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CHAPTER I
INTRODUCTION

The development of the»Iiﬁerature-surrounding classical (Pav-
lovian) édnditiohing has procéeded hand-in-glove with.the development
of psychological learning theory in general. Since Paviov's 1nitia1‘
démOhstrafibn‘of "psychic" secretions (Pavlov, 1902), the phenomenon
of classical ;onditioning has been one of the basic considerations

'fn the construction of the major influential learning theories that
have been de?eloped since the turn ofuthé century. Watson (1916),
~writing in favor of the'behaviorist approach to psycho]ogy,fsuggested
the use of classical conditionihg as a rep]acément‘for the teéhniques
of intfospeétion. In his 1atér'Writing,(1925), Watéoh'used the con-
ditioned'refiex as the basis of learned beﬁavio%.l

Guthfie’(1930, 1935) took the position that the conditioned
reflex (Qr‘cbnditioned response as 1t.had comelto be called) was
ideally suited as the basic element in his configuify theory of
learning. - Much of.the theory developed by Hull (1943) has as its
base research and hypotheses abouf'fﬁe,mechénisms‘of.c]ass%cal con-

ditioning (Hu]], 1929, 1937){ In recent years, Spencé (1956) , Razran
(1957), and Mowrer (1960) have produced much of the contemporary

classical conditioning research and theoretical formulations.
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VAccording to Gormezano (1969), the essential element of classical
conditioning is a particular set of exper1menta1 operations. These
include an unconditioned stimulus (UCS)‘which reliably elicits an
unconditioned response (UCR) whose occurrence can be measured and a
conditioned stimulus (CS) that has been shown by test not to produce
the UCR. 'The CS and UCS are rebeated]y presented to the organism in
a predetermined temporal relationship and after several presentations
of the CS-UCS combination, a response similar to the UCR develops to
the CS which is called the conditioned response (CR). ‘Needless to
say, a.larée number of different temporal arrangements of CS and UCS
are possible and these arrangements -provide considerable control over
the rate ef'acquisftion of the condftioned respense;‘ The aspect of
the classical conditioning paredigm which distinguishes it from other
learning paradigms is the fact that the behavior of the organism in
no way affect§ the presence or absence of the UCS. In the operant
or inetrnmenta1 learning situation, the behavior of the organism may
elicit changeé in the environment which may be of COnsidereb1e<ec01og-
jcal importance.

In a typical classical conditioning paradigm, therefore, there
is a CS, a UCS, a CR, auUCR, and some temporal relationship between
the two stimu]i. A wide variety of stimulus events have served as
conditioned stimuli. Pavlov (1927) used such things as bells, ro-
tating discs, and metronomes, although technically, any environmental
change which the organism can detect can be used as a‘CS (Gormezano,

1969). Tne experimenter does not have quite as much latitude in



choo§1ng an'uncond1t1oned stimulus. Any st1mu1us'evént which reliab]y
~elicits a measurable response from the organism should be acceptable
as a UC$. iFor example, food placed in the mouth will e]fcit saliva-
tion and_é puff of'air in the eye wi]1‘e1icit‘1id closure. Electric
shock is~€mb10yed in maﬁy classica1‘cbnditionihg situatiohs because
of the large.variety of responses which can be e]fcfted with it and
because orgéﬁisms generally adapt tp'it'rathér slowly.

Once the duration of the CS‘and‘UCS are determfhed; two other
parameters of the cTassica] conditioning situation, inter-triéT inter-
val (ITI) and inter-stimulus interval (ISI), are needed to completely
define the,temporalvrelationships of the situation. The ITI is defined
as fhe average fnterva1 between CS-UCS presentatibns{ The €S-UCS pres-
- entation ié'usuaily designated a trial. The ISI is defihed as the time
interval frOm CS onset to UCS onset. Thus, if the UCS is presented
100 msec after the start of the CS, the ISI is 100 msec. In generé],
ITIs areiﬁeasured in éeconds_or,‘rarely, in minutes,'and ISIs are
measured in-mil1iseconds, In the typical c1assicél conditioning
situation, whére a skeletal muscle response of some type is being
conditioned to a tone or light or a bell, .good conditioning will. be
obtained with ISIs approximating 500 msec and ITIs in the range of
30-120 sec. |

As mehtioned before, classical conditioning has played an impor-
tant part jn the development of psychological 1ear91NQ.theories and
there are both methodological and theoretical reasons why this is the

case. In -the first place, in contrast to a number of other learning



parad{gms. classical conditioning requires no elaborate pretraining
(Gormezaﬁb;v1969). It can also be said that classical conditioning
is perhapsvthe most basic form of learning baéed on the fact that it
has reported1y been demonstrated in orQanisms as diverse as planaria
and humans (JaCobSdn, 1963). Such a widespread -phenomenon must cer-
tainly be taken into account in any overall theory about the learning
of organisms. As an additional advantage, the classical conditioning
paradigm Ailows the experimenter a large dégﬁée of controi over the
paraméteréLdf the situation. €S, UCS, ITI and ISI are all explicitly
designated by the experimenter.

