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It was the purpose of this study to determine the effect of LSD-25 to the 100°/0 correc
on the distraetability of cats carrying out a simple conditioned avoidance two groups of ten
response using the response time as a measure of the interaction of of LSD-25 by the
conditioned and non-conditioned stimuli, tion the response

the distractive in

3Iethods the same proceduI

Twenty adult cats, weighing between 2.5 and 4.0 kg were trained to was used as its ow
cross a 23 cm (nine inch) high barrier on the presentation of a visual the response time
stimulus. Failure to accomplish the task _ithin three seconds was mined for each i]

punished by an electric shock of 0.5 mA delivered to the feet of the correlated data.
animal from a metal grid floor. The visual conditioning stimulus con-
sisted of a series of five half second flashes of light at an intensity of
40 lumens per square metre delivered over a period of 4.5 seconds from
eight lights situated in the roof of the cubicle in which the cats were Once the 100
trained and tested. The cubicle had a background illumination of 10 lu- taken to cross thq
mens per square metre and was sound-proofed to provide a minimum quite constant, e_
attenuation of 80 db for frequencies within the range 100--20,000 c/sec, ducted without re
Low frequency vibration conducted via the floor of the room housing presented simnlt_
the cubicle was minimised by the use of rubber blocks and a false floor a significant (P =
suspended within the cubicle. The temperature was controlled by a and B). In both
noiseless ventilation system and the cat observed by means of a closed- the lower intensil
circuit television system with the camera in the roof of the cubicle, fluctuated, since t
Tones or noise could be presented to the animal from a loudspeaker, also or markedly prolo
situatednear the roofofthe cubicle, hand,at the two]

Each animal was trained for 40 trials each day on consecutive days relatively stable.

until acquisition of the response was attained. Twenty minutes after conditioning stimt
the intraperitoneal injection of 0.5 ml of normal saline, the response just before or at
time taken to cross the hurdle from the initiation of the conditioning The resultant res
stimulus was measured. Trials were conducted at the rate of one e_cery very closely to th
one to two minutes and the visual conditioning stimulus presented either onds (Fig. 1A and

alone or simultaneously with a series of tonal pips at different intensities. The effect of
The frequency of the tonal pips was 3,000 c/sec, the duration 25 msee the intraperitonea
and the rate five per second. Three intensities, differing in increments of decrease (P ---- .01
18 db were employed, the loudest tone being approximately 72 db above presentation ofth(
the human threshold of hearing. For this reason the intensities are mark- it potentiated the
ed in the text as 36, 54 and 72 db. No punishment was given for incorrect levels of auditory
responses and the trials in which the visual stimulus, or the visual stimu- occurred (Fig. 1).
his plus tonal pips were given, were presented in random order. Ten sity of the tonal
trials were conducted at each level of auditory stimulation, with appro- increasing to a m_

priate control runs. Trials in which the animal failed to cross the hurdle A twofold cha
or crossed some fifteen seconds following the end of the conditioning but in this case tk
stimulus were discounted and only correct responses used to measure the for the avoidance
response time. Two weeks after the control test the animals were retrained creased by a mean
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effect of LSD-25 to the 100°/o correct response level. They were then divided randomly into

litioned avoidance two groups of tell, one group receiving 10/_g/kg and the other 20 _ug/kg

_he interaction of of LSD-25 by the intraperitoneal route. Twenty minutes after the injec.

tion the response time for the avoidance response, with and without
the distractive influence of the tonal pips, was again measured using
the same procedure as in the control. For statistical purposes each animal

_g were trained to was used as its own control and the significance of the difference between
tation of a visual the response times before and after the drug administration was deter-

hree seconds was mined for each intensity of the tone by using the Student 't' test for
to the feet of the correlated data.

ring stimulus con- Results
at an intensity of
f 4.5 seconds from E//ects el LSD-25 on response time

_ich the cats were Once the 100°/0 correct response level had been attained the time

.ruination of 10 lu- taken to cross the hurdle from the initiation of the visual stimulus was

:ovide a minimum quite constant, even taking into consideration that the trials were con-

100--20,000 c/sec, ducted without reinforcement. The distractive influence of the tonal pips
the room housing presented simultaneously with the conditioning stimulus produced

Is and a false floor a significant (P _ .01--.001) lengthening of the response time (Fig. 1A

.s controlled by a and B). In both groups of animals a similar pattern emerged. At
means of a closed- the lower intensity of auditory stimulation (36 db) the response time

