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The Open Field performance of rats treated with five different doses of amphetamine, ipronlazid or imipramine
was compared with those treated with the same doses of lysergide (LSD) or placebo. The analysis of variance
performed on the ambulation, rearing and preening scores produced significant differences between the groups. [t
was found that selective stimulation of ambulation with suppression of other interrupting responses, such as rearing
and preening, was a typical stereotyped Open Field behaviour which was a function of increasing doses of, not only
LSD, but also of iproniazid. Similarly, selective stimulation of rearing at the cost of preening was a behavioural
function of increasing doses of amphetamine and of lower doses of imiprarnine.

Open Field Test Lysergide Amphetamine Iproniazid [mipramine

1. INTRODUCTION a function of CNS-excitability (I.at, 1965; Holland

and Gupta, 1966); increasing doses of CNS-stimulant

When a rat is subjected to an Open Field Test, drugs augment the rearing response (Gupta and Greg.

which provides a sudden and marked emergency ory, 1"967). Investigations on the study of preening

situation, massive autonomic responses, such as freez- behaviour of rats are rather scanty. Nevertheless,

ing and defecation result (Broadhurst, 1957; Holland Dandiya et al. (1969) have assumed that preening is a
and Gupta, 1966); autonomic depressant drugs which complex stereotyped response.

block such responses produce a higher rate ofexplor- Dandiya et al. (1969) found that lysergic acid
atory locomotor activity (Dicker et al., 1957; Stein- diethylamide (LSD), when given to rats, elicited

berg et al., 1961 ; Rushton and Steinberg, 1963). A abnormal sterotyped behaviour consisting of selective

high intensity of noise is an important stimulus in the stimulation of ambulation; larger doses suppressed

Open Field Test. King (1964) has reported that noise rearing and preening. In the present study, attempts
is an arousal-provoking stimulus, which augments were made to extend this approach to other stimulant

psychomotor activity (Lindsley, 1960) by increasing drugs, i.e. iproniazid, amphetamine and imipramine;

arousal of the cerebral cortex (Bradley, 1958). CNS- the data obtained with these drugs was compared to

stimulant drugs have been shown to increase ambula- data obtained with LSD (Dandiya et al., 1969)in

tion in the Open Field Test (Broadhurst et al., 1959). order to make (i) a more critical, psychological anal-

Besides defecation and ambulation, a rat exhibits ysis of the Open Field performance in (ii)a better
several other responses in the Open Field Test, such appreciation of the differential or common features

as rearing and preening Rearing has been measured as of these drugs under this specific stressful situation.
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2. METHODS 165foot candles intensity was produced by five
photographic lamps. A translucent glass screen en-

2.1. Subjects closed the arena from all_ the sides; the front side

The subjects were naive male albino rats of Haft-. having a glass door through which the subject was

kine's strain weighing 100 to 150 g. No attempt was placed in the arena and the experimenter observed
made to control their early environment; tempera- the. rat under test. By the side of the arena, there was

ture, lighting, handling, etc. were allowed to vary in a small table on which three hand operated counters

an attempt to obtain a heterogeneous population, were fixed to record the number of ambulation,
The experimental design was composed of twenty rearing and preening responses° There was a clock on
five groups (five treatments, five doses of each treat- the table, for recording the testing period. The ambu_

ment); each group tieing composed of five rats. Thus, lation response was defined as a "walking around"

in all 125 animals were subjected to the experiment, score derived from the number of radial segments of
the arena which were crossed by the subject. Rearing

2.2'. Apparatus response was defined by the nmnbeI of times the rat

The apparatus used for the Open Field Test was stood on its hind'legs during th.e test.
similar to that used' by Dandiya et a,ti.(I969). Briefly,

it consisted of a circular open arena made up of wood. 2.3. Procedure

measuring 32¾ inches (84 cm) in diameter, enclosed Double distilled water was used as a carrier for all

by a sunmica wall 12_6 inches (27.5 cm) high. The the drugs administered. According to the body weight

floor, which had sunmica surface, was marked out in of the animal the required volume of the drug

three concentric circles divided into segments by lines solution was injected intraperitoneally. The doses and

radiating from the floor centre. The wall was Fixed on the absorption period of the treatments are listed
the outermost of these' circles. The markings provided table 1. The doses selected were such that the differ-

25 floor units of approximately equal size and were ence between the logarithms of the. doses were uni-

used to score the ambulation of the animal moviv, g folm.

around in the arenaduring the tes_. The placement by As soon as the absorption period elapsed the

the rat of all four of _.tslimbs in • segment was taken treated subject was carried to the apparatus. Each

a_ one unit of aml_ulation'. In the' "Open Field Test" animal was tested in the Open Field Test for only two

two types_ of stimuli were presented to the animat, minutes and the scores on ambulation, rearing,

white noise with an intensi_ of 78 dB was presented: preening and defecation were recorded.

by an oscillator through 5 loudspeakers and light of
i

Talkie _: !

