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CHAPTER 1
INTRODUCTION

Chlorpromazine and other tranquilizing agents have been
recomnended for the treatment of behavior disorders and the
menagenment of anxiety. In an attempt to evaluate drug effects
on specific beshaviors many investigabtors have explored the
effects of acute chlorpromazine administryation on lower ani-
mala, Partioulsar attention has been paid to responses
motivated by fear or anxlety. Hesults of several studlies
involving avolidance conditioning in rats indicate that chlorpro-
mnazine disrupts the acquisition and facilitates the extinction
of conditioned avoldance responses, One interpretation of
these data has been that the drug acts to reduce anxliety and
thereby renders the organism more amenable to tne learning of
new responses, Obher researchers have obtained resulits which
suggest that chlorpromazine also interferes with general moti-
vational level, and either dlrectly or indirectly with the
learning process iiselfl, particularly when the animal 1s cone
fronted with & 4ifficult task.

Chlorpromazine, in addition to its gross sedative effects,
has been found to produce measurable changes in nervous systen
activity. Intravenous doses of 0,5 to 6.0 milligrams per
kllogram in rabbits have been shown to depress the elsciro-
encephalogram alerting resction normally given after
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stimulation of the reticular formation (11). Study of the
spontaneous electrical activity of the brain indiceted a
greater proportion of slow frequencies from the motor cortex
of the monkey Tollowlng doses of 0.5 to 1,5 milligrams per
kilogream, intramuscularly. This same research demonstrated
that chlorpromazine in the monkey can reduce the threshold
for after discharze following electrical stimulation of the
amyzdala and thalemus (3).

In general, many sources can be cited that comment on
how administration of chlorpromazine can slow and affect
varied physiological processes, However, no distinct ocausal
relationships have been established. Until fact can be estab-
lished, hypothesis will, and should, be explored.

Hamister conducted an experiment using twenty-{five naive
rats, which were given twenty-five consecutive trials concur-
rent with dally injections of chlorvromazine (ten milligrans
per kilogram)}. PFollowing & thirty-day rest, they recelved
seventeen trials without the drug and then five trials with
the drug. Their performence was compared with that of eighteen
animals who had followed the same course in the maze, with
the exception of not receiving the drus.

Hamister clalme the rats learned with dally injections
of chlorpromazine, but they learned much more slowly than
untreated animals arnd retention could not be demonstrated,

He wrote that the performance of previously drugged animals

during retention trials, (one month after discontinuance of



the drug) could not be distinguished from the learning
performance of naive animals, When the drug was re-~introduced
to the experimental) animals after seventeen retention (or
relesarning) trials, they performed about as well as unbtrested
animalg following a thirty-day rest sfter their first twenty-~
five trinls (7).

| In & recent study by Doty and Doity, [orty nalve young
rats were used to determine the effests of chronic aduinistration
of chlorpromazine in infancy, All experimental group subjlects
recelved intraperitoneal injections of two milligrams per
kilogram chlorpromazine dalily for fifty~thrse days, beginning
at three days of age and terminating at fifty-six days of age,
Control grour subjects received equal volume injeotions of
saline solution, Mean body welghts for experimental and
control group subjects were determined at three-day intervals
throughout the fifty-three dasy treatment veriod in order to
determine whether chronic drug treatment affected general
physical development,

Testing bLegan when subjects were sixty days of age. The
‘problem used reguired the animal to make & sonditioned delayed
diserimination avoldance response., During each acquisition
trisl the subject was first placed in the restraining com-
partment for a period of five seconds. PFollowing this period
the lamo in one of the compartments at the opposite end of
the apparatus was turned on and served as the conditioned

stimulus (C8). Pive seconds later it was turned off., Five



seconds later the plexiglass screen was ralsed, allowing the
animals to respond by entering the compartment previously
1lluminated, Five seconds later the unconditioned stimulus
(U3} consisting of shock to the feet was presented, unless the
aninal hed slready entered the correct compartment,

Mve days following the last acquisition trial extinetion
trials were bagun, The procedure was identical to that
followed during acquisition with the exceptions that (1) the
US was never presented snd (2) each trial wes terminsted
twenty seconds after the screen was ralsed,

During the first relesrning seriea, which began sixty
days after the original learning, control animals made a mean
nunber of succesgful avoldances of 99,9 as compared to a mean
of 39,8 for animels originslly treated with chlorpromazine,
This difference is highly significant (t=14,04; p/,001),
During the second relearning series sixty days later, the
mean nunbers of successful avoldances for control and experi-
mental animals resvpectively were 102.9 and 46,8, This mean
difference is also highly significant (t=15.29; p/.001),

Representative mean body welghts for experimental and
control subjects et intervels during treatment perlod were
recorded, Prior to the beginning of drug treatment {three
days) mean weights d41d not differ significantly. Immediately
following the beginning of treatment and for & period lasting
a2 little more than two weeks, very small but significant

differences 1in mean welghts for the two groups appeared. From
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this time wuntil shortly after the terminsiticn of treatment no
“8ignificant differences were found, ‘Alsm, Doty and Doty
found ﬁm silgnificant dilfferences Letween groups in activity,
as measured by pumber of squares (in home cage)} crossed during
obgservations of activity levai.