In general, the learning theories which have.beén developed have
beén of two-types:‘ stimulus-response (S-R) theofies and stimulus-
stimulus (S-S) theories. The S-R position maintains that learning
cbnsists,of the development of associations between étimu]i»and re-
sponses. vThis approéch has beenlpresented at various times By Guthrie
(1935), Hull (1943), and Skinner (1938). The S-S;positfon on the other
hand, preéumes that learning involves the development of asSociatidns
between stimﬁ]i. These types of theories, sometimes called cognitive
theories, H§ye had proponents such as Tolman (1937, 1945, 1959), Maier
and Séhneir]é (1942), and Woodworth (1948, 1949). Classical condition-
ing experiments have played a significant role in the controversy be-
tween theéeltwo positions. The demonstration of such Classica1 condi-
tioning phénomena as sensory préconditioning (Brogden, 1939), condition-
ing without peripherallmechanisms (Black, 1965; Black, Carlson and

Solomon, 1962), and the presence of preparatory set factors (Razran,



1939, 1949, 1955; Griﬁgs.,1960) has had considerable influence on the
deve]opmént and modification of both S-R and S-S theories.

‘There‘afe a number of reasons why in some situations, infrahuman
organisms are chosen as experimental subjects instead of human beings.
The primary'advantage of animal research lies in the greater degree
of control wh%ch the experimenter can asSert}oVer the eXperimenta]
situation andithe greater number of experimental manipulations which
are ethicél]y permissab?e. It is also the case that énima1s may be
emp]oyed'%n’the type of long term experiments in which human subjects
could hardiy-bé expected to engage.

In classical conditioning, it is typicé11y necessary to attach
some type'of monitoring device to the organisms in order to insuref
the measurement of the CR and UCR. If an experimenter has chosén to
use animalé'in his research, the efficient use.of.a.monitoring device
_requires the physical restraint of the-animal..‘Unlike the cat and
the rat, fﬁr example, the rabbit adapts véry_we]1 to'restraint which
gréafiy facilitates the monitoring of the response which the experi-
menter has chosen. The early rabbit classical condjﬁioning studies
used eyelid closure (Schnefderman, Deaux and Gormezano, 1962), move-
ment of the nictitating membfane across the cornea (Gormezaﬁo, Schneid-
erman, Deaux and Fuentes, 1962) and retraction of the eyeball (Deaux
and Gormezano, 1963) as the responses to study. Several studies
(Bruner, 1963; Papsdorf, Gormezano and Prokasy, 1964; Schneiderman
and Gormezano, 1964) have indicated that the albino rabbit is par- .

ticu]ar]yfwe]] suited to the restraint required in these classical
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conditioning situations. A1l three of the responses mentioned aBove
have extremely Tlow spbntaneous rates of response (about one to three
reéponses'per hour) (Gormezano, 1965). |

The-hictitatihg membrane is made up of a‘fold of conjuétiva
.supported4by.é triangular sheéet of cartilage which moves from the
media]'cantHUS of the eye laterally across the surface of the cornea.
Extension Of the nictitating membrane can be reliably elicited by a
puff of air to the cornea or by an electric shock applied to any one
of severaT positions on the head of the animal. The_]atency of the
response f§40n~the order of 25-50 msec and the activated membrane
rarely éxtends past the midline of the pupil (Gormezano, 1965). Al-
though the ﬁreCise musculature involved in the movement of the nfcti-
tating membrane is not completely known, Prince (1964) has stated that
movementlof:the membrane aécompanies retraction of the eyeball into
the orbit;’ The return to its resting position is accomp]ishéd by the
levator pajﬁéﬁrae superioris.