Drugs, doses and' the later_y period.

Latency between

I_o. D_ag I 1_ m tV V treatment and

test (hr) [

It Amphetamine 0.65 t.I_ 1.80 3.0 5.0 1.00 l
2 LSD 0.002 0.008 0.032 0.136 0.50 0.40 [3 Iproni_zid 6.250 12.50 25.0 50.0 100.0 +
4 lmiprarn_e 3.80 7.500 15.0 30.0 60.0 4.00

Each drug group, was eomposect of 25 rats divided into five dc_e groups; each of these dose groups was injected intraperitoneaily
with one' ¢rf the five doses of the drug before subjecting to the Open Field Test. Under columns I to V are log doses in mg/kg of

the body weight of the animzl. _ I

• IproniaziO. was di_,ided in_,ot_ee equal parts, the f_rst part was given 28 hr second part 24 b.r,and the last part 20 hr before the

_est. i

. i
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Ttble 2

Ambulation-scores ",tf_ertreatment in the Open-Ft_d,dTCst_

Groups Placebo, _ Amphetamine ,, LSD Iproniazid, Imipramine
X 47.40 :' 84.04.' 124A8 113.40 55.56

Placebo 4.70:*" 9,85 * 8.46 * 1.04
Amphetamine 5..18 * 3.76 * 3.65 *
LSD 1.42 8.83 *
Iproniazid, 7.41 *

Treatment group mean differences as .measured by: t test. Each drug:groul_was composed ot_25 rats divided into five dose groups.
The mean responses (in 25 rats) following._reatment were corollated with each, other The relevant mean response:is given below
the"treatment and the_ relevant t value between ,any .pair of the treatments-is given:against that pair. FoI.examj?!e, 3.76 is the
t_atue for the comparison of the amphetamirte 'with the iproniazid g_oup.

• _Stgnificant at-thel% level.

Table 3
3. RJ_SULTS Mean-scores due: to drug X dose interaction ot_ ambul.ation

An analysis of variance was performed.on e_h_of Bests-

the. measures° Analysis of ambulation scores sho_ed Drugs -- ......
that "treatment" (F-ratio = 13.23; p'= O.01), "'dose" I II It[ Iy v..

(F-ratio; = 12.18; p = 0.01) and _"treatmentX dose Amphetamine 77.0 95.2 94.8 78:8: 34,4
interaction" (F-ratio = 6.04; p =_ 0:01)produced LSD 92:.6. 106.6 1,1%6 104,6. 179,0
significant differences between the groups, Further Iproniazid 65.6 69.6 1.23.6 85.8. 2.22.4

analysis of the "treatment" effect by. Student's t-test Imipramine 59.0 56.2 59.0 51.8 _1:.0
• ..... ,.7

against the residual' variance of the.. analy:sis: of var- Dose group means, of. the. treatments. Eac.h: dose gxoup was
composed o-f5.r_ts,

IPRO

I_. 'LSD
170

. 14_ "15

'13'o * U J,

..-"_rl ' _ __"l- ......*.

_ gc _so :._.or.... _ - .... PLA

,° .--..., _ ,o P

ot, • • ........"_'__ IPRO

DOSE S DOSE S _OSF__

Fig.1. The mean response to varying doses (in logarithms) of iproniazid, amphetamine and irnipram_ne w_th ieference to the
placebo and LSD on scores of ambulation, rearing and preening (from left to right) obtained fTom 125 rats in the Open Field
Test. The Abscissa represents five doses (in logarithms) of each drug as given in table 1. IPRO, iproniazid; LSD, ly_rgide, AMPH,
_mplleta:nine sulphate; IMIP, imipramine; PLA, placebo.
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Table 4

Reali_ scores_ftex treatment in the Open Field Test.

Group¢ Placobo Amph_/am ine LSD Iproaiazid In_iprami_¢
13.64 53.92 34.92 19.60 21.98

Placebo 10.09 * 5.34 * 1.49 2.09 **
Amphetamine 4.76 * 8.60 * 8.04 *
LSD 3.84 * 3.24 *

Iproniazid 0.59 .-

Treatment group mean differences as measured by t test. Each drug group was composed of 25 rats divided into five dose groups.
The mean responses ,(in 25 rats) following treatment were compared with .each other. The relevant mean response is given below
the treatment and the relevant t value between any Fair of the treatments is given against that pair. :For example, 8.6.0 is the
¢ value for the comparison of the amphetamine with the iproniazid group.