Doty and Doty comment that it is of interest that response
decrements in experimental enimals persisted for as long as
120 days alter the terminstion of drug treatment. It was felt
that this Indicsted a serious interference with later sdaptive
provlem-sclving behavior, A key question ig how the drug
produced thi@‘héhavief. One lumediately tempting explanation
is that treated animsls simply were not motivated and did not
learn as well during the original trials, If this were the
cage ons might expect such animalz to perform more poorly
during later relearning trials, In view of the relatively
short interval between termination of treatment and original
testing one might atitribuite this to residusl effects of the
‘dﬁug. If this were the cmee, however, one might expeot signif~
lcent improvement by the time the szecond reiearning series
began 124 daye after termination of treatment, Such 13 not
the case: experimental aninals made significently fewer
successful avoldances (mean=46,80) during the second relesrning
trials than did econtrols (mwanm&l;sﬁ) during the origlnal
learning series, A test of significance yields a t of 8.23,

pé,w 001,



Other evidence agsinst the simple suppression of notl-
vation is the fact that there were Few response falilurss on
the part of treated animals durling any of the aoegulsition
series, One might expect that if the animal simply was not
motivated he would not respond at all or would respond only
after the presentation of shock, Doty and Doty found that
while treated sublects did fall to svold successfully more
frequently than countrols, the incildence of response fallure
was very low. Horeover, more than half of the responses
soored as errors were made prior to the presentation of shoek;
yet the animal entered the wrong compartment., Gross obser.
vations of activity level during the treatment period ylelded
no significant differsnces between the two groups and no
differences in general responsiveness or activiity level were
observed during the testing sessions., PFinally, the absence of
significant differences in body welgnt for some tlme prior to
tegting would not support a general physically debilitating
effeot of the drug during the treatment neriod.

There were no observable differences in the behavior of
the two groups in their approach to problem solution., Bobth
groups were very active and responded te the apparatus and
test situation in the same way. UNor were there any apparent
differences in the apvroach of good and poor learners within
either group. Doty and Doty felt that the results indicatbed
elearly that chronic administration of the drug during infancy
exerts a profound and persistent affect on subsequent problem-

solving behavior (5).
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In an experiment conducted by MceMurray and Jagues several
different druge were used o observe thelr effects on a conw
ditioned avoidasnce-escape, For the present experiment
attention shall be focused only on the results found using
chlorpromazine. The subjects were twelve male rats of Wistar
stook ranging in weight from 140 to 210 grams,., The apparatus
consisted of a box made of 5/8 inch plywood with over-all
dimensions of 36 1/4 inches by 11 3/4 inches by 8 inohes., It
wag divided into two compartments of egusl size by a sheet of
aluminum 4 inches high set in metal slots on the side walls,
One compartment, which wag painted black, had & grid floor of
copper wire wound around a plastic insulator at 1/4 ineh
intervals. The other compartment was pailnted white, and the
floor was of the same smooth plywood &8 the walls. A power
supply delivered sixzty cyoles ner second current at one hundred
volts, 1.5 to 2 milliamperes, scross the grid whenever a key
was closed. The current resulting regularly eliocited squealing,
rapid foot withdrawals, and other escape movements from a rat
in the shook compartment, The box was not covered, but a
pliece of plate glass was placed over the shook box immediately
after the znimal had been placed in this compartment,

Each rat was glven five minutes to explore the two
compartments, The first trisl began imuediately after, when
the animal was placed in the black (shock) compartment and a
timer started. At the end of sixty seconds shock was admine-

istered through the floor grid until the rat escaped by



jumping over the low hurdle into the white compartment or by
perching on the hurdle itself, The timer was stopped, mea-
suring the time of escane, and a second timer was started bto
measurs the thirty-second interval preceding the next trial
which began when the snimsl was picked up and replaced in the
black compartment, If the rat avolided shock by leaving the
shock box before the end of the sizby-second period, the time
of this avoldance response was noted and the next trial
started thirty seconds later, In this procedure, sscape (E)
wag8 the response to shook itself and avoidsnce (A) the response
to stimull anticipating shoock. An animal falling to escape
after an arbitrary time 1limit of 200 seconds was moved aoross
the barrier by the experimenter, and the response recorded as
escape {ailure (EF), The normal oourse of avoidance learning
in this apparatus was studled in ten undruaged rats given
thirty-five to seventy trials each,

Waen drug effsacts were bhelng tested the rats were trained
by the above procedure, given a briefl rest neriosd, and then
run for Fifteen fLo thirty-rive additlional trials to ensure the
appearance of 8 normsl pabttern of avoldance resnonges, The
drug was adrministered by injection into a tall wvein, angd
fifteen to thirty minutes later trials under drue conditions
were bezun, Chlorpromazine {one amilligram »er kilogram) was
edministered to twelve rats.

