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CHAPTER I
INTRODUCTICN

Conditlons upon which the performance of lsarned responses is

contingent may vary with alterations between nondrug and drug states

or with alterations among various drug states. As a result of change
from nondrug staie to drug state, from drug state to nondrug stats, or
from one drug state to ancther, conditioned respounses easily elicited
from an animal in the state in which training occurred may no longer
be elicitable. After the animal is again in the state in which it was
trained, responses may again be elicitable, Thic phenomenon is known as

"state-dependent” or "dissociated” learning.

History of State-Devendent Learaning

tashley {1917) may have been the first investigator to suggest
that learning which occurred while under the influence of a drug might
not txansfer io a nondrug state. Lashley adminikstered strychnine ox
caffeine o rats prior to maze training and found that those rats
required moere time o relearn the maze during subsequent training with-
out the drug than did the undrugged control group.

Attempting to determine the importance of peripheral, skeletal
motor responding in learning, Earlow and Stagner {1933) used curare o
produce complete flaccid paralysis in dogs and cais. Harlow and Stagrer
attempied to condition skeletal moitor responding after their animals were
paralyzed. They conditioned a smooth muscle response, pupillary dilation
to pain, as a controel activity because they thought it would not be in-
Tluenced by the drug since the dosage of curare used would not paraiyze

smooth muscles. They reported that conditioned responses requiring move-

i



ment of striate muscles could not be established in their paralyged animal
subjects. They attempted to extinguish responses traired in the nondrug
state by placing arimals in the drug state and giving them the conditioned
stimulus (CS3) without the unconditioned stimulus (UCS). They found that
when animals were returned o the nondrug state the conditioned skeletzl
notor responses were still elicitable. Farlow and Stagner reporied that
the pupillary response conditioned iz the nondrug state was exiinguished
while their animals were in the drug sitate; howsver, it appears that no
attempt was made to slicit the pupillary response after animals had re-
turned to a nondrug state.

Harlow and Stagner observed s marked fall in blood tressure after the
administration of curare. They thought that the fall in biood pressure
might have affected the centyal nervous system of some of their animals
and that St might have resulted in the failure of some animals 4o develoyp
the pupiliary cenditicned vesponse. Harlow and Stagner may have thought
that the pupillary response would be among the first of any conditionsd
responses te be affected by changes in the central nervous system re-
sulting from drug administration. Such thicking might account for their
net nentioning the possibility that the fall in blood pressure might also
affect the central nervous system in such a way as 1o interfere with the
conditioning of skeletal motor responses,

Iight and Gantt (1936) paralyzed the right hind legs of dogs by
crushing nerve roots. Before regeneration of damaged motor nerves had
taken place they applied shock to the foot of the paralyzed iimb. The
foot shock was accompanied by an aunditery stimulus throughout a treining
period during which the damaged 1limbs remained paralyzed. Afiter re-

generation of the damaged nerves was complete Light and Gantt tested their

[



animals and found that leg withdrawal had been conditionsd to the auditory
stimuius although the animals wers unzble o make the response during train-
irg. Their subjects were not drugged at any time during the expsriment.
Their findings, regardirg a response theory of learning, were in direct
contradiction to those of Harlow and Stagner {1933) who, using curare to
paralyze thelr animals, determined that movement was essential to the
tegrning of conditioned skeletal motor responses.

Light and Gantt (1936) suggested that “cerebral anemia® (P, 22)
night have affected the conditicning of skeletal motor responding in ths
curariged animals of the Harlow and Stagner (1933) experimsnt. "Cerebral
anemia® referrsd to a condition caused by a fall in blood pressure follow-
ing the administration of curare (Light and Gantt, 1936).

Girden and Culler (1937) attempted to account for the findings of
Farlow and Stagner (1933) and Light and Gantt (1936). Cirden and Culler
(1937) reported that comditicned responses, established in animal subjects
under the influence of curare, were not elicitable after the subjects
had returred io a nondrug state, but were elicitable when animals were
again in the curare drug state, Conversely, they reporied that condi-
tionec responses established in a nondrug siate were not elicitable when
the animalis were placed in a drug state, but were agailn elicitable when
animals returned to a nondrug state. Girden (1942) called this phenomenon
"dissociatdon" (p. 219). Girden and Culler (1937) stated that previous
failures 1o elicit condiiioned responses trained under the influsnce of
curare were a result of testing for comditioning after a return to the
nondmig state,

Harlow {1940) experimented with cats to determine the effects of

incomplete curare paralysis upon the conditioning and elicitation of



conditioned responses, He reporied eliciting escape and pupillary cone-
diticned responses while animals were under partial curare paralysis and
eliciting those same responses with greater freguency after the animals
had reccvered from the drug state. Harlow also reported thatl some sub-
Jects "had not respended positively to ihe €S in the drugged state but
did respond positively to the 08 in the normal state" (p. 275). Harlow
believed that conditioned escape responses, conditioned pupillary responsss,
and conditioned semitendinosus muscle responses were all components of

a “conditicned emergency flight response” (p. 278). Becauss pupillary
responses had been conditioned under curare paralysis "during a stage

of cerebral depression that makes impossible the Tormstion of conditioned
escape responses involving gross responses of the skeletal musculature®
(p. 279), Harlow believed thai curare irfluenced various components of

& total conditicned response pattern to varying degress,

Girden (1942b) conditioned a pupiliary response in dogs and cats
while ihe animals were under the influence of curare or erythroidine and
then tested for transfer of the response to the nondrig state, To pre-
vent the smypathetic composent of the autonomic nervous system from
maintaining active dilation, sympathetic fibers imnervating the sub-
jects' pupils were severed. Girden found no transfer to the nondrug
state. OUn the basis of these findings he rejected the contention of
Harlow (1S4C) that curare could influence to varying degrees different
components of a total conditioned response pattern. Girden {1942p)
attributed the transfer of the conditioned pupillary response across
drug states, reported by Harlow and Stagner (31933) and Harlow (1940}, to

obssrvations of unconditioned rather than corditioned responses, Girden



(1942b) stated that “A pupillary conditionsd response (CR) established
under the drug has never been detected in the normal state” {P. 331).
In other experiments, Gizden further elaborated the phenomenon of

i ¢

state~dependent learning. Girden {1940} conditioned dogs to an auditory
08 in both drug ard nondrug siates after bilateral extirpaticn of the
auditory cortex. The ressulis showed ihat conditioned responses were
transferred from the nondrug to the drug state, and from the drug to ihe

nondrug state. Girden conjectured that conditioned responding in the
normal undrugged animal is mediated by cortical pathways whereas con-
ditioned responding in the drugged animal is mediated by subcortical
systems. According to Girden, ihe subcortical sysiems of the undrugged
animal are inhibited Ly an sctive cortex. In the drugged animal the
cortex is suppressed by the drug and the subcortical systems are dis-
inhibited. Conseguently, learning was thought to be medizied by the
systens active at the time of training, ihus switching the active
systems by changing drug staies deiermines whsther or nct conditioned
respenses are elicited in the intact animgl. Girden reassoned that the
decorticate animal has only acilive subcortical systems whether drugged
or undrugged and tnerefore will give conditioned responses in either drug
cor rondrug sistes regardless of which siate the animal was traired in.
Girden (1942a) reporied thait autonomic zesponses conditioned in the
drug state were absent after a return to the nondrug state, He sizted
that the suprpresszion of a conditioned tlood pressure respense after a
return to the nondrug state was a safe inference since other components
of the conditioned response were suppressed after z return to the non-

druz state.