• Significant at the l%level. ** Signifieanta_ glue 5% level.

ianee is outlined in table 2. llae relevant group ¢neans Table 5
due to "'treatment" X dose" interaction are Shown :in r,tean,s_ores d'ue to drag X dose intet_clion .onrearing,.

table 3. Analysis of rearing scores Showed that "treat- ._oses

merit" (F-ratio = 32.21;p = 0.01), "dose" (F-ratio = .Drags
4.'92; p = 0.01) and "treatment X dose interaction" ,I lI ,JII ..Pc _¢

(F-ratio = 4.73;/9 = 0.01) produced significant differ-

ences between groups. Table 4 shows the t-test corn- Amphetamine 42.0 45.2 55.6 56.6 70.2

parisons of the treatmerrt groups and Iable 5 ou_tines ,LSD 43.2 59,8 44.2 21.4 6.0Ipronlazid 31.6 40.4 20.4 4.2 1.4
the relevant groups means due to she "treatment X Imipraan_.e 22.4 30:0 29.6 20,0 15,8
dose" interaction. Analysis of preening scores also

.showed that treatment (F-rzti_ = 7.47; p = O.01), Dose group means q/ the _eatments. Each dose group was

"_l_se" (F-ratio = 6.58; p = 0.O1) _nd treatment X composed of 5 ralso

dose .interaction (F-ratio = 2:90; p = 0.01) produced

.%gnificant differences between groups. Treatrnent

grou9 differences, as measured by S_udent's test, are table 7. Since analysis of defecation scores failed to
,outlined in table 6. The relevant group means .due to produce any significant effect, the data were not
the _treatmerrt X dose" interaction are shown in analysed further.

Table 6
Preening saores after treatment in ,theOpen Field.

Groups iPlacebo Amphetamine LSD Iproniazid Imipramine
X 12.95 10.fl8 2.72 7.24 4.48

Placebo ,0.94 4_6.'_* 2.60 ** 3_85 *
Amphetamine 3D1 * .1.65 2.91 *
LSD 2.05 ** 0.80

lpmniazid 1.25

,Txeatment _ro.up mean differences .as measured by t test. Each drug group was composed of 25 rats divided into five dose groups.
Tt'he_meanresponses (ha 25 rats) following t_eatment were eomp_ted with each other. The relevant mean response is given below
the treatment and the relevant _"value between any pair of the treatments is given against that pair. For example, 1.65 is the
t value for th¢coraparison of the_mphetamine with the iproniazid group.

• Significant a_t_he _i%level. **'Sigitifieant at the 5% level.
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Table7 Tlte stereotyped behaviour may, therefore, be defined
Mean scores due to drug X dose interaction'_n_prpening,i as.drug-induced hyperactivity associated with repetit-

Doses ive, irrelevant acts performed in a fixed pattern; LSD
Drugs and iproniazid induce such a pattern of behaviour in

I II. Ill_' IV:." v : rats, whereas amphetamine produces exploratory am-
bttlation in the Open Field situation.

Amphetamine 21,0 15.6 15,8 > 1_0 1.0 _: ii) The difference between the behavioural effects
LSD._ 3.2 3.8 3.0 2.4 : 1o2 ' of:iproniazid and amphetamine is further highlighted
lpro_fiazid 25.2 4.2 4.6 _: 1.2 _ 1.0 ,
Iniipramine 7.0 8.6 2_0 ' 2.6 2.2 _ by_ results observed on rearing responses - a behav-

iour recognised by Holland et al. (1966) to be an
Dose:group means of the trea_nents. Each do_e..group:was exploratory response in rats. Amphetamine facilitated
composedof 5 rats. this iresponse to the greatest extent, whereas iproniaz.-

id' l'ailed to affect it. Other investigators have also

reported the facilitatory effect of amphetamine on

4. DISCUSSION rearing(Lat, -19.65;Hollandand Gupta, 1967; Gupta
and Gregory,. 1967; Gregory et al., 1967). LSD and

The _results obtained clearly indicate that Open imipramine also increased rearing responses. However;
Field'pertbnnance, as defined by the frequency of as_shown in the figure, facilitation of rearL,_g is a
ambulation, rearing, and preening can be modified by function of only the lower xlosesof these drugso Thus,

amphetamine, iproniazid, imipramine and LSD_The if rearing performance is a function of CNS_xcitabil-
finding, that the drugs failed to affect:the defecation ity (Lilt, 1965; H_lland and Gupta, 1966), and drug •

response of rats, is co_sister_t with the similar results - like amphetamine facilitates rearing :by modifying
reported by Broadhurst et al. (1959):,The results of CNS-excitability (Lat, 1965); the present results sug,
the _pre_nt experiments have _aJsed the .:following ' gest that LSD and imipramine, in smaller doses; act_as_
salient points: CNS-stimulants.