A Turther experiment wes done in which rats were notb
trained »rior to drug administration, hut wers first ziven the

drug and the learning of the escape and avoldance response



studied while the animal was under drug influence. Twelve
rats were run fifteen minutes after chlorpromazine injection
{one milligram per kilogram),

Normal undrugged animals learned the avoldance response
easily. Shocks were usually administered in the firet three
trials, and subsequently the rat avoided the shoek by leaving
the compariment before sixty seconds, A group of ten animals
with no drugz made 93 per cent successiul avoidance responses
(A) at 2 median time of 7,1 seconds, This was over a blook
of thirty-twec trizls each, These results were repeasted in
the preliminary training before drug administration when
characteristically about 94 per cent avolidance responses were
obtalned at a median time always under ten seconds and usually
under three,

Chlorpromazine very significantly reduced the percen-
tage of avoldance responses (A) (Pre-drug, 9% per cent; Post-
drug, 44 per cent) and ineremsed the medisn time of those
that were made (Pre-drug, 5.0 secondsj Post-druz, 14.4 seconds).
Although the proportion of successful avoldance responses
was much reduced, the ratse still responded effectively to
shock itself (Post-drug E was 48 per cent), This preser-
vation of an escape response without producing a large
percentage of escape fallures indicates that the effect on the
avoldance response was not due to gross motor or sensory

disturbances,



1o

When chlorpromezine was given before training, it was
very difficult to establish a conditioned avoidance, and
even the executing of a2 prompt escape pattern was markedly
retarded, Apparently, when these drugs are glven before the
animal has learned to avoid the shoeck, the scquisition of
both avoidance and escape responses is retarded, Thelr results
show that chlorpromszine significantly reduced the number of
avolidance responses while leaving the animal capable of be-
havioral arousal and of escaping the shock (9).

Cook and Weldley used a technigue in which rats could
aveid shock by olimbing a pole at the sound of a buzzer,
previously assoclated with shock, Chlorpromaszine and reser-~
rine selectively blocked this avoidance response while the
escape responge {(pole climbing after shock) remained rela-
tively intaoct (2),

MeMurray and Jaguea felt that the above results were
interpretable in terms of the nypothesis that fear responses
are conditioned to stimull contiguous with shook and this
conditioned fear supplies the stimuli which evoke an avolw-
dance response reinforced through reduction of the fear drive.
It would be expected then bhat agents which slther reduce the
strength of the conditloned fear drive or markedly change
and distort the fesr response-produced stimuli would result
in loss of conditioned avoidance responses, It is possi-
ble that chlorpromazine could have such effects on fear

(9).



i1

It should be noted, however, that this blocking of
conditioned regponseg 1lg not restricted to regponses conditioned
to aversive gtimuli. Helshrantz found that rezerpine pragtle
eslly eliminzbed lever-pressing motivabed by food rewsrd (13),
Olds with = new drug-testing technigue showed that chlorpro-
mnazing and regerpine reduced lever-pressing which delivered
electrical stimulation bto hypothalamic snd amygdnloid srees,

In the undrupgged ret such stlmulstion in these aress acts as a
reward, mainbalining lever-pressing rates as high as 5,000 per
hour (10).

It is noted that Brodie hss suggested thant reserpine
{elozgely relubed to chlorpromazine) through the release of
gerotonin in the brein sctivates psresymssthetic centers in the
hypothaelamus, sllowing them to predominate over sympathatic-
like effects (1), Chleorprouwazine vroduces s similar result
wrobably by blooking chesical mediators aetivating sympasthetic
centers, Thus, through different mechenisms, it iz likely
that thess druge warkedly change hypothalamie functioning,
tending to reduce highly affectivs-motivational eomponents,
HeMurray and Jagues feel that it ig this action whiech may
merkedly depress the performance of responses which are svoked
by stlmull ssaoclated with motivabtionsl conditions, such as
fear or hunzer (9).

S8idley and 3choenfeld found that chlorﬁrmmaziﬁé had the
effect ol slowing the overall rate of responding, and resulting
in a grezter number of (US) shocks and resulting in s deoresze

in avoldanece effeciency. They considered this to be sn
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indication that the drug is not simply s genersl sctivity
depressant, but rather is speclific to behavior maintained by
avoldznce contingencies (12),

It has been suggested by Himwich that chlorpromazine
exerts 1ts behavioral effects by reducing the organisan's
resnonsiveness to environmental cues, either ty bloeking input
of senaory information or by interfering with its processing
in the central nervous system (3).