A number of recent experiments haVe_indicated that cutaneous
afferent écfivfty (CAA) may play an important rolé:in'the classical
conditioniﬁg'of the rabbit's nictitating membrane reéponsé; Learning
(Kett]ewe]i and Papsdorf, 1971), performance (KettleWe11, Berger and
Pezzino, 1973) of the nictitating membrane response have been shown
to be profodnd]y affected by manipulation of the 1évels of CAA in the
orbital region of the eye. Conventional learning theory would appear
to have no adequate way of dealing with these findings. The great bulk

of the classical conditioning literature has been directed at the



effécts of manipulating such variables as length bf ITI (Prokasy, 1960,
1965; Papédorf, Prokasy and Gormezano, 1964; Runquist and Muir, 1965),
lenéth of the ISI (Noble and Harding, 1963; Smith and Gormezano, 1965;
McAdam, Knotf and Chiorini, 1965) ucs 1ntensity‘(Passey, 1948; Dykman
ahd Gkant; 1951; Spence, 1953; Gormezano and Moore, 1962), and CS inten-
sity (Hu]T; 1952; Perkins, 1953; Logan, 1954). These parametric invest-
»igations.ﬁavé excluded the possibility of such potént control being
‘brought fo béar-on,c1a§sica1 conditioning by a variable'of'géemingly
minor importance such as CAA. |

Kettlewell and Papsdorf (1971) investigated the effects of attenu-
atioﬁ OvaAA from the orbital region of the eye on the'deve]opment of
the conditibned-nicfitating membrane response.- Afferent activity was
c0ntro11ed by the use of alocal anesthetic (0.5 percent tetracaine
hydrochloride), varying the Tocus of the UCS de]ivery énd.app]ying
mechanica]_ieﬁsion on the eye1ids, The results of £Hé first of three
eXperiments"iﬁ the study indicate that animals'acquirfhg the response
under those -conditoned designated as high CAA, learn at a faster rate
than tho;e'animals being trained under intermediate levels of CAA and
that aniﬁéfs trained with low CAA do not appear to develop the response.
A second exberimeht demonstrated that three different amounts of train-
ing under ToQ CAA had no effect in improving the performance of these
animals with respect to the performance of naive control animals when
all animals were trained under high CAA conditions..

In a subsequent study, Kettlewell, Woolston and Berger (1972)

sought to determine the effects of CAA on the performance of the
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pre-esfab]iébed nictitating membrane response. In this study, animals
were trained under- high CAA to criterion and then the CAA levels for
the various groups were manipulated. It»yas.found that response levels
appeared to be a direct funétion of fhe-]eve1 of CAA under which the
énimaTzwas*péfforming. Another study (Kettleﬁé]], Berger andfPezzinp,
1973)  showed that three different levels of CAA led to three different
rates of exfinction. The evidence is persuasive,-theréfore, that CAA
is a poteht‘variable in the manipu1ation of the acquisition of the
conditioned nicitating membrane response, the performance of the pre-
estabTiShe&'response and the.extinctions.qf the pfe-estab]iShed re- .
sponse. - | |

“In a 1éter_study (Kett]ewe]l and Berger, perspﬁa]'communication,
see appehdfx)wthe experimenters sought. to simuitanébusly control the
1eveT.of'CAA for the eyes of the same animal in order to determine
if performahéé in the two eyes of a single anima1>cou1d be indepen-
dently mahfpdlated through the use of CAA techniques. - Each subject
(S) was initfg]]y trained with high CAA conditions in-one~eye and low
CAA condifTQns in fhe,other eye. After 10 days of simultaneous train-
ing with both eyes being monitored, the CAA condifions were reversed;
- the high'éAA éye now performed under low conditions and vice versa.
Two groupsvwére run in order to counterbalance possible eye bias ef-
fects. The data from this experiment (also pre§ented in fhe appendix)
indicate that for Group 2 (high CAA in the left eye followed by low
CAA in the Teft eye and low CAA in the right eye followed by high CAA