Kellogg, Scott, Davis and Wolf (1940) rsported that the conditioned
leg flexien raesponse elicited by Light amd Gantt (1936) did not demon-
strate conclusively that learning could cccur without movement. Xellogg
et al. (1940} recovded the activiity of all limbs during 2 repetition of
the Light and Gartt (1936) expeviment. They fournd that the conditioned
leg flexicn response was accompanied by other movements and was part of
a gensralized pattern of which leg flexion was only cone component.

Girden (1943) pointed cut that cessation of all movemend, of
which & specific response could be a component, was not possible with-
cut ceath of the subject. He atiempted to test the response theory
relative 1o a state In which the resiriction of all efferent responding
was as near to complete as practicality would allew, Girden found that
autenomic responses conditioned in a deep drug state, produced by curare
or erythroidine, cculd be elicited in the mild drug state. His findings
incdicated that The central mechanism functioned in mediating the acquisi-
ticn of conditioned responses during az period of totel muscular paralysis
cavsad by the drug and that the drug state from deep to mild inten-
sifies was ceontinuous.

Girden {1947) demonstirated state-dependent learming in rhesus
norkeys using erythroldine to produce the drug siate. Thse resulls of
that experiment confirmed data cobitained in cther experimenis and demon-
strated the phenomencn in an animal form previcusly untested.

Research on state-dependent learning waned trrough the late 1940's
and most of the 1950's., During the 1960's there wes a revival of interest
in the area.

Heistad and Torres (1959) trained rats to press a lever for an

aperiodic water reward. After a stable rate of responding was established,

Cr
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Lepressant Crag sffects which allowed disscciation from atropine learning



were noi antagonized or mimicked by atropine effects., Animals trained
undsr = depressant ¢id vot show z decrease in ¢rug Tesponsss when the
depressant and atropine were administerved ic the same animals during
one test session, According to Cverton, the results indicated that a
eingle unidimensional process could not account for all disscciation
resulting Trom drug siale change,

Cverton proposed two general theoretical medels of the nechanisms
underlying disscciaticn, In the first model drug states control res-
pending by the same learning process which allow stimuli to control
responding. When a drug state provides a coptrol stimulus ard the drug
state is then changed the contrel stimulus is nc longexr present and
responses conditicned to that control stimulus no longer occur. Reocour-
rence oFf the conditionsd responss then becomes convingent upon a return
t0 the training drug state or a drug state which will aliow generalization
to different but similar stimulvs conditions. The degree of conditioned
responding may then be deperdent upon the degree of stimuius generali-
zation., Overton suggesis that drugs may act on a brain sysiem which is
not directly imvelved in learning tui which mrojects to those systems that
are, DIrug action on such a system could alter the afferent neura® impulses
recelved by systems directly imvolved in learning thus resulting in
variations of neural input similar to variations resulting from change in
external stimmlus condiiions, Overton states that direct structural
connections between drug affected systems and other learning systems
may allow Grug state changes to have a more powerful influence on res-
ponding than can be exercised by manipulation of externsl stimuli.

Overton's second model proposes that diffuse ¢rug actions aiter ceil

characterisiics in brain reglons that undergo siructural change during
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learning. He suszgests that conditicres responding may be contingent upon
a pattern of neural activity forred during training which corsists of
subtle changes in the transfsr Funciion of celis. The transfer functions
of many neurons in such a system couid he 3 iifferent in one drug state
than in ancther, A change in arug state might alter or isrupt 4o varying
degrees tha interaction of cells in such a system resulting in partial
or total loss of the conditiored Tesponse, Wner returned to the trairing
drug state the cells would asgain have the same itransfer function reguired
to produce the pattern of neural activity established during trainins.
A different but similor drug siate might result in cellulaxr activity
capable of allowing a degrse of conditionred respording depending upon
how near the transfer Tunction of cells is to that during training.
Overton {1367) conditioned vats to 1un to separate goal boxes in
a three ailey mage to escape shock. These rats discriminated corrsct
choices according to three drug states produced by atropine, phense-
tarvital, and saline. Overicn reporied that unjess low dosages of the
drugs were used responding was disorganized and thai a grest deal of
training under low dosage was required to reach criterion cn the three
Overton (1963) trained rats to avoid foot shock in T-maze by
cerrectiiy respending to states produced by either no drug or pento-
barhital. BRats in the firgt experinent were irained to discriminate
betveen states produced by either 15 mg/kg pentoharbiial or no crug and
were given 1.6 mi shock in both states for approximately 50 training
sessions. Overton then tested the subjects in both drug and nonfrug
states while vepying shock intensities. He reported that testing with

wide variztions in shock intensity did not result in ervors suggesting



e
=

that response control by the diug was not mediated through drug produced
variations in shock-induced palin.

In a second experiment Overton {1968) tested various sheck inZensi-

ies to determine if these could govern responding by acting as diserini-
native stinull during training. Bats were required to turn one direction
vwhen given 0,8 mA shock and the other direction when given 2.5 mA shock.
Contrels were *rained unsuccessfully to alternate turns on successive days,
Ho drugs were used. Results showed that differential responding was con-
ditioned at a significantly lower rate than with conditions produced by
15 ng/kg pentobarbital vs. no drug.

Overton {1968}, in a third experiment, tested the possibility that
response control exercised by pentobarbital is mediated through sensory
alterations in several medalitles during training., To determine the
importance of any drug producad analgesic effscts influencing response
control he devized three discriminations mnd trained a diffsrent Zrous
of rats on sach discrinination. One group wes trained to discriminate
conditions pentcbarbital (15 mg/kz) plus 0.8 m4 shock ve. no drug plus
2.5 vA shock., & second group was trained %o discriminate conditions
pentobarbital pius 1.6 mA shock vs, 5o drug vlus 1.6 mA shock. A thizd
group was trained to discriminate conditions pentobarbital plus 2.5 mA
shock vs. ne drug plus 0.9 mA shock, Overton reasoned that if drug
produced analgesic effects were important in response control then con-
ditions pentobarbital plus 0.8 m4 shock vs. ne drug plus 2.5 mh shock
would be the easiest to learn of the three discriminations. Conditions
pertobarbital plus 2.5 mA shock vs. no drug plus 0,8 mA shock would be
the most difficult discrimination to learn. Overion fournd that the rate

of acquisition did pot differ significantly among the three groups on the
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discriminations tested. Thus, he conciuded that drug produced analgesic
effects alone were insufficient to reguiate response control.

Cverton (1968) carried out two experinents to test for differentisl
Tesponse control of pentobarbital by mediation through alterations in
visual cues. In the first experiment he trained sighted rats in the T-maze
w0 differentiate pentobarbizal 15 mg/kg vs, no drug during 30 training
seesions. Those rats were then Tlinded, Toring continved training, afier
blinding, subjects showed only a small disrupticn of response contrsl.

Overton (1963), in another experiment, blinded rats before training
to determine whether or not subjects were ailded in acquisition of vesponse
contrel by visual cues resulting from changes in drug states. Differential
Tesponding was conditioned in the T-maze. Overton reported that there were
ne significani differences between acquisition of blinded rats and slghted
control rats.