Doty, Doty, Wise, and Senn conducted an experliment which
was designed to determine =2ffecta of chronic chlorpromazine
treatment in infancy on abllity of rats to utiliize home snvi-
ronmental cues in subsequent probles solving which required
uge of these cues, Comperisons of abllity at maturity to
"acquire disoriminated avoldances regponses were made among?
rats treated chronically with chlorvromazine in infancy
‘gsimultaneously with ex¥posure to geomebric forms: vats receliving
chronic saling trestment durlne continuous exuvosure to identioal
formss ond rats receiving no treatmant and noe exnerience with
the geonetric shapes,

38 were sixty male hooded rats of Long-Evans stock. AL
age three days 38 were randomly assigred to one of three groups
of twenty animels each., 7 group 38 received daily injections
of two willigrams 72er kllogram chlorpromazine hydrochloride
intraperitoneally [row age three to sixty days, Gy group 38
recelved da=lly injections of physioclogical saline from age

three to slxty days, in & velume aguiv=lent %o chlororomarzine
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dosages, simultaneously with exposure te the formse, Cp group
83 received no injections of any kind. They were raised in
cages identical to those of the previous groupns except that no
forms were present.

Visual exposure to geomebric forms was acoomplished by
esguipping home cages with two blsck metal shapes, a circle
“three incheg in dlameter and an equilateral triangle with
'tﬁraamlnah sides, forms were placed in cages when 38 were len
t& 81xty Jdays of age. Shapes were asttached to opposite sides
of cages and were rotated onoe weekly.

At age ninety days 88 were reguired to lesrn a discrinme-
inated svoldance problem, Thirty trizls a day were given for
four conszecutive days. Eech trial was twenty seconds in
duration, Ten seconds elapsed between trials during which
tine 3g were placed in the start ares of toe apparatus, On
each trial 3 was vrestrained in the start area for five seconds,
After five seconds the Plexliglas screesn was raised, allowing §
to respond by entering elther of the two compsrtments. Khile
3 was in the start area, the circlszs snd trisngle were affixed
to the apenings in the two comrartments opposite the start
area, For one-nalf the 88 in esch group, entry into the
comnartment affixed with the clrcle within five seconds alter
the screen was ralred constituted s correct aveidsnce response,
For the other 388, entry of the compartment coutaining the tri-
angle within five seconds was the correct response, The

lecatlon of the forms$ on any trial followed s rendom Zequence,
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If 8 failed bto make a correct avoldance response within five
seconds after the screen was ralsed; shock to the feet was
administered. Entry of the correct compartment at any time
after 3 recelved the shock was resorded as an escape. Fallure
to enter the correct compartment at all constituted an error,
Shoeck was terminsted when S made =sn escape R, or in Tifteen
seconds 1f 3 falled to enter elther compartment,

There were no signifilcant differences in response means
of any oategory between E group S8 {(Culorpromazine~treated)
and C, group 38 (Sg not exposed to forms in their early envi-
ronments), However, mesn errors and sscapes performed by ﬁl
group S8g (saline-treated with early exposure to forms) were
glgnificantly smaller than similar mesns obtalned by other 3s.

Avoldance performance was most impaired by chlorpromazine
treastment or lasek of exposure to geomebtric stimull. FPer~
formance of error responses was inversely related bto level of
avoldance wperformsnce, In contrast with avolidances, escape
Vréaponsaﬂ were not suppressed smong £ and Cg group aninals,
Doty, Doty, Wise and 3enn indicate thst under the conditions
of this experiment chronie sdministration of chlorpromazine
during sarly llife has a2 profound effect on later asbility to
utilize ocues present in the infantile environment, lHspecially
revealing is the finding that 3g whiloch received chlorpromazine
behaved essentlally the same as 38 which had never been
exposed to the esrly environmental cues they were later required

to disoriminate, 1In thie respect, chlorpromazine-treated Ss



15
behaved as adults like sensorily-deprived animals. It was
felt that the drug may interfers with the orgenism's abllity
to receive or process sensory information, thereby producing
persistent impalrment of learning. Another pogsible explan-
ation was that brain acetylcholinesterase sctivity was inhibited
by chlorvromazine(b).