in the right eye) response acquisition begén immediately for the left



eye but wes'a1most complete1y depressed in the right’eye until after
the change-{h'cbnditions had'taken p]ace For theepurposee of this
paper th1s type of change in cond1t1ons sha]l be des1gnated as
4crossover The f1nd1ng to be noted, however, 1s that the acqu1s1t1en
rate of the r1ght eye after crossover is faster than the 1n1t1a1 ac-
‘quisition rate of the left eye. The - same re]at1onsh1p ho]ds true for
Group 1 whlch was treated 1n an identical manner except for start1ng
the_1n1t1q]‘cond1t1ons on the oppos1te eyes of the an1ma]s;1n_the
group. }The‘result implies that while no learning tetdemonstrated by
the rightieyée(IOw CAA initially) until crossover, seme phenomenon
analogous to latent learning has taken place asvindjcated‘bybthe accel-
erated po§t4chossover acquisition rate. Petentialjy,hthis'apparent
ability teuexert unilateral control over the 1earh1ng demons trated
by the nictitating membrane activity of the eyes of the rabbit presents
the possibi]ﬁty of a preparation of considerable utiiity‘ih the study
of centraThtfahsfer processes. In essence, by51imiting learning to
one s1de of the organism through the appropriate man1pu1at1on of CAA
levels, one has created a behavioral ana]ogue to c]ass1ca1 split-brain
surg1ca1 preparat1ons (Sperry, 1967), without the" 1ncumbant technical
d1ff1cu1t1es

It has-been demonstrated (Kettlewell and Berger, 1973) that the
level of CAA in the region of one eye has no effect on the rate of ini-
tial acquisftion of the nictitating membrane responée in the contra-
lateral eye. Therefore, the different levels of CAA in each eye of

the subjects in the bilateral conditioning paradigm cannot be the



10

direct cause of the differential acquiéition rates observed. This
study did not, hoWever, test for possibie latent Tearning, sensiti-
zation or a number of other possibie éffebts énd appears to be rather
insensitive to learning effects ffomlthe contralateral eye. A latent
learning paradigm is employed in the study presented here in order
tokprovide;a more sensitive’ana1yéis of the problem. There would
appear to bé a limited numberIQf possible explanations for the accel-
erated post-crossover acquisition rate of_the'eye initia]ly tfajned
under Tow CAA.

The problem may be more &irectly‘phrased by asking exactlyAWhat
is occurring during the initial training.period‘of the aﬁima]iwhich
is operatﬁng under Tow CAA. Whatever process is taking place here
is Being reflected in. the subsequent performance demonstrated by that
eye. One possible process whfch could accounf fof the findings would
be sensiffiafion. That is, no actual learning takes place under the
inifia],1ow CAA conditions but the presentations;of the CS and/dr
UCSVare sufficient, regard]ess of thefr contiguity, to make the animal
hyper-responsive. This augmented teﬁdency to.respond would be de-
pressed by the low CAA conditions until crossover at which point an
accelerated acquisition rate would be in evidence. This sheet exposure
to the CS and UCS would be sufficient to account for the results ob-
served in:the bilateral conditioning experiment.

A second alternative concerns a mechanism that-wou]d permit some
Tearning to occur. For Group 2, the left eye, which has Tow CAA

initially, demonstrated no learning (as reflected in performance)
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until ckossqver. It is possible that the CAA Tevel in the ieft eye
is suffﬁtiénfiy attenuated to;depress all performance while a}lowing
some‘learning,to’take piace. The effects qf this"learning w6u1d, in
turn, be seenlaftér crossover when.the Higher'1eve1 of CAA would
allow high'rates of responding. Learning according to this mechanism
- would be'é result of a minimal level of CAA under the Tow CAA condi-
tions, allowing some learning to take place.

The'fihél possibi1fty postulates no 1earning’a£~a]1_taking place
in the 1éfﬁ.éye prior to crossover. Under this meéhahism, the léérnéd
response in the right eye (initially high‘éAA)'tfahsferSAto the other
eye by meanslof some unspecified central nervous system process.

Thus, traﬁning‘on one eye allows the animal to'vauire.the reSponse
in bofh eyes. The effects of this transferred learnihgowou]d remain
depressed byfthe 1dw CAA condifidns uniil‘aftéf crossover;ﬂ

Therevéfe.three possible mechénisms, sensitizétfdn, minimal CAA,
and centfaT'transfer which could account for the results obtained in
the bi]aféra] conditioning experiment. It is felt that these mechan-
‘isms, eitﬁef individually or in some combinatfon, exhaust the probable
exp1anatfoﬁspof the_1atent learning observed in thé dopble gyé experi-
ment. Thgvpurpose of the study'heré.is to Separateffhé effects of
these thfeé méchaﬁisms and to determine the extent to which each of

them contfibute to the phenomenon in question.



CHAPTER 11
GENERAL METHOD

Subjects

Thirtyjsix (36) exﬁerimentallylnaive New Zealand albino rabbits

(Onycto1OQUS,cunicu1us) of both sexes were used as subjects. They
were approxihate]y 2-3kg in weight during the period of the experi-
ment. They were maintained on ad-1ib food and water, in ]ightéd,
well ventilated, temperature controlled quaffers. Six rabbifs.were

randomly assigned to each of the six groups.