i) On ambulation, responses, _iproniazid produced iii) The drugs, n_ matter what type of effect.they,
an LSD-hke augmen:ting effect :which was.higher than produced on ambulation artd.._eaxing,_:inhibi:ted the
tb_t of amphetamine; imJpramine failed to affect this preening performance of rats:
response_.:The resultswith amphetamine agree with iv) The dose-response functions of the drugs_are
earlier:reports by Lat (1965) and Gupta. and Hblland illustrated in:the figure. Approxt_nately linear facilita-
(I_169). In' the present study, it was observed that tion of ambulation with a simultaneo.usinhibition, of

tptoniazid-treated subjects behaved Similarly to those .. _earing and preening is a function of increasing doses
under LSD (Dandiya et al., 1969) b_tt differently to of iproniazid, an effect:similar to that of LSI). Thus,
tkbse •treated with amphetamine; the .former drug if LSD:is a psychotic drug (Dandi.ya et al., 1969),
group exhibited _increased :ambulation in the outer- iproniazid may also be classified, of course tentativel3_
most circle 'of the -Open _-Fteld-2n,a fLxed pattern and Catttiously,as a psychotic dru_ as far as its Open
whereas the amphetamine group explored the whole • Field behavioural, effect _is concemed. The stereo-
arena of the Test apparatus and displayed additional: typed ambulation due to psychotic drugs can very

intermittarrt responses, such as=rearing on tile walls well be differentiated from the exploratory ambula-
during exploration..Lat (1965)and Randrup and tiorr_produced by CNS-stimulants (Broadhurst et al.,
Mukvad (1969) have also reposed that stereotyped 1959) or tranquillizers (Rushton and Steinberg,
locomotion of rats was restricted to •part of the cage 1963). This qualitative behavioural difference is evi-:
where.the subject ran forth and back manytimes in dent from the dose-response relationship in the am-
contrast:to the normal rats: which covered the whble phe_araine group; increasing doses augmented rearing

arena of th_ :cage.'.It is known that stereotyped, and decreased :preening fairly linearly; effect on am-
repetitive thougl_ts and acts are observed in psychotic bulation was non-linear (middle doses producing a
p_tients (Bleiziet, 1961)and,that LSDaddicts_exhibit high_ score than those of the lower and higher
obsessive-compulsive acts width general excitation, closes).:Lat (1965) has also reported Similar results on
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ambulation describing it as a typical CNS-stimulant Effects of LSD on Open Field Performance in rats,
effect. Psyeliopharmacologia 15,333-340.

Since reduction of preening in association with a Dicker, S.E., H. Steinberg and R.H.J. Watson, 1957, Effect of

parallel augmentation of rearing is a positive function methylpentynol on the activity, of rats, J. Physiol. 137,' 88-89.

of the drug induced CNS-excitation, it may be argued Eysenck, H.J., 1964, Psychologica_ theory and measurement
that preening response may be a behavioural correlate of drug effects, Neuropsychopharmacol. 3, 9-16.
of CNS-inhibition. Sinha et al. (1958) successfully Gregory, K.,B.D. GuptaandH.C. Holland, 1967, Theeffects
measured alternation behaviour of rats in T-maze as a of drugs on activity in two strains of rats selectively bred

foi high and low emotionality, Life Sci. 6,981-988.
behavioural correlate of CNS-inhibition which could .Gupta, B.D. and K. Gregory, 1967, The effect of drugs and
be facilitated by CNS-depressant and inhibited by _:- their combinations on the rearing response in two strains

CNS-stimulant drugs. In the present study, similar of rats. Psychopharmacologia 11,365-371.

inhibition of preening was produced by each CNS Gopta, B.D. and H.C. Holland. 1969, An examination of the
effects of stimulant and depressant drugs on escape/avoid-

stimulant drug. These results may not only be taken ante conditioning in strains of rats selectively bred for
tO support the prediction of Eysenck (1964) that emotionality/non-emotionality; Intertrial activity, Intern.
there is a CNS excitation-inhibition balance which J. NeuropharmacoL 8, 227-234.

determines the intensity of a particular response to a Ho_and, H.C. and B.D. Gupta. 1966, Some correlated meas-
ures of activity arid reactivity in two strains of ratssituation, but may also suggest that since rearing may

be a behavioural measure of CNS-excitation; the selectively bred for differences in the acquisition of a
conditioned avoidance response, Animal Behavior 14_

preening response may be determined by the level of 574-580.

CNS-inhibition. Holland,H.C.and B.D.Gupta, i967, Anexaminationof the
effects of some central and autonomic nervous system

- stimulant and depressant drugs on one form of explorat-
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