in snother study by Doty and Doty, concerning response
decrements a8 a funetion of »roblem diffioculty level, effective
svoidance and escape behavior are suppressed both during
‘respwnsa acgulsition and extinection by acute chlorpromazine
administration, They further stated, however, that the degree
of suppression is a function of the complexity of the responss
to be acquired, Attention is called particularly to the faot
that the mean decrement in the number of avoidance responses
produced by the drug in Group One {required to lesrn & simple
gondltioned avoldance response) during scquisition is 3.3 while
the mean decrement produced by the drug for Group Two (required
to learn more diffleult discriminsted aveoidance response) iz
36.0, more than ten times as great,

In this study the effect of incressing problem difficulty
on scqulsition performance of treated 338 was to cut the mean
number of successful avoidances almost in half and to increase
avoldance feiiures by s factor slightly less than three,

The authors indicated that, under the conditions of this
experiment, the drug in question is not simply acting to reduce

fear, but in some undetermined manner is interfering with
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procegses necessary for problem solution (&),

In agreement with Doty and Doty, 1t is believed that the
drug, chlorpromazine, does do more than reduce fear motivated
behavior, It i8 thought that the drug rossibly breaks down
some chemlcal connection preventing the ®normal® learning
process, Thiz does not mean that the effect of the drug does
not also allay anxiety, but that it disrupts important pro-
cesses in learning.

Several studies have indicated that chlorpromazine dis-
rupte the acguisition and facilitates the extinction of
conditioned avoidance responses, One interpretation of these
data has been that the drug acts to reduce anxiety, and another
study considers that chlorpromazine reduces the fear drive,
Other researchers have suggested that the drug interferes with
genersl motivational level, and slther directly or indirectly
with the learning process.

It was hypothesized that (a) those organisms trained
under the influence of chlorpromazine will perform & learned
task (when tested) with more incorrect raapon&as‘than a com~
parable group trained under "normal® conditions; (b) those
orgenisms tested under the influence of chlorpromazine will
perform & previously learned task with more incorrect responses
than a comparable group of orgzanisms tested under "normal®

conditions,
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CHAPTER IX
METHOD

Subjects
A total of twenty-four white rats were used for this
study. There were nineteen male and five female rats, all
naive, All animels were bhetween sixteen and twenty weeks old

at the time of testing, and all subjects were maintained on

ad libitum food and water,

Apparatus

A three compartment T-maze wae used for Phase I and
Phase Il (see sppendix). The maze was resting on a pinewood
floor measuring thirty-six inches by thirty-six inches, On
the pinewood floor of the maze was the grid, consisting of
small copper strips 1/8 inech apart, charged with 1,2 milli-
amperes of current by a power supply. Therse were three
compartments in the maze, two goal boxes {at both ends of the
arms of the maze) and a stert box, All three compartments
were of ldentiecal measurements and construction. They measured
ten inches by elight inches by s8ix inches, and were made of
mesh wire with a small door for entrance, The wells and roof
of the alleys, connecting the compartments, were made of clear
Plexigles, measuring flve inches by six inches, The alley
which connected the start box to the arms of the "I™ was

19
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twenty-seven inches long., The alley connecting the two goal
boxes was twenty inches long. Entrance inte the compartments
from the alleys was by way of a sliding Plexliglas door, five

inches by six inches,

Procedure
Preliminary training consisted of familiarizing all rats
with the msze, Each subleect was allowed to explore the naze

for five minutes before actual training began,

Fhage 1

During this phase each subject was given ten trials in
which he was tralned to svold shoeck by entering the goal box
opposite to the one the rat chose first during his exploration.
The subject was put In the start box, restrained Tor five
seconds, then a Plexiglas screen was raised, allowing the sub-
Ject to respond by entering either of the two compartments,

If the subject chose the correct compartment within five seconds
after the Flexiglas screen was raised no shosk was administered
and 1t was scored as an avoldance (4}, If the subject entered
the correct goal bﬂx after the administration of the shock it
was scored as an escape (E), If the subject falled to enter the
correct goal box or failed to make a response he was subaeat@& |
to ten seconds of shook and scored as an escape failure (EF).
After the subject entered either goal box the Plexiglag soreen
was closed behind him until the trial was over., If it had not

been necessary to administer shock, the subject would wailt
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until fifteen seconds had expired before he was removed, AllL
sublects were in the maze for twenty seconds on all trials,
regardless of whethar a correct or incorrect response was made.
Twenty-Tour subjscts were used and they were divided into three
groups of eight (two experimental groups mnd one control

group),

Phase IL

The subjects used in Phase I were also subjected to Phase

II trisls. The difference in the two phases was that the two

experimental groups received a different injection under Phase

II than they had recelved under Phase I, The number of trials
(ten), and all other aspects of the procedure were the Same

under both phases,

Injections

All injections were made according to the ratio of one
milligram per kilogram of body welght. The injections were
done with s one cublo centimeter tuberculin syringe and needle,
The drug used was chlorpromazine hydrochloride (Smith, Kline,
and French), and a placebo of distilled water. A4ll animals
were injected intraperitoneally.