Technigues 

Controlling levels of CAA in the orbital regibn'of the eye is
accomplished by several techniques. These involve anesthetizing
the cornéa aﬁd‘adjaéent serous surfaces, exerting mechahica1 tension
on the eyéiﬁds through the use of an eyeband, and the‘applicat%bn of
the shock UCS at different Toci.

Corﬁea} anesthesia js obtained by using~a_buffered, 0.5 percent
so1ution 6f tétracaine hydrochloride. This is'éppliéd=15 seconds before
the start of the session and produces anesthesia Tasting approximately
15 minutes'(Kettlewe11 and Papsdorf, 1971). The eyebahd is a device con-
Sisting of an adjustab]eAVeléro strap with tailor hooks sewn on each end.

These hooks/ are inserted under the superior and inferior margins of

the eye]ids and the tension adjusted to producé 1id -separations

12
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approxﬁmétéTy 50 percent greater than normal. Two 1cc1 6f UCS
.de11very-Wéfé;USed: the tip of the ear and'caudal to thé eye. At
the tip of ﬁhe ear, two nickel-silver, llmm wound clips were im-
planted 3/8 to 1/2 inch apart.’ For the post-orbital locus, two
wodnd'cjips'Wére implanted 3/8 to 1/2 inch posterior to the tehp-
oral canphusv0f the eye. H

w Combinfﬁg these techniques, several levels of CAA cah‘be'ob~
“tained. Higﬁ CAA is preﬁumed to occur using'thé bogt;Orbital usc
app]ication, an'eyeband ahd no anesthesﬁa, The post-brbital‘appii-
cation_of.fhe UCS Teads' to the activation of a greater;number of
cutanéou§ afferent fibers in the region of the eye than does UCS
app]ication.fo the tip of the ear. Thus,. 1owACAA entéils-ear-shock,
no eyeband, and corneal anesthetic. Under the 10vaondi£ions, the
afferent activity resulting from the eyeband is eliminated, as well
as the actiYity‘resu1ting from the presentation-of the UCS to the
post-orbita]lposition. Further, any other sources of afferent ac-
tivity are at least partially eliminated by the anesthetic‘effects

of the tétracéine hydrochloride.

Apparatus

A 1obp of thread was sewn through the nictitating membrane of
each S and this loop was mechanically coupled to a photoéélectric
transducer mounted on the head of the animal by.means of a muzzle-
Jike assembly. ‘Movements of the nictitating membrane resulted in
voltage which were recorded on a Hewlitt-Packard 141A storage oscillo-

scope using a 10cm/sec time base.
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The CS was a 93-db SPL 1,000 Hz tone presented for 600 msec.
The USC, a 3-mA, 60 Hz electric shock was presented for 100 msec
across wound clips placed at one of the‘two positions preVious]y
describedf“>For paired trials, the UCS ovef]apped the last 100 msec
of the CS présentatibn.and the average intertrial interval was 60
sec for unpaired trials, the CS and UCS were presehted at random
interVais'varying in duration from 40-80 seconds. No CS occurred
Within eight'seconds of any UCS. The timing and control of the
various events occurring within a sessioh was accompiished with a
BRS-Foringer digital logic. A daily sgssion‘COnsisted of 15 CS-UCS
presentations: Thus, for paired and unpaired trials, absolute ex-
posure to tone and shock waé idéntiéa]; the temporal ré1ationships
being the only things that varied.

;Prepéfation of the Ss began 48 hours prior to the first condi--
‘tioning session. At this time a loop of 00 Ethicbh.§11k,suturing
thread was tied into the nictitating membrane‘of'the rabbit's eye.
On the>following'day, the rabbits were placed in a plexiglas restrain-
ing box havipg an adjustable back-p]ate,-head—yoké, and foam-padded
ear clamp. Tﬁey were then p]aced in'thg darkened, sound attenuating
experiméntal chamber for 15 minutes to habituate them to the apparatus.
A1l animals received daily corneal appiications of either,oxytetra-
cycline ophthalmic ointment or neosporin ophthalmic ointment to retard

infection.

