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derivates,
aave been

periences. A variety of drugs are known to produce behavioural changes that lead to psychotic
:although disorders in humans. The CNS stimulant drugs could be classified into hallucinogens,xt picture I
_ barbi- analeptics, and the antidepressants. Although, these groups of drugs differ in their
:tionpro- mechanism of action, each one of these individually produces psychotic behavioural
pictureof pattern when given in adequate doses, If it is true, the present pharmacological classi-
n_d, who

epic and fication of CNS stimulant drugs does not have a direct relationship with the behavioural
ausing an effects of these drugs. It is, therefore, necessary to determine whether drugs in these
including pharmacological groups differ significantly in their action on various behavioural com-
:hdrawal- ponents. To this end, the known representative drugs of these pharmacological groups

rotted by have been compared with each other on two components of Open Field performance
tmdesiredtwal fails of rats.

._rpsychic Methods

Subject - The subjects were naive male albino rats of Haffkines' strain weighing

between 100 to 150 g. The experimental design was composed of 45 cells (9 drugs x
;b_ua,_d 5 doses of each drug); each cell containing 5 subjects. Thus, in all 225 rats were sub-
D_g. R,_.) jected to Open Field Test with a pretreatment of either of the drugs administered i.p.

,d_om_b_i 1 Apparatus - The apparatus used for the "Open Field Test" was similar to that_erficksid_ti-

s_t ,_d , used by Holland and Gupta (1966). Briefly, it consisted of a circular open arena
m_, start- . made up of wood measuring 32a/_ inches in diameter, enclosed by a sunmica wall
...... t _o 12V_ inches high. The floor, which had a sunmica surface, was marked out in three

concentric circles divided into segments by lines radiating from the floor centre. Theon-Produc-
_en©va 1964 wall was fixed on the outermost of these circles. The markings provided 25 floor units

_. Irtgang- of approximately equal size and were used to score the ambulation of the animal moving
'e Exzitan- ! around in the arena during the test. The placement by the rat of all four of its limbs

in a segment was taken as one unit of ambulation. In the "Open Field Test" two types

• t. of stimuli were presented to the animal: white noise with an intensity of 78 dB was
presented by an oscillator through 5 loudspeakers, and light of 165 foot candles inten-
sity was produced by five photographic lamps. A translucent glass screen enclosed the
arena from all the sides, the front side having a glass door through which the subject

' was placed in the arena and the experimeiater observed the rat under test. By the side
of the arena there was a small table on which three hand-operated counters were fixed
to record the number of ambulation, rearing and preening responses.. There was a clock
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on the table for recording the testing period. The ambulation response was defined as !

a "walking around" score derived from the number of radial segments of the arena
which were crossed by the subject. Rearing response was defined by the number of
times the rat stood on its hind legs during the test.

Table l shows the drugs and their doses and their latencies. Each subject was tested i

only for 9 minutes in the Open Field Test and the scores on ambulation and rearing- !
f

were recorded for analysis, i?o__

Discussion 10o_

It has been shown earlier in this laboratory by Dandiya et ah (1969) that ambulation 80
response in the Open Field Test may be a stereotyped response on which hallucinatory I

drugs produce an enhancing effect. Gupta and Gregory (1967) have shown that rearing 6o_
may be a behavioural response to a higher level of cortical excitation, a facilitation 4o _
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of which is a positive function of increasing doses of amphetamine. Thus, the present
results indicate that LSD, iproniazid and mescaline facilitate ambulation of stereotyped
nature with a simultaneous inhibition of a comparatively complex response of rearing
(Fig. 1,3). In other words, such drugs augment the action of those nervous loci which

k.

operate in simple stereotyped activities while reduce the activity of those which control the
complex behavioural processes by maintaining a higher degree of muscular coordination
and discriminatory functions. An opposite effect is produced by amphetamine and me-

thyl phenidate which augment the action of those nervous loci operating on the complex
behavioural processes (Fig. 2). Amphetamine has been shown to increase cortical
arousal (Gupta 1967). Thus, it can be suggested that for a complex response of rearing,
cortical arousal is necessary which is clearly a function of amphetamine. On the con-
trary, for the simple stereotyped response of ambulation those nervous loci may de-
termine the activity which is a positive function of LSD like drugs. In other words,
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Table 1 Drugs closes in Mgs and the latency period. "1_

Latency d i
betweendrug a !