A single classification Analysis of Variance design was
used to test for significance of the drug effect upon perfor-
mance of the learning task, and a Duncan's HRange Test was used
to determine in what respvect the groups differed, Injections

were made before both phases, The order of injection for
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experimental gzroup one (Ell was distilled water before Phase I,
and chlorpromazine hydrocnloride before Phase Il., The order
for experimental group two {Ez) was ohlorpromaezine hydrochlo-
ride before Phase I, and distilled water before Phase 11, The
control group (C) received distilled water for both phases of
the procedure,

The experimental sequences of time, temperature, and
place were held constant, and every effort was made to keep
the interexperimental intervals identical for all animals,

A one day interval between injections was allowed to rermit
complete drug dissipation,

A standard procedure was followed for all injections (1),
The experimental drug and placebo were injected intraperi-
toneally over a perliod of thirty seconds, Both drug and
placebo were injected in the same volume relationship., The
subject was then returned to the home cage for thirty minutes

to allow for the drug to take effect,



CHAPTER BIBLIOGRAPHY

1. BRarnes, C., D. and L. G. Eltherington, Drug ngggﬁ

&@bmggg%xz Berkeley and los Angeles, University
of Californisa, 19%&

23



CHAPTER IIX
RESULTS

The result of Phase II for the three groups can be interw
preted as important in terms of the effeoct of the drug upon
performance of a learning task, The unit of measure wag the
number of responses made in each category. Experimental group
two had s 1little under nine times a8 many escape fallures
{incorrect responses) as did the control group. Bxperimental
group one had almost three times as many escape fallures as
did the control group. The contrel group had more than eight
times as many avoldsnce (correct) responses as experimental
group two, and more than four times as many as experimental
group one, The results of Phase 1I trials can be qulockly
noted in Table I,

TABLE I

NUMBER OF RESPONGES PER
CATEGORY FOR THE
THREE GROUF3

Phase II By | B | C

Avoildance | 11 6| 49

Escape 50 | 13| 24
Escape 19 | 61 7
Fallure

24
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Each category of response wss assigned a value, so a
atatistical analysis of variance could be applied to the data,
Baoh avoidance response was assigned the value of three, Es«
cape responses were glven the value of two. EBEach escape
fallure was assigned the value of one, Each subjesct's result
was based on the combined values of his responses,

The application of a single classification of the Analy-
gls of Varianpe to the significance of chlorpromazine
hydrochloride®s effect upon performance of the learning task,
vielded an P-value of 11.18. It was found that an F.value of
9.77 or larger resulted in significance at the ,001 level,

These resulis are to be seen in Table II.

TABLE 1II

SINGLE CLASSIFICATION ANALYSIS OF VARIANCE
BASED ON THE THREE GROUPS

Source of

Variation af 838 M8 P
Treatments 2 | 495,58 | 247,79 | 11,18
Within-Groups 21 | 465,38 22,16 | o o &
Total 23 | 960,96 * s o s o e

The importance of this level of glgnificance is thet it
indicates that the results of the experiment could be due to
chance only once out of & thousand ooccurrences, Thésa deta can
be seen to oonfirm that the drug does have a definlte effect on

performance of a learning task,
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The statistical analysis thus far has supported the con-
tention that chlorvromazine hydrochloride affects performance
on a learning task. Duncan®s Range Test was administered to
determine the significance of group differences, This test
was used to discover whether the drug, snd its order of in-
Jection with water, is significantly related to the difference
of the pattern of responses nade by each group. The results

of the Dunecan's Range Test are in Table III.

TABLE III

DUNCAN'S RANGE TEST FQOR THE
THREE GROUP*3 DIFFERENCES

M Level to be Level
Groups 3ignificant Achlieved
C-Ep 5,12 11,125
C-Ey 4.87 5¢25
By-Ep 4,87 5.875

All three groups differ significantly {(at the .05 level)
from each other. This meana that each group's pasttern of
responses dlffered from the other significantly et = chance of

only five times out of a hundred.



CHAPTER IV

DISCUSSION

It was found by visusl observations, az well as statis-
tical analysis, that chlorpromazine hydrochlorlide did affect
not only mobivation, but also problem solving behavior. Cone
sildering observations first, 1t was noticed that the rats
injected with water firat would exhibit inguisitive and
exploratory behavior, Whereas the animals given chlorpro-~
mazine tended to remain in the start box rather than explore,
Also the rats that were injected with the drug would often ait
on the grid, not attempting to move, but plainly Jjerking from
the discomfort of the shock.