Overton (1968) trained three groups of rats in the T-maze to differ-
entiate varicus dosages of pentobarbital from either no drug or a differ-
ent dosage of peantobsrbital. One group was trained to differentiate con-
ditions 10 mg/kg pentobarbital vs. ne drug, another group to differentiate
conditions 20 mg/kg pentcbarbital vs. mo drug, ard a third group to
differentiate 20 mg/kz pentobarbital vs. 10 ng/kg pentobarbital, Overton
reported that rats trained to differentiate conditions 20 ng/kg pento-
barbital vs, 10 mg/kg pentobarbital learned at about the sane rate as rats
trained to differentiate conditions 10 ng/kg ventobarbital vs. no drug. He
Tound that rats trained to differentiate conditions 20 ng/kg pentobarbital
ve. mo drug gained response control faster than the other two groups. A
test for tolerance was carried out by allowing a 20 day ¥apse without train-

ing or drug administration after differential responding was well established,



ot
L

Those rats did not confuse 10 mg/kg pentobarbital with 20 nmg/kg peniobarbital
after refurning o training, indicsting little toleranmce to the dissocia-
tive effects of pentobarbital during the previous training period.

Overton (19638) attempied to train rats to mske a right turn while
in a2 state produced by 10 mg/kg pentobarbital and a left turn while in
a state produced by either saline or 20 mg/fkg pentobarbitsl. The +ask
rrovided rats with a very difficult discrimination since ¢ifferential
responding ito three different states, rather than two, was required of
each animal in the experinental group. Overton found that rats did not
acquire c¢iffsrential vesponding easily or at a rate cemparable to that
of rats reguired to differentiate hetwsen oenly two drug states.

Otis (1964) conditioned rats injected with either 1.25 rg/ke chlor~
promazine or saline to make an avoidance pole-jinping response whan o
Tlashing light signaled shock. Rats tested for vetention in the state oppo-~
site the training state showed greater dissccistion of the conditicned

avoldance resporse {GAR) Than 4id conirols. Otis aliowed a forty day rest

B

period without drug adninistration or training following testing. Fe then

retrained rats without irnjections, to give the CAR. Otis found that vats
eriginally trained in a chlorvromazine state required mcre iine te re-

learn the CAR than did rats originally trained inm z ssline s+

4
L,

2

Berry, Etheredge, and tilier (1955) trzined zats to Dress o lever

Tor food reward and then punished the lever Dresging response vwith shock

-

ntil nearly 211 lever pressing had cessed, They next injected aninmals

o

7th either 10, 20, or 30 ng/ke of amobarbital soéium on saline of egual
volumes and found that amobarbital resulted in resumed lever pressing.
However, lever pressing reswied under the influence of amobarbital did

not transfer to the nondrug staie and apperently neither did any druz
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ninuie and the other group a total of five shocks at the rate of one
shock per mimute, A day later they civided each of the two groups and
unshocked controls into thres subgroups to which they administered either
chiorpromaszine, homofenazine, or saline. They placed the rats in the
urnshocked compariments and recorded the time spent in each comparfment
during three minutes of unrestricied expioration., Two other tests
without injections were given 48 and 96 hours after the Tirst test.
Results for rats shocked five times per five minute period showed
& PAR for saline tested rats but not For chlorpromaszine and homo-
fenazine tested rats. Resulis for rats shocked 10 times per five
minuie period showed a PAR for saline, chlorpromazine, and homofens-

=

zine tested rats. Dissociation was not confiyked in the two NONAYUE,
nonshock tests which followed testing under drug.
Kubena and Barry (1969) tested the generalication of the stimulus

~

characteristics of alcohol and atropine to other drugs. They trained

[

rais in a conflici procedurs by glving food reward for lever pressing
on a Tixed ratio (FR) schedule in states produced by injections of
elther 1200 mg/kg ethyl alcchol, 10 ng/kg atropine sulfate, or saline.
They then gave the rats shock for lever pressing on the same FR sche-
dule while in the opposite drug state,

(ubena and Barry trained other rats in a choice procedure to press
one of two levers for food reward, The coxrrect lever could be dig-
criminated orly on the hasis of drug conditions; one lever was correct
under drug, the other under saline. They used *the same drugs and dosages
which were used in the conflict Frocedure, Following training in both
procedures Kubena and Barry tested their animals in states produced by

drugs other than those uged in training.
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Their results for both procedures indicated generslization of the
alcchol response to pentobaxrbital, chloridazepoxide, and chloral hydrate,
all general depressants, The alcchol response did not generalive to
chlorpromazine. Atropine responses generalized to scopolamine and did
not generslize to atropine methyl bromide, Xubena and Barry point out
the commonality of a central anticholinergic effect shared by atropine
sulfate and scopolamine and state that atropine methyl bromide has anti-
cholirnergic effects which are peripheral.

Iwzhere and Matsushita (1971) trained rais to aveid shock by dis-
eriminating black and white stimulus doors in a three section anparatus
consisting of a start box, choice chanber, and goal box. They trained
rats to a criterion of 18/20 correct responses in original discrimination
leaxning while in states produced by injections of either 20mg/kg
chlordiazepoxide or saline. They then divided the drug and saline
groups s0 that four groups were formed. Two of thess Zroups were re-
trained on the same discriminmtion while in the sere drug state, The
other iwo groups were retrained or the same discrimination originally
learned but in the drug state opposite that in which original learning
oceurred. Iwahara and Matsushita again divided each of the grovps 50
that eight groups were formed. They again repeated the original discrimi-
nation lsarning for all groups with the exception of the state in which
lsarning occurred. During the second relearrning period the training state
was the same as the {raining for the first relearning period for four of
eight groups. The other four groups wers in the state opposite that in
which the first relearning period occurred during the second releazning
period. The critericn of 18/20 correct responses was used ir the Tirst

and sscond relearning pericds for ail Zroups.



Twahara snd Matsushita found that chlordiamepoxide retaxded learning
of correct resvonses and lengthened latencies, They found that changing
tos resulied in a decrease of corrsct responding that was about
equal for responses given during the first relsarning pericd and responses
overleayred in ths second relearning period. They found a dissociative
effect which ocourred during the first relearning period and in the
second relearning pericd for animals that had sxperienced only one state
change. They did not find dissocialion during the second relesrning period
Tor Tats which had previously experienced training in both drug states.
Iatencies were noi stale-dependent.

Pucakulich and Fielson {1972) iested the hypothesls that “state-
dependent learning is medisted by changes in bhraia excitability levele”
{p. 33). They trained four cats %o give a foreleg flexion response to
avoid shock. The cats received electrical stimulation of either the ieft
caudate mucleus or the left misencerhalic reticular formation as a con-
ditioned stimulus. The cats were initially trained in the nondrug state.
Pusakulich snd Mielson found response thresholds by gradually red educing €3
intersity until OR°s were no longer elicitable. They then deternined
response thresholds for dosages of sodivm pentobarbital 5, 10, 12.5, and
15 mg/kg, Thresholds were checked at 1, 2, 4, 8, and 24 hours Ffollowing
injections. They weconditioned subjects in a state produced by 15 ng/kg
pentobarvital. Another group of four cats was trained in the opposite
sequence;- first in the drug state and then irn the nondrug state.