No. Drug I II I11 IV V and test in a_'_,
hours in :,

ori
1 LSD 0.002 0.008 0.032 0.136 0.5 0.4 a_;

2 Mescaline 10.0 20.0 40.0 80.0 160.0 2.5 i_il

3 Amphetamine 0.65 1.1 1.8 3.0 5.0 1.0 D_
4 Meth. Phen. 1.23 2.5 5.0 10.0 20.0 0.33 --]
5 Caffeine 6.25 12.5 25.0 50.0 100.0 0.5 LS!

6 Cardiazol 2.5 5.0 10.0 20.0 40.0 0.5 {34i

7 Iproniazid 6.25 12.5 25.0 50.0 100.0 * Mr!:.

8 Pargyline I0.0 20.0 40.0 80.0 160.0 3.0 {l_'i

9 lmipraminc 3.8 7.5 15.0 30.0 60.0 4.0 An_
Cs:i

• Iproniazid was divided into 3 equal parts, the first part was given 28 hours, second part IMt.i

24hoursandthelastpart20hoursbeforethetest. (53

Ca i'
Table 2 Ambulation scores in Open Field Test. t-Test table for drug group mean differences. {37_
Each drug group was composed of 25 rats divided into 5 subgroups, each of these subgroups was
given a different dose of the drug. The mean response (in 25 rats) due to the drugs was compared Car,
with one another. The relevant t-values between any pair of drugs are given against that pair. (21.'

For example in colunm 7, 2nd row 5.78 is the t-value between the mean responses due to 5 dif- Ipr,
ferent doses of mescaline and 5 different doses of drug No. 7, i.e. iproniazid. The values which {19._
are asterisked are statistically significant. One, two and three asterisks show significance at
0.1°/o, 1% and 5% levels respectively, v Par,_

Drug group 2 3 4 5 6 7 8 9
lmip

LSD 7.41: 6.94 _ 6.38 t 5.24_ 8.50 t 1.62 11.65_ 10.13t (21.9
(124.48)
Mescaline 1.45 1.02 _ 17a 1.08 5.78 _ 4.24_ 2.72_ t !-. _
(74.08) incrf

Amphetamine 0.44 0.70 2.55._ 4.31 t 5.70 t 4.18_ mus
(84.04) furies

Meth. Phen. 1.14 2-ltz 4.751 5.26t 3.74t reari

(81.o4) of I..'
Caffeine 3.25 t 3.59x 6.41* 4.89 t fum_

(88.84) that
Cardiazol 6.87x 3.15_ 1.63
(66.68) reot_

Iproniazid 10.02_ 5.50 t more
(113AO) amp_

thatPa rgyline 1.51 ;
(45.24) drug!
Imipramine stere

(55.56) one.i

t 0.1% z 1O/o _5o/o. mcth'_

' _ !
i
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Table 3 Rearing scores in Open Field Test. t-Test table for drug group mean differences. Each
• drug group was composed of 25 rats divided into 5 subgroups, eadl of these subgroups was given

_,cr a different close of the drug. The mean responses due to the drugs were compared with one:n drug

est in another. Tile relevant t-values between any pair of drugs is given against that pair for example _._
in colunm 6, third row 8.08 is the t-value between the mean responses duc to 5 different doses

of amphetamine with 5 different doses of drug No. 6, i.e. cardiazol. The values whid_ are i.4 asterisked were statistically significant. Single and double asterisks show significance at 0.1 and ._
.5 1°/orespectively.