)of 'of the cubicle, fluctuated, since the addition of the tonal pips produced either no effect

a loudspeaker, also or markedly prolonged the time taken to cross the hurdle. On the other
hand, at the two higher intensities (54 and 72 db) the response time was

a consecutive days relatively stable, The presentation of the tonal pips with the visual

mty minutes after conditioning stimulus appeared to arrest the movement of the animal until

_line, the response just before or at the end of the stimulus, when it crossed very quickly.
of the conditioning The resultant response times for both groups therefore, approximated

e rate of one every vcry closely to the duration of the conditioning stimulus, that is 4.5 sec-
us presented either ends (Fig. 1A and B).
[ifferent intensities. The effect of a single dose of 10 #g/kg of LSD-25, administered by

duration 25 msec the intraperitoneal route was twofold. Firstly, it produced a significant

ag in increments of decrease (P = .01--.001) in the time taken to cross the hurdle on the

nately 72 db above presentation of the visual conditioning stimulus alone (Fig. 1A). Secondly,
_tensities are mark- it potentiated the distractive influence of the tonal pips. At all three

given for incorrect levels of auditory stimulation significant increases in the response times
or the visual stimu- occurred (Fig. 1). Moreover, the response times were related to the inten-
random order. Ten sity of the tonal pips, a small increase at the 36 db level (P = .05)

tlation, with appro- increasing to a maximum at the 72 db level (P = .01 --.001).
to cross the hurdle A twofold change als_ occurred after a single dose of 20 #g/kg i.p.

9f the conditioning but in this case the effect produced was not so marked. Response times
used to measure the for the avoidance behaviour initiated by the visual stimulus alone de.
reals were retrained creased by a mean of only 18°/0 as opposed to the 29°/0 observed after the

22*
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smaller dose of 10/zg/kg i.p. of LSD.25. The distractive influence of the tonal pips yielded a hig_
tonal pips was again potentiated by 20tzg/kg, but the relationship with the highest inten

between response time and the intensity of the tone was abolished. The also be expected that t:

tinles fluctuated considerably, being either relatively short and approxi- a higher percentage of f
mating to control values, or 5 to 8 seconds in excess of the duration of ,)r at least adversely i:

7 only the visual stimuh

6 A ..._s_..._._ -'_" both in response times
5 surprisingly stable withG0

5o_ A /7 After 10#g/kg i.p.q

s ..... | // (Fig. 2A). A potentiatiol
" indicated by an inerea.

t: /1"
"_ z 30 /, highest intensity of au(

_. _ zo _..__ ......... fusion of the animal, all

0 _ 10_ _...__ _'__ was also shown by the
o_ trails for this level of to:6 B

' _ ---. ._ tire of the order in whic
_ 5 _ 50 B were presented.

eo After 20/_g/kg i.p.

3- ¢-- 3o ...._...............''" number of incorrect barz 2o in the control trials for 1
withpre-drugcontrol

_- 70 _ _ - significant, demonstrat

0 3S 5¢ db 72 36 s¢ -db 72 conditioned responses i
/n/eng/ty of czud/tor/ s//tnulus fntens/ty of au_tory s//mu/us lion. The fact that thes,

Fig. l Fig. 2 10/_g/kg i.p., occurred
Fig. l A and B. The effect of LSD-25 on the response time of a simple visually conditioned avoManee

response initiated with and without the distractive influence of an auditory stimulus. Time taken to wer(_ not accompanied
cross fl|e hurdle on the presentation of tit(, visual eolulitioning stimulus before o . o, and after of correct responses illu
• * the administration of 10 /*g/kg i.p. (A) and 20 pg/kg i.p. (B). Time taken to cross the

b_rrler on the presentation of tim visual eon4itioniag stimulus and tl_c series of tonal l)ips at tlm'e due to repeated present
different intensities before o - - - o and after * - -- * 10/_g/kg i.p. (A) and 20/_g/kg i.p. (B) was not the causative t_
Fig. 2A and B. The effect of distraction and LSD-25 on the accuracy," of rt,sponse of a simple visu-

ally conditioned avoidance response. Ntlnlber of incorrect responses before o .. o and after
o--o the administration of 10 t_g/kg i.p. (A) and 20 pg/kg i.p. (B) LSD-25. Number of in-

correct responses resulting from tim simultaneous presentation of _ _eries of tonal pips at three The sin_ultalleous pl:
different intensities with the visual conditioning stilnulus before o -- - o and after $ - -- •

the administration of 10 ;*g/kg i.l). (A) and 20/,g/kg i.p. (B) LSD-25 conditioning stimulus p

learned simple conditic

the conditioning stimulus. However, the overall effect was an increase crossing the hur(lle froJ

in response times, being more marked at the lowest intensity of auditory other was related to th,

stimulation (P --= .001) than at the 72 db level (P ---=.05). and 20/_g/kg i.p. of LS
tonal pips, as indicated