Design

The phenomenon being investigated in this study was the rapid
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acquisition.observed in bifateral Conditioning_of the nictitating
membrane qnder assymetrical levels of CAA. The design for all
groups was basically the same. There was an initial period of 10
days during which appropriate treatments were given tp each group.
After this périod was ended, a new period was begun, ca]ledvcro$sover,
which was éix'days in length. During this period, all groups were
trained under identical conditions and any'effects>resu1tin§ from
the treatmepts in the initial period shpuld be ref]ected in different
perfOrmanpe during the crossover period.

The study was divided into three experiments. Etach ofvthese
éXperimentsAwas directed at one of the threé'previous]y discussed
-mechanfsmsv(Sénsitization, minimal CAA, central transfer) which could

conceivéb]y account for the observed data.

Procedure_

A1l animals were maintained in their~home‘cages’fpr at least
72 hours affér being fecefved from the supplier. This was done 'to
allow the animals to become acc1imated to the laboratory environment
and procedpféé. At this point, a genera] preparation procedure was
used for all Ss. The steps in this procedure are described be]ow.

1. Aftér the 72-hour waiting period, all animais had sutures
placed in‘phe nictitating membrane and had wound c]ips implanted for
shock presentation.

2. On the following day, each S was given an habituation session.
The apparatus was turned on.and the S was placed in the restraining box

and then placed in the experimental chamber but no presentations of the
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CS or UCS wéfé given. This allowed the Ss to become habituated to
thé apparatus.

3. .Onlﬂhe day following habituatibn,'the actual conditioning
procedures were begun, using the,previbusly‘mentioned conditioning
parameters. |

The €S, UCS, ITI and ISI are the same for all Ss but the pro-
cedures for‘manipulating CAA and the presence or abSence of the
| pérametehs necessary for learning variéd from group to group. These

procedures are described later for each experiment.

Results

In the analysis of the data, the sum of CRs across the six days
of crossover was used as a measure of the rate of'acéuisition of the
response for each animq]. An analysis of variance of the crossover
performahce of the six groups was done (Tab1é71). The F ratio
(F = 7.76, DR = 5/30, P <.05) indicated the preéence 6f significant
grdup differences. At this point the comparﬁsons'fe1evant to the

.hypothesis of each experiment were made.



TABLE 1

Analysis of Variance
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.Groups 1-6
Source<of"$, Degrees of . Sum of Mean F-Value
Variation.. . | Freedom : Squares Square '
_Between o o : - ‘
Treatments 5 ] 11122.00 2224.40 7.76
Within o o
Treatments 30 > 8604.00 - | 286.00 -
TOTAL 35 | 19726.00




CHAPTER III

EXPERIMENT 1

Design

The.fikst experiment éought to determine the re1étive effects
that sensitization would have on the phenomenon ih question. The
basic elemenfjof sensitization lies echdsiVé]y in the effects of
exposure to fhe CS and UCS. The conditions neceséary}for sensiti--
zation to'bccur~are of course present any time an organism is class-
jcally conditioned, however, the effects of sensitization (i.e., any
tendency toward hyperesponsivity) will be confounded'by the learning
whiéh is gaking place as a result of the contigudds péiring of the
two‘stimu]f;_ in-order to control for learning effécfs, therefore,
the oécukféhéé‘of any conditioning in the sensitization group (Group
I) was prééiuded by the use of unpaired presentatidns,bf the CS and
usc. Sihcé tempora1 contiguity is an essential component of the
c1assica15¢6nditioning process, the possibility of learning has been
e1iminated?but the conditions necessary for sensitization are still
present. 'Théfefore, the difference in crossover pérformance between
the group tréfned under sensitization conditions (GkOUp I) and a com-
parison group which had had exposure to the experimental apparatus
but no exposure to CS or UCS (Group II) should indicate whether simple

exposure to CS and UCS is an important contributor to the differential

18
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acquisition in question. In order to control for possible effects
'of exposure>to the experimental apparatus alone, Group II performance
was compared to the performance of a group which received no treat-
ment whatspévef for the 10 days prior to the crossover period (Group

I11).

Procedure
Group 1

1. During the initial lo;daynperiod, Group I (N = 6) received
training on the right eye. Those conditions thought to'produce high
CAA werevemp1oyed; shock delivery to the posiiorbital position, use
of the Velcro eyeband and the omission of any anesthetic from the
area of the éye. Presentations of the CS and UCS were uhpaired during
‘the initial period.

2. Durfng the six days of crossover,.Group'I'recéived training
on the left eye under high CAA conditions. Péired CS-UCS presentations

were used during this period.