Pusakulich and Nielson reported that shifts in fthe level of hrain
excitability could not account for state-dependency and that the sifect
of the drug upen the CR threshold was dependent upon the subjsct’s prior

treining in the drag state. Thelr resulis indicated that drug and nondYug
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atates were distinct prior to tralning in beth ztates but not afterwsrd.
Pollowing training in both states, threshold shifts that ocourred zs &
result of varying drug conditions after iraining in only one state were
ne longer observable.

~ ~

Gruber, Reed, and Block (1968) paired the sound of & door buzzer (437

with stroking of the plantar surface ¢f the feet (UUS) of hospital patients.
The patients were in z light post~operative anesthesized state during
conditioning of a galvanic skin response (G8R). A control group was given

gl
the €5 and UCS unpaired and in random oxder during fraining in the drug
state. A day later after recovery from anesthesia the patients were ques-
tloned to determine whether or not they were aware of Tthe conditioning
srocedure on the previous day. Those subjects who were determined o be
unavare were told that they would be given a "test of reflexes” (p. 151).
The investigstors gove the experimental and control groups extinciion
trials counsisting of the Cf aliernating with a bell until neither elicited
the GSR. ATfter extinction trials were compisted the palients were given
reinforced trials with a non reirnforced test trial given on every fourth
trial until five test frials and 15 reinforced trials had been given.

None of the 20 patients used in the sxperimental group hal any recollection
of conditioning under anesthesia after completion of 21l trials.

The investlgators found that patients in the sxperimental group per-
formed significantly better than contrels on relearning of the conditioned
GER in the nondrug state, Transfer from the drug state to the nondrug
state ccourred without the patlents® awareness of tralning after recovery
from the drug state. Transier was more evident on test trials during re-

learning than on extinction trials preceding welearning, The experimental
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Storm and Caird (1967) tested tha dissociation hypothesis with 40

wonie mals alooho in age Trom 40 1o 50 years, They randoniy
3 ¥
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divided subjects ints four groups in

g-_j

2 x 2 Tectorial design. ©One groun
#5% given sloohol durdng learuing and relearning. A socond groun was
giver alcchsl duwring lsarming tub not during relssrning., 4 third groun

was given no aleohol during learrning “ut was glven aleohsl during ro-
learning. A fouxth group was not given slicchol during legrning or re-
learning. A& 1is% of 12 two-syllable nouns was presented on & menory érun
a2t 2 rate of 3 seconds psr word. Subiseis learned the gt to a
criterion ¢f cne perfect repetition. To minimisze rshearsal hatwesn
learning and relearning, Stovm and Caivrd asked their zubjects to meturn

hovrs later for s test of moto
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cn the smne word list and to the same eritericn

“torm and Calird found thet when drug conditions existing durt LI
iniiial leerning were the same during relearnirg fewer irials were
required o weach criisrion than when drug conditiors existing curing
initial leayning and relearning wers diffevent. Theyr fourd that zlecohc?
resuited In g significant decrement in final perforasnce when 1 given

during learning but nol when given during relearning.

~ffects of Chlordiazencoxile

Trainiog with chlordiazepexide has resulted in disscciated learning
in severgl sxperiments (Connelly, Jomnelly, & Hpps, 1973: Connelly,
Comnelly, & Phifer, 1975

Iwahara & tatsushiia, 1971; Overton, 195%; Zacks,

6 L1

o

EJ'\

Welingarten,& Klein, 19



According to & review by Randall ard Schallek (1967), the admini-
stration of chleordiagepoxide, whether oral or by injecition, resulbs in
increased Tood intake and welght gain in rats. Vhen chlordiazepcxide was
placed in rats' food, lower dosages were reguired for male than for female
rats to cause an increase in food intake,

Hoogland, iliyas, and Bousquet {1966) gave some of their rats intra-
padtoneal injections of either 100 mg/kg chlordiazepoxide or saline once
a day for five successive days. On the sixth day, 24 hours after injec~
tiens on the fifth day, they injected both the drug and saline groups
with 100 mg/ke chlordiazepoxide and iimed the duration of the drug induced
paralysis which followed. They found that paralysis lasted for 65.0
minutes in the drug group and 113,.3 minutes in the group that had pre~
vicusly been given saline; thus, tolerance to the muscle relaxant effecils
¢f the drug was easily developed. Hoogland et al., analyzed tissue samples,
fecus, and urine and found that the rate of drug excretion was greater in
the chlordiszenoxide group than in the group given the drug on the sixth
day only; thus, repsated administration of chlordizgzepoxide over ithe ITive
day veriod resulited in tolerance to the bloclogical effectiveness of the
drug.

Sachs et al, {1966} found that rats trained under 135 mg/kg chior-
dizzepoxide learned az hurdle Jumping CAR significantly faster ihan rats
trained under saline. However, most of the d4ifference btetween ths
chlordiagepoxide and saline tralned groups appeared during the first two
training sessions and diffsrences were not significant on the five sessions
following. Sachs et al., suggested that some responses to novel stimuli
{e.g., orienting and freezing) may compete with the CAR during acguisition

in the undrugged rat and then disappear as novel stimull become habituzted.
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Thay cite evidence which indicates that hippocampal theta rhythm accompanies
the emission of these reszonses to novel stimuil and that theta rhythm de-
creases as these stimull become habituated., They state that dyugs which
abolisk hippocampel theia rhythm are also reporied to disrupt performance.
They suggest that chlcrdiazepoxide may facllitate acquisition of the CAR

S5 % G
via an action on the central nervous system which sbolizhes hippocampal

theta thythn and, as a resull, the responses to novelty which accompany

Lds

wh

. Zachs et al, observed a marked relavation of muscles, occadional
ataxiz, and less tendency to freeze in rats drugged with chliordisze~
poxXide as compared So saline controls,

Hughes (1972} studied the effscts of chlordiazepoxide upon exnlora-~
tion in ratz and fouwd an inverted U relationship belween dosage sirength
ard locomollicn. He found that locomoiion did net differ siguificantly
when produced ty injections of either saline or a 5.0 mg/kg of chlordiaze-
poxide, but that 2.5 and 2.75 mg/ke injections of the drug produced sig-
nificantly more locomotion than saline or the 5.0 mg/ks dosage; 2.5 mg/kg
produced slightly more locomotion than 3.75 mg/kg., Hughes found that
2.5 and 3.75 mg/kg chiordiazepoxide had litfle influence on rats’ prefer-
ences for the nevel half of “the test apparatus, but that 5.0 mgfkg produced
a narked preference for the familiar halif.

Twahare and Haisushita (1971} Tound that rats trainsd to aveis shock
vy discriminating black arxd white stinulus doors, learned somewhet faster
under 20 mg kg chlordiazepoxide than undex seline, but ihe difference in
acguisition was not significant. They found that the disteibution range
of running times was greater Tor drugged than undrugeged vats throughout
the expeviment. The mediar rumning time for rats givsn only chlordiaze-

poxide wes longer than that for rats given only saline.



Connelly et zl, {1975) trained rats o escape shock in a modified

T-maze after injections of either 40 ug/kg chlordiazepoxids or saline.

(S

During early trairing trials they observed less correct turns and longsry
runaing times in drugged then in undrugged rats.

Considering these cumulative findingm, it would sesem that the effecis
of chlordiazepoxide upon performance may be contingent upon a number of
varizbles. Seme variables which would seem %o be probable determinants
of the drug's effects on performance are: drug dosage snd number of admini-
strations within a given period; feod intake and welghi control; nature of

the task Involived,

Disruption of Sialte~Cependent Learning

2

Connelly eb al. (1973) used emoticnally important corditicned stimuli
to disrupt dissociative learning in rats irained on a discriminagtion task.
They trained four experimental groups, two disscciatior and twe transfer
Zrours, Lo escape foolt shock in a modified T-maze.

