ,ndiv;dual."' '_d. _ · _ It can bo seolt from Table 1 that subject _8 wt_; _ Iow
_'5- Pl c_L0< ,<_a_td. a4 /_'d_- ;_fiC._)g_ mean control tapping rate (0.42/sec) and a low xariance

(0.001) increased, his performance more than threefold a_
[ _ -_L- _ _:Z _ 4/7'_-M _ ___ drug peak, whereas subject A x,4th a high basomxo(moan

A_t q c_[t _ __'_ ' [ _r__.T - _ control tapping rate 1.16/sec) ilxcreascd his performancea_- I _ '__ _ _-_- not quite twofold at drng peak with a larger variance.
bL __ _L_v_ , t _ _-- - , This agailt indicates that the baseline (control value) of t_ ;---
o_cvv_a& _q,_ . / subject is important in tho assessmen, t of his dxug

_¢ reactivity·
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Fig. l, Handwriting aalnplcs of a 'strong reactor' 2 h after the luges- _' Fischer, 11.., et al., Arzneimittelforschung (1966).
0on of 115 _glkg 'Psilocybln' (upper portkm of figure) us contrasted _a llalston, A., and WIlL ti, S., '_utocorrelatlon and Spectral Analysis", in
with control $anlplo obtained on the lifilowlng day (lower portion); half Malhematical Melhod$ for Digital Computers (John ¥,'lley and Sons,

the nrighml size New York. 1000). --
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