Group II--

1.7 Thettreatment of Group IT (N = 6) duringvthe 1nftia1 10-day
period was identical to that of Group I wifh the exception that CS
and UCS were never presented.

2. Crossover treatment for Group II was identical to that given

Group I.

Group III

1. For the 10 days of the initial period Ss in Group III were
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maintained in their home cages. They were given no exposure to the
apparatus, CS, or UCS. -
2. Crossover treatment for'Group 111 was identical to that

given Group I.

Results

The résu]ts from Experiment 1 (Groups I, II, and III)~are pre-
sented in Figure 1. A comparison of the crossover performance of
Groups 1 and.II was made using Scheffe's A Posteriori Test (Winer,
1972). The results (F = 1.63, DR = 1/30, P » .05, Critical F =
10.70) indicafed that there was no detectable difference in the
crossover pérformance of the two groups. The hypothesis that sensi-
tization may contribute to improved,crdﬁsover performance.was not
supported. A Scheffe's test comparing Group II performance with
Group III performance also indicated no significaht‘difference be-
tween the gfoups (F =1.76, DF = 1/30, P > .05, Critical F = 10.70).
This result_indfcates that there was no effect from simple exposure

to the apparatus.
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CHAPTER 1V

EXPERIMENT 2

Design
A second mechanism which could account for the data in question

is based on the possibility that the Tow CAA conditions used in the
training befohe crossover in the bilateral conditiohing experiment
were sufficieﬁt to eliminate all performance of the conditioned nict-

itating membrane response but still allowed sufficient affereﬁt‘ac—
tivity from the region of the eye to pérmit some fearning to occur.
In order to answer this question, a groub was run under low CAA con-
ditions using paired trials (Group IV) and a group was run under Tow
" CAA using’ﬁﬁpaired trials (Group V). Group IV waé trained under all

the condftionsAnecessary»for conditioning to occur excépt'for‘the.

Tow level of CAA. Group V, on the other hand, could demonstrate no
&coﬁditioning because of the use of unpaired CS and UCS presentations.
Groups IV .and V were equated for possible sensitizafion effects as
well as for CAA level. If learning occurred under low CAA the effects
of this‘léérning should be seen as a difference in the crossover per- .

formance of Groups IV and V.

Procedurel
Group IV
1. Group IV was trained for the initial period on the left eye

using Tow CAA conditions. These are defined as shock delivery to the

22
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tip of the ear on the side of the animal being conditioned, usé qf
0.5 percent tetracaine as an anesthetic applied to the cornea and
adjacent §erous surfaces, and the omission of the eyeband. Group IV
received paired presentations ofACS ;nd ucs during this period.

2. Crossover traihing for Grouﬁ IV was identical to that given

Group I.

Group V
1. :Thé initial period treatment for Group V wds_identical to
that givéh,toiﬁroup IV except that CS-UCS presentations were unpaired.
2. Crossover treatment for Group V was identical to that given

Group I.

Results

The results from Experiment 2 (Groups IV and V)Aare présénted in
Figure 2. A comparison Was madé using Scheffe's test between the
crossovervperformance of the two groups. The results of this compari-
son (F = 5.29, DF = 1/30, P > .05, Critical F = 10.70)vshpw no differ-
ence betWeeﬁ the groups and lend ﬁo support to‘théihypothésis that

minimal CAA allows latent learning to occur under low CAA conditions.
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CHAPTER V

EXPERIMENT 3

Design

The fiﬁa1 possibility considered in this experiment was that of
central transfer. That is, the effects of learning taking place in
the high CAA eye are evident in the crossover perfofmance of the low
CAA eye becaqse of tHe operation of a central nervous system transfér
mechanism. Tﬁe performance of two groups was compared. One group
was trained uﬁder high CAA on one eye during the initial period
(Group VI) and then trained under identical CAA conditions on the
other eye. The comparison group received training on.one eye under
high CAA but unpaired trials were used (Group I). In the paired
trfa]s groups, theréfore, learning and central transfer may occur
while in the unpaired trials group no Tearning and no central trans-
fer may occuf. The two groups were equated for CAA level and for

possib]e-SéhSitization effects.

Procedure
Group VI

1. Group VI was trained on the right eye,under high CAA conditions
during the initial period. Paired presentations were used.

2. Crassover treatment for Group VI was identical to that given

Group I.

25
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Group I

The procedures for Group I have previously been described.