E[/ect o[ LSD-25 on the accuracy o/response the number of incorrec

It is to be expected that incorrect responses will occur in tests repeat.- effect produced when •
edly carried out without reinforcement. In the present study the mean alone, tbr in this case t[

number of failures in the control series for each group of animals was hurdle. It would appe

approximately 100/0 (Fig.2), whereas the distractive influence of the LSD-25 in the response
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'e influenee of the tonal pips yielde,t a higher number. Tile largest rise of 20 to 250/0 oeeurred

the relationship with the highest intensity of auditory stimulation (Fig.2). It would
vas abolished. The also be expected that the inhibitory effect, of the tonal pips, giving rise to

herr and approxi- a higher percentage of failures would facilitate extinction of the response,

_f the duration of or at. least, adversely influence the responsc times in tile trials where "
only the visual stimulus was presented. The control trials, however, ": ';

both in response times and the incidence of incorrect responses, were j?,
surprisingly stable with little interaction between tests (Fig.2). 'i

,/' After 10#g/kg i.p. of LSD-25 a rather different picture emerged
,/'/ (Fig. 2A). A potentiation of the distractive influence of the tonal pips was

/

// indicated by an increase in the number in incorrect responses at the

_.// highest intensity of auditory st.imulation. Moreover, the increased con-

.----"_'_----_ fusion of the animal, although not. being indicated in the response times,
was also shown by the increase in the number of failures in the control
trails for this level of tonal pips. (Fig. 2A). The change occurred irrespee- ,

tire of'the order in which the different intensities of auditory stimulation

were presented.

After 20/_g/kg i.p. of LSD-25 there was again in increase in the

_" number of incorrect barrier crossing responses. There was also a tendency
............ in the control trials for the number of failures to increase when compared

with pre-drug control levels. These changes, although small and not

significant, demonstrated the possibility of interaction between the
s_ db 7z conditioned responses initiated with and without the auditory stimula-

av_/orys//mu/us tion. The fact that these alterations, as in the group of animals receiving

Fig.2 10/_g/kg i.p., occurred irrespective of the experimental procedure and
lly eonditior_ed _,voidane, e

_"stimulus.Time taken to were not accompanied by any significant changes in the response times
,(,foreo- o, and after ()f correct, responses illustrated that extinction of the avoidance response
). Time taken to cross the

,riGsof tonalpips at three due to repeated presentation of the un-reinforced conditioning stimulus
(A) and 20 pg/kg i.p. (B) was not the causative factor.

_esponse of a simple visu-

eft)re o o and after Discussion
i LSD-25. Number of in-

ics of tonal pips at three The sinmltaneous presentation of a series of tonal pips with the visual
-o and after *---•

B) LSD-25 conditioning stimulus prolonged the time taken to carry out a previously

[earned simple conditioned avoidance response. The delay incurred in
ct.was an increase crossing the hurdle from one of side of a sound-proofed cubicle to the

tensity of auditory ¢_ther was related to the intensity of the auditory stimulus. Doses of 10
.05). and 20 pg/kg i.p. of LSD-25 potentiated the distractive influence of the

t,nal pips, as indicated by a further increase in both response times and

_onse the number of incorrect responses. This change was in contrast to the
ccur in tests repeat- cfl'ect produced when the visual conditioning stimulus was presented
,nt study the mean ahme, for in this case there was a decrease in the time taken to cross the

,up of animals was ]mrdle. It would appear therefore, that the alterations induced by
"e influence of the LSD-25 in the response time of a simple conditioned avoidance response
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are twofold, depending upon the presence or absence of sensory inform, theless they demonstl
ation other than that of the conditioning stimulus. Similar conclusions to the dose. In the pr
may be drawn indirectly from the experiments of FUSTER (1956). i.p. of LSD-25 and t]
Monkeys trained to recognise stereometrie objects showed impaired beginning of a transi
recognition and a lengthening of response time when a tone was presented effect induced by sn
simultaneously with a short flash exposure of the stimulus object, blocking of conditior
LSD-25 in low doses (5 to 10 _ug/kg), produced similar impairment in to occur with the hig
both accuracy of performance and response time without effecting !_n conclusion it "
response rate. In a series of psychological tests using human subjects 20 #g/kg i.p.), decre
fl_BRAI%ISON(1955) was able to show that 100/_g of LSD-25 adversely avoidance response iI
affected reaction time to visual and auditory stimuli, while other experi- tion is relatively lov
ments (JARVIK et al. 1955) demonstrated that a similar dose of LSD-25 ambient stimulation,

