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,ans ]a recherche psycho-

;9--203 (1968). Summary. LSD has been reported to have variable actions mt locomotor and

_u chlordiaz_,poxide sur un exploratory activity in rats. In the present study LSD in doses ranging from 2 to

lcologia (Berl.) 5, 106--114 500 _zg/kg induccd varying effects on different components of Open Field bchaviom'.
The "ambulation score" showed a linear increase with increasing log doses while

_)n of chlordiazepoxide on the lfighest dose caused a steep rise. The "rearing" and "prccning scorcs" exhibited
_uropharmacol. 1, 381--391 an inverted U type dose-response relationship, the inversion of thc curve occuring

with doses higher than 8 txg/kg, it is suggested that LSD in normal doses increases

i ween the effects of meth- all stereotyped activity whereas with higher doses only simple stereotyped activity
ior in the pigeon. Psycho- is increased. Simple horizontal stereotyped activity thercfore increases a_ the cost

of verticM stereotype. Tiros LSD increases stereotyped activity with increasing
ilavior of pigeons: enhance- dose but while normal doses increase both the horizontal and tim vertical type of

7--174 (1964). activity, the higher doses increase only the horizontal _ypc.
infipramine on behavior of

Key-Words: LSD -- Open Field Test.
(1964a). i_:

the behavior of the pigeon.
248,406 416(1964b), Introduction

•ed suppression of behavior. Lysergic acid diethylamide (LSD) has been shown to induce pro-

e schedule in the monkey, nounced excitation (TAEsC_LER, 1960) and to increase locomotor activity

(HAMILTOI_', 1960) which tends to confusion and violent head shaking

_'hlorpromazine on multiple (WINTER and FLATAKER, 1957). In rats, however, the drug impair
-359 (1961).

oral patterning of behavior, conditioned avoidance response (Cook and "_'VEIDLEY, 1957; JARRARD,
1963). Some of these findings appear to contradict each other, as ambula-

behavior. Fed. Prec. 26. tion or locomotor activity may be a pre-requisite ;%r the acquisition

and maintenance of a conditioned avoidance response (G_'I'TA, 1967).

.t du diaz_pam sur le corn- Much of the inconsistency in the results, due to the effects of LSD
is) _6, 465--466 (1964).

on stress-induced behaviour of rats, seems to arise from the lack of a

_ Ga_ common terminology to describe the stressed behaviour and also from
, Chimica Terapeutiea
tier( di Sanit£ a neglect of the constitutional determinants of individual differ(aces in

Elena 299 the performance. These constitutional determinants of behaviour may

_ be "reactivity" or "activation" (HOLLAND and GcI_'rA, 1966) or "pre-
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disposition to stcreotypy" (]_ANDRUP and _IUNKVAD, 1968). The differ-
ences in "reactivity" have been shown to stem from functional differ-
enccs in the autonomic nervous system (Gu['TA, 1967). The differences
in "activation" have been shown to arise from the functional differences

in central nervous system mechanisms (LAT, 1963), predominantly those
of reticular formation (EYs]_NCK,1957). The differences in "predisposition

to stercotypy" seem to emerge from the functional diflbrences in neural
mechanisms related to the corpus striatum (P_AND1_Urand MUNKVaD,
1968). B]_OADHU[CST(1960) has reported that, among other responses,
a lack of ambulation in rats subjected to a stressful situation in the

"()pen Field Test", is a measure on which individual differences can
successfully be ascribed to the differences in "reactivity" or emotion-
ality of the subject. Similarly, LAT (I 965) has shown that rearing response
in rats is a behaviourM correlate of "activation" or non-specific tonus -._:,

of the central nervous system and rats bred selectively for high and low
rearing performance for several generations are found to produce signifi-
cant strain differences on several measures of locomotor activity. More-

over BLEULm_ (1961) has indicated that a stereotyped response may
be one of the behavioral measures of psychoticism.

On the assumption that the type of stress given in the "Open Field
Test" situation may induce behaviour, the components of which may
be represemative of "activation", "reactivity" and stereotypy, several Fig. 1. O 1

components of the behaviour of rats in the "Open Field Test" were 32a/,_ inci:

studiedunderthe effectof differentdosesof LSD. wasmar:
i

i Nethods
i Subject. The subjects were naive male albino rats of Haffkine's' was pr_

strain weighingbetween 1O0to 150g. No attempt was made to control 165 foo
i_ their early environment; temperature, lighting, handling etc., were A tran_-
_. allowed to vary in an attempt to obtain a heterogeneous population, front sfi