Results

The results of Experiment 3 (Groups:VI and I) are presented in
Figure 3. The Scheffe's test between the crossover performance of
these two groups indicates a significant difference between them
(F=21.3, DF = 1.30, P < .05, Critical F = 10.70). This difference
of fers ratﬁer clear supbort for the hypothesis that some central trans-
fer process is in fact in operation in the bilateral conditioning

situation.
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CHAPTER VI
DISCUSSION

,Exahination of the figures representfng the resu1t§ indicates
rather c1earjy the conclusions that can be drawn from this series ofl
experiments;'ﬁFigure'l shows. no difference between Qroups I, IT, and
III. 'Thfs_jack of differencefimp]fes.that sensitizafion is not a
contributiﬁg;variable as far as the.results of'ihé bilateral condi-
tioning expériment are concerned. Figure 2 répresents the results
of the experiment involving Groups IV and V. 1In this case also there
are no siénificant differences between the groups. This result allows
the rejeétiqn»of the hypothesis that m%nima] levelé of CAA present
during conditioning may be sufficient to allow conditioning to occur.
The lack of difference between Groups IV and V shows‘that whatever
learning may occur under minimal CAA conditions is of 1nsufFiC1enf
magnitude fo account for the results of the bi]étéfaTﬁcbnditioning
experiment. ..

Figure 3; showing the performance of GroupS*I.ahd VI, indicates
a clear dffference between the performance of the two groups'after
crossover. It can be concluded that these crossover differences be-
tween VI and I are a result of their respective treatments during
the initial segment of the experimenf. These treétments included

presentation df classical conditioning trials to the right eye of the

28
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Group VI animals and presentation of unpaired trials to the right
eye of the Group I animals. Since alf other conditions remained con-
stant across fhe groups, ‘the learning demonstrafed in the right eye
of the Group,VI animals would appear to account‘for the crossover
‘differences between the groups. Learning inlthis situation, tﬁere—
fore,.isvnof uni1atera]'and classical conditioningvobtaihed on one
eye 6f the organism is transferred with relatively Tittle loss to
the other eyeg -The operation of a centré] transfer mechanism wdu]d
seem to be;ihdicated‘by the data. |

Initial examination of the data from the bilateral conditioning
experiment would seem to indicate that manjpuiation-of CAA Tlevels on
the two eyes of the animé] allows corresponding mahipu]ation of the
levels of classical conditioning which are taking place. The initial
imp]icatjon'of this finding relates to the possibility of a prepara-
tion for use in learning paradigms which could be a functional .analogue
to Sperry's split-brain. The findings Qf the present series of experi-
ments, thever, indicate that central transfer occurring within the
subject eliminates the possibility of unilateral classical conditioning
in the rabbit using Tow CAA levels in the untrained eye to depress

conditioning.



CHAPTER VII
SUMMARY

The study was designed to determine which of three possible
mechanismsiwdpld account for the latent-learning type of perfofmance
effects observed when both eyes of a rabbit are simultaneously con-
difioned under different levels of cutaneous afferent activity} of
the three mechanisms investigated, sensitization, minimal CAA and
central nefvous system transfer, the results étrong1y support the
interpretation that central transfer of the ciassica11y conditioned
respbnse accounts for the phgnomenon seen in the bfTateraY condition-

ing paradigm.
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Results for Group I of the bilatefal,conditibning
experiment. Vertical line indicates crossover.
Conditions for the left eye were low CAA before

- crossover and high CAA after crossover. Conditions

for the right eye were high CAA before crossover
and low CAA after crossover. (from Kettlewell & Berger,
personal communication)

38



PER CENT CRIS

-
\ 4
LA G
901 v !
\/
4 ¥
801
04 oo Croup 2
Left Eye N=9
e----8 Group 2
604 Right Eye N=9
&0
w(
.m‘
. 201
10+
/ﬂ\ !
o e o 5. —o--d ‘
, 2 3 4 5 6 7 8 9 00 12113 4151617 138 19 20 21 22 23 2425
DAYS (b)

Results for Group 2 of the bilateral conditioning
experiment, Vertical line indicates crossover,
Conditions for the left eye were high CAA before
crossover and low CAA after crossover, Conditions
for the right eye were high CAA before crossover
and low CAA after crossover, (from Kettlewell &
Berger, personal communucation) : )

39



	Effects of cutaneous afferent activity on latent learning in the bilateral conditioning paradigm
	Let us know how access to this document benefits you.
	Recommended Citation

	00001.tif