produced changes in abstract thinking and the ability to concentrate, increased distractabi
Increased responsiveness to previously insignificant stimuli (KEx_ and
and :BRADLEY1960; KEY 1961a) would imply heightened distractability The distractive il
and thereby impairment in concentration or prolonged attention, neously with a visu_
Indeed, the results of the present study show that in cats LSD-25 in- taken to carry out
creases the distractive influence of stimuli presented simultaneously measure of the inter:
with the conditioning stimulus. Such changes may have important stimuli. Presentatior
repercussions in a variety of specific test procedures, especially those induccd a lengthen

carried out in environments providing a moderate level of ambient l0 and 20)ug/kg i._
sensory stimulation. For example, J._RVn( and Ct_OROVER(1960) were presented alone, hc
unable to explain an impairment in the accuracy of l)crformancc of thc drug had been

monkeys carrying out a delayed alternation task after only .005 mg/kg produced a slight il
i.m. of LSD-25, but suggested that an increased susceptability to the LSD-25, at both d
distractive influence of ambient sensory stimuli may make a subiect less increase in the num

capableof handlinga delay type of situation, response time for
One other point to consider in the effect produced by LSD-25 is the appears to depend

dose level employed. In the present study 20/_g/kg i.p. caused a decrease used in the conditic
in the response time of the avoidance behaviour initiated by the condi-
tioning stimulus alone, which although significant, was less marked than ABaA,_SO_'.H. A.: Ly
that produced by a smaller dose of 10 #g/kg i.p. The number of incorrect time to auditory
responses in these control trials was also slightly increased. Extinction (1955).

of the conditioned response could account for such changes, but it BRADLE\',P.B., and.
would be expected that the greater number of failures and any increases of the brain. Brah--, and B. J. KEr: T]
in the response time would occur towards the end of the experiment, stimulation of the
This was not the case. The dose/effect characteristics of LSD-25, with physiol. 10, 97--1
regard to the reaction time of simple conditioned avoidance behaviour COOK,L., and E. W_
has been studied by TAESCHLERet al. (1960). In rats the reaction time agents. Ann. N'. Y_'gST_.R,J." LSD and
was significantly decreased by doses of 50 to 200 #g/kg administered by Dis. 129, 252 (192
the subcutaneous route, while higher doses restored the times to control HDxwlcH,H. E.: Th,
or above controls levels. The rather high doses necessary to produce the and mescaline, p,

initial change is probably due to the route of the iniection, but never- perimental psyehi
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nee of sensory inform- theless they demonstrate that the effect produced by LSD-25 is related
Is. Similar conclusions to the dose. In the present study the decreased effectiveness of 20/_g/kg

:,s of FUSTER (1956): i.p. of LSD-25 and the fluctuations in response level may indicate the

_ct,s showed impaired beginning of a transitional phase between the alerting and faeilitatory

n atonewas presented effect induced by small doses and the sedation (HzalwIcrt 1957) and,

the stinmlus object, blocking of conditioned behaviour (Coos: and WEIDLE_" 1957) known
_imilar impairment in to occur with the higher doses.

me without effecting In conclusion it would appear that LSD-25, in small doses (10 to

._sing human subjects 20/zg/kg i.p.), decreases the response time for a simple conditioned

of LSD-25 adversely avoidance response if the distractive influences of other sensory informa-

Lli,while other experi- tion is relatively low. In environments providing a moderate level of
milar dose of LSD-25 ambient stimulation, increases in response time can be expected due to the

bility to concentrate, increased distractability of the animals.

nt stimuli (Kmc and Summary

ltened distractability The distractive influence of a series of tonal pips presented simulta-

prolonged attention, neously with a visual conditioning stimulus was assessed using the time
t in cats LSD-25 in- taken to carry out the simple conditioned avoidance response as a
rated simultaneously measure of the interaction between the conditioned and non-conditioned

nay have important stimuli. Presentation of the tonal pips at three different levels of intensity
_res, especially those induced a lengthening of response time, which was potentiated by

Lte level of ambient 10 and 20jug/kg i.p. of LSD-25. When the conditioning stimulus was
:OROVER (1960) were presented alone, however, a decrease in response time occurred after

i- of performance of the drug had been given. The introduction of the auditory stimulus also

fter only .005 mg/kg produced a slight increase in the number of incorrect responses. Again
_usceptability to the LSD-25, at both dose levels, potentiated the change and induced an

; make a subject less increase in the number of failures. The effect produced by LSD-25 on the

response time for a simple conditioned avoidance response, therefore,

ed by LSD-25 is the appears to depend upon the presence or absence of stimuli other than
.p. caused a decrease used in the conditioning procedure.
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