The statlistical data also indlocate the effect of admin-
istration of chlorpromazine hydrochloride, Table I in Chapter
III can be seen to contain the record of responses for each .
group under Fhase II conditions. The control group (C), which
received the placebo under both Phase I and Phase Il conditions
has the greatest number of avoidance (correot) responses and
the fewest number of escape fallure (incorrect) responses.
Experimental group two (E») had the most escape failure
responses, snd the fewest avoidance responses (the few
avoldance responses made in this group were made by a single
rat, which did not seem as affected by the drug as the re-
maining members of the group),

27
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Of key ilmportance is the fact that experimental group two
on more than half of thne trials (56 per cent) did not even abt-
tempt to escape the shock and attempt to enter elther goal box,
but endured the pain of the shock (this and all following per-
ecentazes are based on the eighty possible responses an individual
group has made during a particular phase}. Experimental group
one had only 10 per cent of its trials with no entrance of a
goal box., When this occurred usually the rat would sit on the
Zrid sgueaking but making no attempt to escape the shock., Ex~
perimental group one made escape resvonses on 62,5 per cent of
lts trialsa But experimental group two rats did not even attempt
an egcape on 56 per cent of theilr trimls when shock was admine
jstered, In contrast the control group did not have an escape
failure s a result of non-entry into a goal box,

There 13 s possibllity that the drug reduced the effect of
pain, In contradiction to this possibility, experimental group
one made escape responses on 62,5 per cent of the triasls, after
the administration of shock.

The control group had 61 per cent of their responses in the
avoidance category. ©Unly 9 per cent were excepe fallures. This
puteg the predominence of the control groupt's responses in the
avoldance category, Whereas experimental group one had 63 per
cent of its responses in the escape category, and experimental
group two had 76 per cent of its responses in the egcape feilure
oabtegory.

Experimental group one's pattern of responses can be seen

as @ possible motivational problem, The majority (62,5 per
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canﬁ) of the rats knew which goal box to enter to aveoic the
shock, but did not enter without the inducement of shock.
Immediately after administration of shock they would make an
|EraAne resgonsa¢ Little effort was ssserted to meke an
avoldance r&époms@, giving rise to the impression that little
motivation was present., The subjects would calmly sit immo-
blle until shock was administered, Experimental group one
recélvad water in training and rescted in a simllar manner to
the control group., In testing trials experimental group one
received the drug injection, which was accomnpanied by a drop
in avoldance and escape failure responses., The drug, in this
Zroup, ?reduce& mativ&tionalrprablems, but did not hinder the
rets? ability %o retain the kmowledge of how to escape the
unpleagsant shock.

Experimental group two, which received the drug under
Phase I and placebo during Phase II trials, gave evidence of
not only little motivation, but even less knowledge of the
correct response., This group exhibited little problem-solving
behavimr and in 56 per cent of the trials made no atteapt té
eacape the shock. This lack of responge could be the result of
the subjects not knowing how to respond, besides not being
motivated, It has been noted that experimsental group one
seemed to know hha'aerract response, but could be induced to
respond {making escape responses in 62 per cent of the trials)
only by shock., It is possible that under Phase I (drug)
experimental group two was not motivated to make a response

other than Jjust sitting on the grid, When this same group was
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subjected to Phase I1I (water) the only response previously
lesrned wag sitting on the grid walting for the shoock to 8top.
In experimental group one »nd two, motivation could be a key
factor.,

The resulte of a test of significance to find if the three
groups differed in regards to responscs made can be Tound in
Table II, in Chapter I1Il. It was found that the test was sig-
nificant at the 001 level, From this it csn bs assumed that
the drug had an effect upon the performance of the learning
task,

The anplication of Duncan®s Range lest {(Table III in
Chapter III) was used to find if the three groups diffsr from
one another significantly. The three possible comparisons of
the groups were found to be significent at the .05 level,

Thies mesns the order of injections (drug and water) for the
three groups was signiflcant, Consequently, the hypothesis
that subjects trained under the influence of chlorpromazine
will verform = learned task (when tesbed) with more incorrect
reanonses, then & ¢ompsrable group trained under "normal”
conditions, iz confirmed, The second hypothesis, thal those
subjects tested under the influence of chlorpromazine will
verform a previously learned task with wore incorrscht responses
than & comparable group btested under "normali" conditions, is
also conlirmed,

In disagreeument with & study by Doty and Doty it was felt

that chlorpromazine did exert a suporessive effect upon
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motivation, for the animals would in 86 per cent of the trials
(for Ey) respond only to shock, or not respond at all (2),
MeMurray and Jaques found, in & similar study, that normsl
undrugged animals learned the avoidance response easily, and
made 93 per cent successful avoldence respounses, It was found
in thelr study that chlorpromazine very significantly reduced
the percentage of avoldance responses (Pre-drug, 9% per cent;
Post-drug, 44 per cent),