The dissociation group was irained to turn in one directior following
an injecticn of 15 ng/kg chlordiazepoxide and in the opposite direction

2l
o
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ction of sierile water {i.2., in the nondrug siate).

They trained the itransfer group on a more complex discrimination which
required discriminaiing belween drug and nondrug staites and between nigh
and low frequency tones paired with fool shock, Thelr transfer groups
learned ic escape shock by running in one dirvection when vresented with
the high freguency teme while in the drug siale, and by running in the
opposite directicn when presented with the low fregquency tone while in the
nondrug state. Both the tone and the drug siate sigrnaled the same

direction of emcape on any given trial during training,



23

Without using foot sheck, Connelly et al. tested the experimental
groups and controis for itransfer across drug states following training
During testing they reversed thse drug stalte-tone associations for the
transfer groups sc that rais which had previcusly been trained in the
trug state with the high frequency tone were tesied in the dwug state
but with the low frequency tone. The same rats which were also previously

trained in the nondrug state with the low freguency tone were tested in

the nondrug state but with the hizh freguency tome. Thus, the tone

signaled escape in one direction while the drug state signaled escape in
the opposite direction.

They Tound that rats in the dissociation gwoup made corrsct turns
in response to the drug state induced during zesting. For those rats
learning in the drug state was dissociated from learning in the nondrug
state. They found that rats in the transfer groups nade correct turns

in response to the tone given during testing even though the drug state

o

ignaled escape in the direction opposite to that signaled by the tone.

Iz their experinent, tones ellciting fear of Toot shock were albis 1o oo~

Connelly et al. (1975) usad an emotionally important conditioned
stimulus (BICS) to disrupt dissociative learning in a siate-Gependent
learning Cesign. They trained rats in a modified T-magze To es5caps shock
by meking a correct turn following an injection of either 40 mg/kg chleor-
diazepoxids or sierile water. This experiment differed from the Cormelly
et al, (1973) experiment in that rats in this experimeni were trained to

turn in only one direction, either left or right, and in only one drug

state, elther drug cr nondrug. During trazining, Connelly et al. gave a
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tone paired with foot shock to Two transier groups; one trained in the
drug statse, the other in the nondrug sizate.

Following training they tested the two transfer groups and the
state~dependent experimental groups without shogk in both drug and non-
drug states. They presented the tome to both transfer groups throughout
testing.

Connelly et al, found that their state~dependent experimental groups
gave responses learned during training when the test drug siate was the
same as the training drug state, and random responses when the test drug
state was opposite the training drug state. EHowever, they found that the
presentation of the tone to the transfer groups resulted in predominately
training state responses regzrdless of which drug state the rais ware
tested in. The tone hecane an emotional memory prompter (ENP) nediating
iransfer between drug states and exercising more response control during
testing than either the nondrug or drug state.

According to Connelly et al. {1975),

Fear was asscciated with only az vexy general stimulus

{the entire apparatvs) for the SDL groups, and apparently
this stimulus was not usable as a memory prompter when Ss
were in the opposite drug state during testing. However,
Transfer groups associated fear with a specific stimulus
(the tore) which could be used to retrieve D-state infor-
mation wher in the KD test state (or vice versa). Though
fear did not dissociate in the Transfer groups, it is
perhaps more meaningful to say that ithe tone {representing

this fear) could be used to disrupt drug-state dissociation

(p. 182).



In these two experiments (i.s., Connelly ei al., 1973; Cennelly
et al,, 1975) the shock delivering apraratus, and especially the vieual
stimuil 1t provided, may have beern indiscrinminably camcuilaged in the
rat's percepticn of a complex environment, The rat could not “see®
shook while he was in the apparatus and the grid floor in the safe geal
toxes was identical to the electrified flocr of the start bex and choice
section of the maze, Thus, it may have been very difficult for a rat
not given tone to associztie shock with any particular feature of the
apparatus during a short iraining period and while under a great deal of
stress. The tone, on the other hand, was a unique readily discriminzble
stimulus presented in the absence of other auditory stimuli (except fox
noise made by the rat) through a single sensory modaliiy. Unlike the
apparatus, the ione vas present only shortly before and during the onset
of shock, Like shock, the tone could not be seen by the rat and there-
Tore it may have been more readily associated with shock than visusl
stimuli could be,

Since the tone was turned on as the rat was being placed on the elec-
trified grid floor, and was turned off as soon as the zal reached safety,
the emission of the conditicned escape respcuse and the presentation of
Lone were neayly simuilanecus in the iransfer groups. Thersfore, condi-
tioned escape respondinrg was probably more clesely assocliated with the tone
in the itransfer groups Than it was with any single discriminitive stimulus
in the state-dependent experimental groups (Conmelly et al., 1975) and
the dissociathon groups (Comnelly et ai., 1973). Thus, not only could
the ione transfer fear across drug siates but alsc the conditioned escape

response instrumental in removing the rat from the feared situation.
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-Duriﬂg testing in the Ccnnelly et al. experiment {1975) the apperatus
aiong may have been an adeguabe stimulus for eliciting fear of shock ac-
gquired in the cpposite drug state, tut it was not adeguate to elicit the
conditioned escape wesponse. It is possible that fear elicited by the
apparatus may have been antagenistic to atiending and recall in the no
tone groups during testing. Thus, the recall of conditiored gscape res-
penses already obscured by a drug state barrier may have been made more
difficult by the presence of fear evcked by the apparatus.

It would seem that the fear of foot shock during training was as
intense in the disscciation groups (Comnelly et al., 1973) and state-
dependent experimental groups (Conrelly et al., 1975) as in the transfer
groups in these experiments. It appears, however, that in order 1o
effectively disrupt dissociation with fear, this intense "emotional
energy” must be channeled toward a specific stimulus which is presend
during training and tesiing and closely associated with a specific don-
diticned response io an aversive stimulus,

from the research of Connelly et al. {1973) and Connelly et al. (1975)
an important question arises as to wheiher or not intense feer is the only
emoticon which will produce an BISS that will serve an an EMP capable of
disTupting state-dependency. If a tone can disxrupt state dependency
because it elicits fear of a powerful aversive stimulus and channels that
Tear into a specific conditioned response, can the same tone also disrupt
state dependency by eliciting pleasant emotions accompanying positive
reinforcement and channeiing that emctional energy into a specific con-

ditioned response?



Siatement of the Zroblen

-

in the present study the troblen wes to determine if an BIGE {fone
could disrupt siale-Gependency when paired with feeding and a specific
corditioned respense instrumenial in obitaining a focd reward for rats

trained in a T-naze.

Fredicted Trerds In State-Tepsndency and Its Disrupbion

The following are some pradicted outcomes of the present study and
my reasons for predicting them:
L. State~devendency will be disrupted by the IMP {tone) because

emotional energy will hae efficiently channeled into & specific sondi-

tioned respouse by assoclating pleassnt emotiona and the coaditioned
Tesponse wilh the BMP,

2. The nature of the lask involved will result in less disruption

1]
m

of state-dependency by the HIP than was shown by the tone transfer groups
in the Uommelly et al. {1975) experiment. I rredict this oulcome because
I subjeciively gauge the smotional eneregy to be channeled into all res-
ponding esscoiated with the P in the present study o be of less in-
tepaity than that associated with the EMP in the Conmelly et al. {1975
gxperiment. Therefore, I expect the P in the present study to be less
efficient than the NP in the Comnelly et al. (1975) experinent.