Apparatus. The apparatus (Fig. l) used for the "Open Field Test" the arm
i was similar to that used by HOLLAND and GUt'TA (1966). Briefly, it of the
i consisted of a circular open arena made up of wood measuring 32a/4 inches counter
i i:t diameter, enclosed by a sunmica wall 121/2 inches high. The floor, preenin

wifich had a sunmica surface, was marked out in three concentric circles testing
divided into segments by lines radiating from the floor centre. The wall around'
was fixed on the outermost of these circles. The markings provided which

25 floor units of approximately equal size and were used _:,,score the the nm:
ambulation of the animal moving around in the arena during the test. ing res

The placement by the rat of all four of its limbs in a segment was taken scratch_
as one unit of ambulation. In the "Open Field Test" two types of stimuli Des,

were presented to the animal: white noise with an intensity of 78 dB in the

i
!
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"predisposition :_
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and MUNKVAD, [i
other responses,
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differencescan .- i. --

,,y or emotion- _v'. b'_ : _J
rearing response _1- _...... -.....
,n-specific tonus _,, .;. _ ] ..

, produce signifi .... --_--', ! j ; ;_ :i
"activity. More- ,_ :, ___
d responsemay _"' _

the "Open Field
s ofwhichmay ..................

:'eotypy, several Fig.1. ()pen field apparatus, a) Circular°open arena made up of wood measL_ring
ield Test" were- 323/4inches in diameter enclosed by a s||nmiea wall. b) 121/.2inches high. The floor

was marked out in three concentric circles divided into :?.5floor units. A trans-
lucent glass screen, c) Enclosed the arena from all sides

:s of Haffkine's was presented by an oscillator through 5 loudspeakers, and light of
:nade-to control 165 foot candles intensity was produced by five photographic hm-,ps.
•ling etc., were A translucent glass screen enclosed the arena from all the sides, the
-'population, front side having a glass door through which the subject was placed in

pen Field Test" the arena and the experimenter observed the rat under tc_t. By the side
)66). Briefly, it of the arena there was a small table on which three hand-operated
_'ing 32a/4inches counters were fixed to record the number of ambulation, rearing and
Jgh. The floor, preening responses• There was a clock on the table for recording the
oncentrie circles testing period. The ambulation response was defined as a "walking
_'entre. The wall around" score derived from the number of radial segments of the arena

rkings provided which were crossed by the subject. Rearing response was defined by
_ed to score the the number of times the rat stood on its hind legs during t:,_ct_,%.Preen-

during the test. ing response was determined by the number of times the animal
ment was taken scratched his face by his forearms.

types of stimuli Design. An experimental design composed of six cells was employed
ensity of 78 dB in the present experiment; each cell contained five rats. Thus in all
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_"pre-treatmcnt Table 2. Ambult_tion score,s i_ "Open Field _ eel . t.test Table/or the LSD dose group
mean di//erences F-ratio-- 7'.87 with 4 and 20 d/. sift. 1°/o. Each do,_e group was

_ioubie distilled compo.sed at 5 rats. The re,vpon.se due to/ive dii+l,'_'ent doses o/the druej was compared
8, 32, 136 and with one another. Th,e relevant I value between any 'pair o/do.ses is gb:en agetia.st that

,_orptim_ period pair. For example, i'n co.'. ,rn 8. 1.(;,i is the t value between tl_e respon.se o/ the third
and the, /irst dose a.nd 0.5'7 between the responses at the third a'l_d ,_'ecom/doseiaal was placed

;g injected was Dose group 2 3 4 5 ,
such that the

uniform. Each 1 0.80 1.64 1.93 5.23,_ t

alation, rearing 2 0.s7 1.09 4"38a I3 0.30 3.(i0a

4: 3.30 a i

a P 0.01. ii"

i
Table 3. Rearing score in O/F. t-test table /or the LSD dose ,qroup ,mean all/terence i

sis of variance F-ratio = 7.30 with ,l and 20 d/. sit. 1°/o. Each dose growp is comyosed at 5 rat,s. " h

:;_ the "ambula- " "he res_onse due to/ire di//erent do,ses o/ the drug was compared with one another.

:e 1°/o level of The releva_t value between any pair o/do_es is 9iven against that pair. For example,
0.19 is the t value between the responses o/the third and lh.e /irst do,se and 1.70 between

the responses due to the third and the seceded dose
_. Each animal was

"s Dosegroup 2 3 4 5

]?reening 1 1.50 0.19 "2.00a 3.40 b

frequency 2 1.70 3.50b 4.90b
3 1.80 3.'20_

2.20 4 1.40

3.20 _ P 0.05; b P 0.01.