.0 Druggroup 2 3 4 5 6 7 8 9

.33

.5 LSD 4.73 _ 4.78 t 4.74_ 0.59 3.80_ 3.85_ 5.05 _ 3.26_
;5 (34.92)

Mescaline 9.52_ 9.48 5.33 _ 1.44 0.87 0.31 1.47

.0 r (16.12)

.0- '. Amphetamine 0.0t 4.19 t 8.08_ 8.64 _ 9.83 _ 8.05_
', (53.92)

dpart I • Meth._lcn. 4.151 8.041 8.60_ 9.80t 8.011
t (53.76)

Caffeine 3.88 t 4.451 5.64_ 3.85_
ences. (37.28)
)s was
_pared Cardiazol 0.56 1.75 0.00 ,-_,
t pair. (21.84)

5dif- Iproniazid 1.18 0.59
which (19.60)ace at

Pargyline 1.78

9 Imipriamine

13_ (21.95)

72z t _-!

increasing doses of amphetamine increase Table 4 Reclassification of the drugs on the i'
18_ muscular coordination and discriminatory basis of present study.

functions which determine the degree of Effect ofinereasingdoses

74t rearing response, whereas, increasing doses Drug group onOpen Fieldparameters
(1) (n)

89_ of LSD, iproniazid or mescaline reduce these Ambulation Rearing
functions (Table 4). Lat (1965) has suggested

63 that withincreasesinCreasingdose frequency of ste- MescalineLSD'Iproniazid, _..-[
reotypy and the form becomes |

50_ more simple. This was in connection with

Amphetamine, 1 lamphetamine. While we would like to say Met. phen.
51 , that this statement is true for hallucinogenic

drugs and iproniazid, if ambulation is simple Caffeine, Cardiazol / 1
stereotypy and rearing a more complicated and Pargyline 1
one. With amphetamine and to some extent

: methyl phenidate the opposite is true. Imipranfine No definite trends

- _
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" Summary

_ It was planned to make a critical psychological analysis of the Open Field performance and
a appreciation of the differential and:or common features of a nuntber of CNS stimulant and

'' hallucinogenic drugs belonging to various groups. The results indicated a differential distri-

bution of the drugs and their optimal effect-producing doses on ambulation, rearing, and

":,,.: preening responses. Psychotic drugs like LSD and iproniazid were differentiated on the stereo-

typed ambulation responses in contrast to the cortical stintulant drugs such as amphetamine
.,:,i whidl were found discriminated on the CNS-excitation determined rearing performance: on the

other hand. anti-depressant drugs like imipramine, failing to show any definite similarity with
either of the groups. The possibility of the exploitation of the Open Field Test for differen- t
tiating the finer effects of individual drugs is discussed, i

;_i Zusammen[assung

.]: ,_!_, Es sollte eine kritische psychologische Analyse des Open Field-Verhaltens durchgeffihrt '"
,-_.,_. werden. Aut_erdem sollten verschiedene bzw. gememsamc "vVirksamkeitseigensdmften einer

" ';:-_ " Reihevon zentralnerv6sen Stimulantien und halluzinogener Verbindtmgen er6rtert werden. Die

: i ;i:" S_' . festgestellten Ergebnisse weisen auf eine untcrschiedliche Verteilung der Drogen und der die

y::q Laufaktivit_it. das Aufrichten und Putzverhalten beeinflussenden Dosen hin. Psychotomimetika M.
-,, wie LSD und Iproniazid wurden anhand stereoty pisierter Laufreaktionen differenziert, w_.hrend zu

'i__ kortikal wirksame Stimulantien wie Amphetamin das durch eme zentralnerv6se Exzitation _ fir,

_:_ bedingte Aufrichten auf den Hinterbeinen beeinflut_ten. Antidepressiva wie [mipramm lieBen Er
keine ._hnlichkeiten mit den genannten Pharmakagruppen erkennen. Die M6glichkeiten der

Auswertung des Open Field-Tests ffir die Differenzierung subtilerer Effekte der einzelnen 1.
: Prz_parate werden diskutiert.
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