3. Leéss state-dependency will be Jdemensirated By the stale-dependent

wperimental groups in the present situdy than was demonsitrated by the state-

Cependent experimental groups in the Commelly et al. {1975) experiment. I
believe that intense fear elicited by the apparatus, and other general
stimull in close temporal proximity to placenent in the spparatus, is

Tertly rvesponsikle Tor the extreme degrees of drug-related cdisscelation

Tound in some escape learring ftasks. I believe that this intense
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unchanneled fear is an antagenistic resposss which competes with attending

1

and recall when the animal is inside of or neaxr to the sxverimenial
apperatus while being tested in the drug state opposite of the training
state. I, thevefors, expect the absence of Tear in the present study %o
result in more recall when animals ave in the state opposite the training
state, and, hencs, more iraining state respownding tharn was shown by the
state-Gependent experimental groups of the (ovmelly et 21. {1973)

2 Puis
experiment,

Hypotheses
1, IT zatls are trained ico make correct turningz responses in a T-naze

Tor a food reward while in either a drug or non-druz stat

m

{produced by
aither 45 mg/ky chlordiarepoxide or sterile water), and if tuo groups of
those rats {one group trained in the drug state, the other in the nondrug
state) are conditioned to respond fo zn FMP {tone paired with Ffeeding and
responses Instrumentsl in obltaining food during training and are sub-
gaquently tested with the FXF in the drug state opposite the training drug

state, then those two sroups will demonstraie significantly mors GiszTup-

tion of state-dspendency than two other groups {one itrained in the drug

-

atate, the olther in the nondruz staie) given the same itralning and testing

Zs I the degrse of disxuption of siate~dependency in groups ziven
the EMF in the present study is compared to the degrse of disrupltior in
the tons transfer groups of the éonnelly et al, {1975) experiment, then the
dogree of disruption shown by the [P groups in the present study will be

lesg than that showe by the tone transfer pgroups of the Commellwy et al.

{1975 experinment.
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CHAPTER IZ
HETHOD

subjects

the subjects were 64 male hooded rats, 80 days olé on axrrival,
purchased from Maxficlé Farms, Chio. Rats were kept in individual
cages in a lighied room during the experiment, ¥Five squads were run
in crder tc cbiain €4 subjecis able to complete the experiment. An
attenpt was made to run 16 subjects in each of the first four squads;
however, 14 rats died and the identity of two others was lost prior
to training. Replacements were immediately availabls for some of
the rats that died early in training. Whenever possible, replacements
were run in the squads of the arimals that were being replaced. Some of
“he replacemenis also died before completing the experiment. The fifth
squad consisted of replacenents for sight subjects missing from Squads
2, 3, and &, The mmber of subjects that completed the experiment in
Squads 1, 2, 3, ¥, and 5 was 16, 12, 14, 14?and 8 respectively, The
nmumber ¢f rats that died before completing the experiment in Squads 1,

2, 3, 4, and 5 was 2, 6, 6, 2, and 1 respeciively.

Lppavatius

The apparatus was a grey, weoden modified T-maze consisting of a
start box, & choice section, and two goal boxes; one to the left and one
to the right of the choice section, Fach section was 14 cn wide, 23 cm
long, and 13 om high, except for the start box which was different only

in that the wells were 28 cm high., One wooden, mamually operated guillo-

31
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tine docr mervarated the start box from the choice ssction., Two manually
operated Plexiglass guillotine doors {goal box deors) separated the choice
section from each of the geal hoxss., The goal box doors were itransperent
s¢ that lightipg in the goal boxes remained unchanged when the doors wers
closed. A three piece, removable, grey, wocden floor, 1 cm thick and

13 com wide, rested on grids and ran throughout the mage. Running tines
were recorded from a Lafayette 0,01 Second Timer connected to photocells
in the goal boxes and to a mercury switch attached to the start box 1id.
Feeding was timed with a stop watch. A grey Reliance seed cup (Ttem

No. 728/2), 3.5 cm wide, 5.5 cm long, ani 3 cm high, was aitached io the
floor in each geal box next to the end wall opposite of the goal box
door. The location and depth of the seed cups was such that a rat could
not see food in either cup until the animal had entered az goal box.

A 1 KHz, 600 @W tone was delivered by a Precision Audio Ceneralcr
{Model Wo. E-310) and Scientific Power Amplifier (Model No. 382B) through
s 13 cm radio speaker. The speaker was nct enclosed and was locaied 40 cm
divectly above the center of the floor of the maze's cholce section, 'The
onset and terminaticn of the 1 kHz tone was contrelied by a foot-operaied
telegraph key.

A grey, vooden feeding hox was used curing pre—training to simulate
feeding inside of the mage goal bexes, The feeding box was 14 om wids,

23 cm long, and 13 cm high. The box was equipped with a seed cup
(identical to those in the gzoal hoxes), a 6 ¥, 125 voli light bulb on
each side wall, and a removable, grey, wooden floor Testing on grids, The
feeding box was located on a table 2.5 meters directly bshind the msze
start box and was placed so that a rat feeding inside faced the same

direction as when being placed in the maze's start box.
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eeding Tor L& hours Toillowing arrival and every awimal in all squad

was aliowed fres access e waisy ithroughout the

Pocd deprivation

Fl

rats {not included as subjecis) were assigred tc a welght contrsl greus,

givan no tralning and were kert on fxree feeding while all othsr zais

wers plsced con focd deprivalion. The welght conircl animals were welghed

and 30% of that group's ¢aily mean welsghi~incrsnent was added

daily to S55% of the free feeding welight {welight con the last day

ot
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eeding) of each deprived subject to yield the dsprived sub-

Ject's running weight, The deprived sublect’s actual weight was then

regulaleC toward the Funning weight on sach successive day by resulating
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Ffourth schedule by which running weights
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seding welghl over a 25 day period begimning with

The conbined affect of these variocus
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Schedule
Although some ra

cement animalzx began

pawe suled all of the
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more than 12 days of traiwming.
Por Squads 2, 3, #, and 5 deprivation was as follows: 3Zach sgued

o]
k-
],da
o
i}
H

nean free feeding welight, TRunning w

according to the fourith schedule used in increase was allowed

equal units from 75 to 80% of the individual's free feeding weight

over a z5 day period bveginning on the first day of deprivaiion, Howsvar,



if an animal wes mainieined below Its running welght zlus 10 zrams for

thres conssoutive fzve and 24 pot meks a total of at ieast =iy correct

frudw

L = L
[

rasponses over that 3 day period then its daily running welghis wers

- n .- - i
lowered by 105,

Becavse of Aifficulties with welighi contwol, drug effect on welight.

hunger, ard responcing, tne amount of food incresss given onces an aninal
reached its running welzht wes subjectively detemined and freguenitly
resuited in continuing weight 2oss although the rate of welght loms

— o o - B, e S W s | .|
usually decresssd once the running welghld Was Teachst.