3.80

3.00 I)iseussion

2.40 The results obtained on the "ambulation" score indicated a general
1.20 dose-effect of LSD, outlining a progressive facilitation of locomotor

activity which increased as the dose rose from 2 _zg/kg to the highest

7.30 with 4 and dose of 500 _xg/kg. These results are consistent with those reported by

fiance failed to other workers, who have studied the effect of several doses of CNS-

due to different stimulant drugs on locomotor activity in raI.- ?,itOADHURST et al., 1959;

5roken down for : LA_', 1965). They suggest that a higher "ambulation" score in the

.'s t-test to the "Open Field Test" may not only be determined by the non-emotionality

_ted in Table 2. of the rat as has been suggested by BaOADHUI_ST (1960) but also by a

)n the "rearing" higher level of CNS-excitation which is a function of CNS-stimulant

drugs (LAT, 1965).

:relation, rearing LSD has been shown to induce psychotic symptoms (Mv_P_R_E,
_mbulation score 1962) and psychotic patients may exhibit stereotyped behaviour e.g.

and rose rather moving in the same circi, in a garden (BL_uLm_, 1961). Although there

and the "preen- is no evidence bearing upon the implications of these observations for

rose relationship, rat-behaviour. LAT (1965) has reported several types of stereotyped

fond 8 [xg/kg, responses in rats when subjected to an unavoidable stressful situation
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_"pre-treatment T_I)Ie 2. Ambulation scores in "Open Field Test". t-lest Table/or t/_eLSD dose group
double distilled _,ea_ di//erences F.ratio = 7.$7 w_;th 4 and 20 d]. sit. 14)/o.Each dose group was
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_sorption period pair. For example, in column 3, 1.64 riSth,e t value between the re,_ponse o] lhe third

real was placed (v_,d the/irst (lose and 0.87 between the respon,_es o/ the third and ,(coral dose [

_ginjectedwas Dosegroup 2 3 4 5
such that the

1 0.80 1.(_4 1.93 5.23 _, l
uniform. Each 2 0.87 1.09 4.38 a

,alation, rearing 3 0.30 3.60,, i
4 3.30a [

t
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Table 3. Rearing score in O/l,'. t-test table /or the LSD dose group mean di//erence . tI

"sis of variance ]<ratio = 7.30 with 4 and 20 d/. sit. l°/o . Each dose group is composed o/ 5 rats. _:
m the "ambula- The response due to/ive dill(rent doses o/ the drug was compared with one another.
_e 1°/0 level of The relevant value between any pair o/ doses is given against that pair. For example,

0.19 is the t value between the responses o/ th.ethird and the/ir,vt dose ,nd 1.70 between
the responses due to the tldrd and the second dose

_. Each animal was
_s Dosegroup 2 3 4 5 I

Preening i 1.50 0.19 2.00a 3.40 _ f
frequency 2 1.70 3.50b 4.90_

3 1.80 3.20b

2,20 4 1.40

3.20 a P0.05; _)P0.01. i
3.80 I
3.00 I)iscussion

2.40 The results obtained on the "ambulation" score indicated a general
1.20 dose-effect of LSD, outlining a progressive facilitation of locomotor

activity which increased as the dose rose from 2 _g/kg to the highest

7.30 with 4 and dose of 500 tzg/kg. These results are consistent with those reported by
fiance failed to other workers, who have studied the effect of several doses of CN,S-

due to different stimulant drugs on locomotor activity in rats (]31¢OADttURST et al., 1959 ;

broken down for _ LAT, 1965). Tiley suggest that a higher "ambulation" score in the

_'s t-test to the "Open Field Test" may not only be determined by the non-emotionality

_ted in Table 2. of the rat as has been suggested by BROADH_ST (1960) but also by a

" • _" higher level of CNS-excitation which is a function of CNS-stimulantm the rearms,
drugs (LAT, 1965).

:)ulation, rearing LSD has been shown to induce psychotic symptoms (Mum'n_E,
,tabulation score 1962) and psychotic patients may exhibit stereotyped behaviour e.g.

and rose rather moving in the same circle in a garden (BLEULER, 1961). Although there

and the "preen- is no evidence bearing-upon the implications of these observations for

:nse relationship, rat-behaviour. LAT (1965) has reported several types of stereotyped

.,,ond _ _g/kg. responses in rats when subjected to an unavoidable stressful situation

J
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] under the effect of amphetamine. Thus, translating the findings reportedby LAT (1965) into the Open Field terminoh)gy, it can be argued that

i any response can become s/_ereot,yt)ed provided that it is exhibii,,d

] continuously, vigorously and purposelessly in a fixed pattern, lll the
1

present study it was observed that rats given increasing doses of L81),

.'i exhibited an increasing ambulation in the outermost circle in contrast
, to those animals that were treated with only placebo. The latter group
: of animals ambulated in more or less every area of the arena in order

to explore the situation with the aim of escaping; tbr this purpose

i they made other intermittent response like rearing on the walls of the

arena. The implication of these findings is that stereotyped behaviour

in the "Open Field Test", which is a function of LSD, is characterised

by irrelevant ambulation. On the other hand, emotional behaviour in ""_:.