HeMurray and Jagques also found that slthough the pro~
portion of suceessful avoldance responses was much reduced,
the rats still responded effectively to shook itself (E), The
authore felt this preservation of an escave response without
producing a large percentage of escape fallures indicates that
the effect on the avoidsnce response was not due to gross
motor or sensory disturbances,

In agreement, the present study had very similar results,
MecHurray also achleved similar results as tne present study did
with By When chlorpromszine was given before Phase I, it was
very difficult to establish a conditioned aveldance response,
and even the execution of a prompt escape patiern was markedly
retarded. In close agreement with MoMurrvay snd Jagues it is
felt thet when chlorpromazine is given before the animal has
learned to avoid the shock, the acquizition of both avoidance
and escape responses is retarded, Hesults of both studles show
that chlorpromazine significantly reduced the number of avol-

dance responses while leaving the aninal capable of behaviorial
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arousal and of escaping the shock (4).

Coock asnd Weidley in thelr study found that chlorpromazine
selectively blooked the avoldance response while leaving the
escape response relatively intact (1). This finding is not
only in agreement with the present study, but it also glves
support to the findings of MeMurray and Jagques,

MeMurray and Jagues oconsidered this change in response
patterns to be the result of some action of the drug causing
a reduction of the fear drive (4), It is falb that this may
bé a possibility, but more important is the possibility noted
by Doty and Doty that the drug may cause some chemical break-
down of the learning process (3). Seemingly, the drug does
hinder learning ability, possibly disrupting important learning
processes by disrupting some process affecting motivation,
Based on thls, and past experimental evidence, it is concluded
that chlorpromazine hydrochloride can have a definite aversive
effect on new learning, send possibly negate the effects of

initial learning.



CHAPTER BIBLIOGRAPHY

Cook, L. and E, Weldley, "Behavioral Effects of Some

Pey

&

chopharmacologlioal Agents,™ A the New York
ademy of Sgience, LXVI (19%7),EE:37!E§03&‘~§5‘? P

Doty, Ls A. and B. A. Doty, "Chlorpromazine-Produced

Response Decrements as a Function of Problem Difficulty
Level, " .%H Wﬁmﬁ and Physiological
Esychology, LVI %§9 s 7H0-7H35,

s "Chlorpromazine-Produced

" Response Deorements hesulting from Chronio Administration

ﬁ’; émfanay.” Sanadian Journal of Psyeholosy, XVII (1963),
-51,

MoMurray, G. A. and L, B. Jaques, "The Effects of Drugs on

8 Conditioved Avoldence Response,® Canadian Journal of
Psycholomy, XIII (1959), 186-192.

33



CHAPTER V
SUMMARY AND RECOMMENDATIONS

Summary

Twenty~four white rats were used in this study. All sub-
jects were trained to shock avoldance and the procedure con-
sisted of two phases, both consisting of ten trials, The
trials were conducted in a T-maze with a grid charged by 1.2
milliamperes of current by a power supply., The rats were
divided into bthree groups of elght, two experimentsl groups
and one contrel group., In Phase I experimental group one
received distilled water, and in Phase II they recelved chlor-
promazine hydrochloride, Experimental group two received
chlornromazine hydrochloride during Fhase I, and recelived dis-
tilled water during Phase II, The control group received
distilled water under both phases., All injections were made
thirty minutes prior to the trlals, The injlection ratio for
the chlorpromazine was one milligram per kilogram of body
weight, Thils study was an attempt to test the theory that
chlorpromazine hydroehloride would affect the rats® ability to
learn,

The hypothesis were {(a) those organisms trained under
the influence of chlorpromazine will perform a learned task
-{when tested) with more incorrect responses than a comparable

group trained under ®normal® conditionsi (b) those organisms
34
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tegted under the influence of chlorpromazine will perform a
previously lesrned task with more incorrect responses than a
comparable group of organismsg tested under “normal® ponditicons,
A significent difference was found, and the hypothesis was
agoepted,

Statigtical analysis of the data (Duncan’s Range Test)
revealed that all groups were significantly different from
each other, No specific conclusions were made as to the cause
of the results., It was felt to he a possibility that chlor-
pfnmazina hydraahlériaa caused some pharmacologlcal change

affecting motivation and thereby affecting learning,

Recommendations

Bagsed on the results and conelusion of this investigation,
several additional relasted conditions require further sxperi-
mentation and axplnratian.

1, The number of trials under both Phase I and Phase II
ghould be increased to allow for a more stable pattern of
responses,

2, Puture research efforts in similasr studies should
have various injJection ratios to find how different amounts of
chlorpromazine hydrochloride will affect the subjeots,

3. Fulure investigations directly related to the present
study should modify procedure by allowing the subject to exit

an incorrect goal box when he attempts to do B
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