In order i compzare

smony souads o nean and shan-
dard deviation wasrs derived, for sach squad, for welght on the Ffirst

day of pre-training, the lowest welght reachsd by sach ral, and welght

on the laszt day of zesting. nt was then converited te a
nercent of the mean frse feadling welght of the squad from which that

mean was devived., These date asrz yreserted in Table 1.

L
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TARLE 1

MEAN WEIGHTS, STANDARD DEVIATIONS, AND MEAN WEICGHTS AS PERGENTS
OF MEAN FRES FEEDING WEIGHTS ¥0B THE FIRST DAY CF PRE-TRAINING,

THE LOWEST WEIGHT REACHED, AN THE IAST DAY OF TESTING

First Day of lowest Welght Tast Day
Pre-Training Reached. of Testing
- . /e ey x/i% _ x/Tf
Ham) qlg) wi.o(%) x(am) glem) wt.()  xem) g(gm) wi (%)
Sgquad
Ho.

T 281,39 22.56 86 215.52 23,86 77 220.79  21.3 78

2 242.81 17.98 81 220.51 17.48 7 229 .42 1,64 77

3 286,38 21.25 81 249,29 17.3% 71 25313 19.31 72

L 255,96 1797 81 213.86 22.02 68 215,32 20.53 68

5 220,29 11,58 81 1g7.26  16.81 69  200.85 18,18 71
All Bguads

Com-
bined 251,17 27 .37 82 219.29 28,71 72 223.90 28,53 73

arf wi, free feeding weight.



fre~trainine. 411 subjects were individually given 5 minubes of
fres exploration in the naze on sach of the 2 days sreceding the Tirst

day of training, Iuring these exploration periods the start box door snd
both goal ©oxX deors wers open and noe Tood was placed anywhere in the naze
Un the sane 2 days, following the exploration period, sach rat was
zlaced in the Tseding box and retainsd thers until it had eaten four
food peilets (loyes, formula A, size 45 mg) from the seed cup, or until
. pessed, depending upon which occurred first. Foliowing
eedinzg box the rats were returred to the home cages
until the following day. Four rats {mno. 3%, 35, 38, and 354) failed tc
eat in the Teeding box on both days of pre~itraining. Those four rats
were given no food in the home cages following the secona day of pre~

. - DR ) Fad

traininz. On the moraing efier the second day of pre-~iralning the Iour

vally placed in the feeding bhox and retained there until sach

hat saten four food nellasis, The lengest tire xequired for any of the

four to ezt in the feeding box was 13 mimates, A1l oiher subjects had
eaten in the Teeding box by the snd of the second day of pre-~training.
The purpese of this pre-treining was to facilitate acguisition duxing

- o b

Treiping states, ALl groups were Ttrained while in elther +he drug (U

S

or the nomdrug (30) state., One 8D swperimental group, one ZIL coatrol

sroup, one GDL transfer experimental group, and one HDL tone control
Zroup were trained while in the D state. Conversely, one SBL experimental

o

group, one 3DL control group, one 2DL trersfer sxperimental group, and
one SDL tone control group were trained while in the KD siats. For each
geoup trained while irn the D state, cne other group, identicel in all cother

'} -

respecis, was irained while in the #D siate.
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Training. 411 of the elght groups were trained 3o respord For a oot
rovmrd in the Penare. 2ach rat was trained o meke a corrvect turn, which
s in the direction opposite %o ite positlon prefereunce, and o un o
a correst goal hox lecated in the same direction; both goal hox doors
were open on every tralning trial, FHach rail was trained to turn in only

one cirsction, either left or right, and in only one It stats, either ths

D or the ¥D state. TSach of 58 of the rats wers given five naszed Tra

Hl
K
s

trials per cay untll reaching the training criterion of 18/20 responses

£

correst over 4 conssecubive days. Because the iralining coriterior was

not determined untlil after twvaining of the Tirst squad had begun thres
rats {no. 21, 24, =nd 31) were given one extra day of training after
reaching the training criterior and three other rats {no. 27, 35, and 26}

were given two exlbra days of training.

Gyactly Ffour food pellets were placed in the seed cup of the corvect
goal vox weforz sach ftraining irial while the seed cup eof the Inccrrect
goal pox was kKept emply. On sach training trial the xati was pleced in
the stavt box with the start box door znd both goal box Acors open and

allowed 30 seconds 1o anter ths corrsct goal box. After ithe xat moved

nto the cheice ssction the start box door was gently closed behind

snimal, If the mat entered the incorrect goal bowx, that scal box door

remzined open, Oace thz rat entered the correct goal Hox, the goel box
door was gently closed. On training trials 1, 2, azd 5 the rat wss

L

mushed into the correct moal box if the animal was anywhere in the

maze except in the correct gozl box 30 ssconds afier beling placed in the
start box. On trairving trisls 3 snd 4, the rat was pushed into the
correct goal hox after 30 meconds if the aniwal was in the luncorrect

goal hox or the choice ssction. However, 1T ths rat remsined in the



start box Tor 30 ssconds cor itraining trizls 3 and L the animel ﬁés
gertly pushed irto the cholce section, the start bex door was closed, and
an additional 20 seconds was allowed for rumming into the correct goal
box. After those 20 sscords had passed the ral was puoshed into the corrsct
goal box if the animal had not entered. When a rat did rot enter either
goal box within 30 seconds, & “"Ho cholee" with a 3Cssecond running time
was recorded. Whern a rat entered the incorrect goal hox and remalned
there until 30 seconds had elapsed, an incorresct response with a 30
second rumning tine was recorded. TUhen a rat entered the incorrect goal
box and then entered the correct geoal box before 30 seconds had elapsed,
an incorrect response was recorded with a rumning time equal tc the nunber
of seconds required for reaching the correct goal boX.

Once the rat had entered the correct geal box (1l.e., the aninals
rear quartsrs passed the geal box door opening) 10 ssconds was allowed
for the animal to place ils nose bensath and inside of the rim of the
seed ecup., If the rat 414 not place 1ts nose in the cup wiithin 10 seconds,
the rat's body was held so that the rat's unose touched the food pellets in
the cup for 3 seconds and then the animal was genily relsased. The rat
was allowed o remain in the correct goal box for net longer than 15
seconds after iis rose was seen bepeath and inside of the rim of the seed
cup regsxdiese of the rumber of food pellets eaten, The rat was removed
from the correct zoal bowx in less than the agllotted time if the animal had
been in the corvect gozl box for at least 10 secends and had eaten all
four ¢f the food pellets. After esch itrial the rat was removed from the
correct goal box, placed in the carrying cage for 10 seconds, and then
given another trial until five trials were completed, Occasionally a rat

vas found in the carrying cage betueen trials chewing on Tood pelleis
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RESULTS

Response measures. The response neasures taken for each subject

for each dey of training and testing were:
1. 'The number of ¢orrect responses.

2. The proporiticn of correct responses {the resulting frasticn,
expressed as a percent, when the number 6f correct responses per day is
the rumerator znd the total mumber of irials psr day minus the pumbex
of "o choice” trials per day is %he denominator).

3. The number cf first trial corrsct responses {the mumber of
responses made on the Tirst trizl of each day uhich are correct).