the "Open Field Test" should be characterised by lack of exploratory

behaviour; the animal being frozen in such a stressful situation. With
this explanation it would be expected that increasing doses of LSD

would produce an increasing rate of ambulation in the fixed pattern

of vigorous movement in the outermost circle of the open field arena. The

results obtained in this study confirmed to this expectation which is

supported by the results obtained from the analysis of "rearing" and

"preening" scores of the same rats.
Although the total variance produced by the dosage was highly

significant on the rearing performance, the first three doses having failed Fig.2. The res
to differ from each other at an acceptable level of significance. It was reference to p

only the last two doses (132 and 500 _xg/kg) which decreased rearing.
The fact, that the response to LSD was different from that of amphet,-

amine, further indicates the difference between the LSD-induced hallu- up to 8 [xg/l_

einatory effect of reducing the rearing response which was found in the of increased
present study in contrast to the central nervous system stimulatin : of intact m_

effect of increasing the rearing response due to amphetamine (Ln'r, 1965; view that v
. _)I.LaND and Gv_,'ra, 1967;Gc_),'ra _r_(l (Im,:,_oav, 19G7). ,_,_1,(i)r.,_ J,

Another obscrwLl,ion )ri_,,d(: i. (,his sl,,.ly is .l,l,.)'.),l, I')'.,), l"il' :!.,l,,,: ())_ I I. ,,,_,:.

nam(_ly (,ha,l, u I) I,,) a (_.)'l,..i. ((,_(, i,,v-I i .... ;'; pitl,!', 1i,,; ,1,._! ):.,,,,;_1 _ _:,_, i...... _,

a linear i)wreas(_ i)) amlmi_t, ti<))) (s(,(_)'(,()l,y})(.d)'(.sl)()))sl, } I),_ w(.l] #,_<h) ih(, 1,,i).+I :,,.)i_ i
, exploratory activity of rearing. Those doses were such which could be an increas¢,

: considered normal doses since they were comparable to the usual doses in pertbrnm

employed for a full behavioural effect in humans. The administrati_n of the sub.i(
: of doses of 32 _xg/kg and doses higher than this revealed interesti_g at the cost

i results in as much as ambulation (horizontal stereotyped activity) " overall LSI

! continued to increase with the increased doses, while rearing (vertical increasing d

stereotyped activity) declined. In other words there was a kind of Ack_[owle_
negative correlation between these two types of stereotyped responses, I_eseareh for
as against the tendency towards a positive correlation seen wi_h doses Supply of LS:
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_1801a

::s reported _ 16017 /
rgued that mc 1/_0 l- /exhibited

°120! - LSD __ •--'-----°
on. In the _ F ._
_s of ],SD, _ 1002/
a contrast _ 80_

,_ter group c 502 Placebo . • ._ :
_a in order _: 40F _ , L

is purpose 60_b /1",
co f %

L 50_j- LSDXx

'alls of tli.e 8 40_[7behaviour

nracterised. _ 30[: ", ,
ilaviour in _ 2@_.... Pt_ac_ebo_..... x_,_.

xploratory _ 10_ "-.. _::
;ion.With _: Ok _ i 1 "l

20 LSD
,_sof LSD S

ed pattern _, laceb
_rena.The _ 1
a whichis

° 1:_ring"and K OI _
0.3 09 1.5 2.1 2.7Log Dose

2.0 8.0 32.0 136.0 500.0 Dosewashighly :E

_ving failed Fig.2. The responses to varying doses (2, 8, 32, 136 and 500 tzg/kg) of LSD with
",ce. It was reference go placebo, a) Mean ambulation score, b) Mean rearing score, e) Mean

ed rearing, preeningscorein the "OpenField Test" situation
of amphet-

_iced hallu- up to 8 ag/kg. Decreased vertical stereotyped response in the presence
,und in the of increased horizontM stereotyped response, the latter being indicative

stimulating of intact muscular coordination, is positive evidence in favour of the

LAT,-1965; view that vertical stereotypy i.e. rearing activity and its preparatory

set (preening) is independent from the horizontal stereotyped activity.
Fig.2a,b,c On the assumption that the results obtained are specific effects of LSD,

;'ug caused it can be suggested that whereas in normal doses LSD increased stereo-

,I as in the typed activity with increasing doses, at the higher dose range there was

h could be an increase only in that form of stereotyped activity which is simple

_sual doses in peribrmanee and for which no serious effort is required on the part

_inistration of the subject. Thus simple horizontal stereotyped activity increased
interesting at the cost of vertical stereotypy and it is, therefore, concluded that

:i activity) overall LSD brought about increase in stereotyped behaviour with ,

_g (vertical increasing doses.
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