4, The medizn latency {the median running time of each day's
trials; where the median latencies of a group are referred Lo as deing
lonzer or sherier than that of another group the reference is to the
deily total of the median latencies of each group).

friteria oy a state-dependent effect., DBecause state-dependency

occurs in varying degrees and is not an “all or none" phenomernon mroups’
performences were compared to the Following criteris in crder to determine
the preserce or absence of a siate-dependent effect:

1., 4 group demonstrates a state-dependent effect is iis performance
is not significantly above the random (50%) level of responding on
Testing Daye 1, 3, and 5, and is significaatly above the random level on
Testing Days 2 and 4.

2. A group demonsirates a state-dependent effect if its performance

is significantly below the control group's performance on Testing Days

iy
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cause sampling errexr was found between groups having identical

treaiments during training, and since there was no Gifference in the
training of each experimental group =nd its contzrol Zroup, data from
each experimental group wers combined with data from the corresponding
contrel zroup {e.g., transfer-D gxperimental data were combined with
tone-IZ control data) so thai the eight groups could be treated as four
(treined I-no tone, XD-no tone, I-tone, and ID-tone; =16 rads per group)
for the purpose of analysis. The ANOVA (Winer, 1971) was applied to
these combined data for txaid only in order to guage the degree of
sampling error which contribuied to sigpificant diffsrences shoun.

Sub-ANOVAs (Winer, 1971} were used to maks the following compvarisons
0N each response neasure o boih training and fTesting: SDL experimentals
vs. trancfer experimentals, 3DL controls vs. tone controls, SDL experi-

mentals vs., 3DIL controls, trapsfer experimentsls ve. tone controls.

The Mann-Wnitney U test (U test) converted to a z score formula
anf corrected for tied ranks (Siegel, 1956) was used 4o make the Follow-
ing compsrisons on each response measure for each day of fraining and
testing: BSDL-D experirentals vs. itransfer-l experimenitals, B0I~1D ex-
perimentals ve. transfer-IiD experinmentals, SUL-D controlis ves. tone-D
controls, SRL-KD conitrols vs, tone-ND couirols, SILI-D experimentals vs.
8D1~0 countrols, SDI~ND experinentals vs, SDL-HD controels, transfer-I
experimentals vs. icne~ld controls, transfer-XD experimentals vs. tone-kD
conirols {see Appendix B, Tables 53~-80 for z scores and levels of signi-
freance Tor U teste). A1l U tests applied to training data were two-
tailed., U tests applied te testing data for experimental vs. control and
experimental ve. experimental comperizons were one~tailed; control vs.

cortrol comparisons were two-tailed. The U fest was used for these con~
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varisons because 1t is sviladle for small independeni samples, 1s mole

gensitive then ithe sign test (Var Delen, 1962, p. 338), and does not

<|

reguire matched pairs:

The performance of each of the eight groups was compared to the 508
{random) level of responding on each day of testing. This comparison
was made on three of the responses measures excluding median latencies.
In order to make this comparison ¥ scores (ome-tailed, Bruming & Xingz,
1968) wera derived for the differences betwesn: each group's daily fotal
nurmber of correct responses and 12 (2 group's mean number of correct
responses for 26 irials when 504 are correct) on the mumber sorrvect
msasure; each group’'s daily total nmumber of first irial correct responses
and 4 {a group's mean number of correct zesponses for & itrials when 50%
are correct) on the rumber of first trial corrsct measure. On the pro-
portion correct measure z scores {one-talled) were derived For differences
beiween each group's dally proportion of correct responses and 50% by

using a formula for the comparison of tuo proportions (Dowmie, & Starry,

&
~J
01
w©
i
¢4
a
(v
Jiaend
('\

1-6% for z scores and leveis of significance for
comparisons to the random level of responding).

The t-test (Bruming & XKintz, 1948) was used to compare all D to ND
trained rats for differences in welight decremenis ocourring between the
first and second days of training. The U test (two~tailed; Siegel, 1955)
was used tc make the sane comperison for each squad taken separately. The
U test was also used to compare the twe D trained experimental groups
combined to the two NI tralred ewperimental groups combined for differ-
ences in weight decrements ocourring betwsen the first and second days

of testing.



Training

&

The ANOYA of the rmusber of triais reguired to reach the training

3

sriterion shows that there were no significant differences caused by

w0

the D ztates, the tore conditions, or interactior (rsage = 20 - 60 triais).

Humber of correct responses. The

overall AFOVA of the number

of

correct responsss shows a significant tone condition-D stale intersction

(for the 5 days combined), ¥ (3, 56) =

tone condition-D state~days {across days o

F {12, 22b) = 2,75, .00,
2011 experinentels verformed sisn
T T

than SLI~L conitrols con the first cay ol

-

3,83, pe.025, and & significant

b

raining) interaction,

ificantly more correct resp

training, z (8, 8) = 3.01,

ONSes

<. 005,

and S80I~ controls performed significantiy more corrsci responses than

SDI-FD experimentalis on the next to the
2.61, pe.01 {see Figure 1, Appendix A).

were no differences in treatments belwe

last day of trainirg, z (8

8y =

*

Since, aduring training, there

en SDL~D experimentals and SUl-

centrols or beiween SLI-~HD experimentals and SDI~MD controls these

ences showm by U tests are a vesulit of
The ANOVA between the four sgrouns

and control groups zccording to trestne

sanpling error.
formed by comnbining experinme:

nt during training {combine

o

Giftier—

5
ey
AuC-\-.;.

-

d grouw

Lir)

AIG?A\ shows no significant interaction effects on the number sorrecs
L)

meastye. Therefore mich or all of the tone condiilon-ii staie inter-

sction and the tone condiition-U state-days interaction shown in the

verall ANCYA is due to sampling error

significant differences, excert the days

The same is true of each of

effect, showm in the fourw

tha

The overall ANCVA, the combined groups AMOVA, and each of the four

sub-ANOVAs (3TL experimentals vs. SDL controls; transfer expevimentals



v, tone contrels; SULL experimenials ve, itrecsfer experizentelz; 501 con-
3 o F

3 : s & n " - e = Ty

trosl ve. tone contrels) show o significant lays effect sbdch ls 2 rosult

£y . s - Lo < - 5 = it * !
of lezrning, T (4, 228) = 206,83, pa Q0L for the overall ANCVA; & (&, 240)

120,653, and 198,19 respectively for the sub-ALOVAs, p< (03 for esch sul~AHT

Froportion of corvect vesmponses. The overall ANOVA of the proportion

of correct responses shows a elgnificant tone condition-U state inter-
zotion, F {9, 54) = 2.4%, »<.025, and a significant tons condition-l
state-doys intsraction, T {12, 224) = 2,64, p<,005.

GnT- eyperimentals performed z significantly hisher properition of

£y

correct respenses than BLL-0 controls on the first day of fraining,

n (8, 8) = 2.56, 1<.023, and SDI~ID contzols performed s significantly

a

2 =

higher mroporiion of correct responses than GDL-ID experimentalis con the
next to the last day of twaining =z (8, B) = 2.61, »<.UL {sec Figure 2,
Apperdizx &), Thug sampling erwor, beiween the same groups and on *he
same days a5 on the runber corvect measure, resulied in significant
differences on the proporiion correact measure. Sincs the combpired

groapes ANOVA shows ne significant interaction, the interazciion shown in

p.

filcant differencas, excent the days cffect,

o
o
i

Q
i

&
£
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shown in the fouw sub-AlCVAs, are largely, or tolally due to sempling erxox,
The overail AECYLA, the combined groups ANCVA, and each of the foux

sub-ANCVAs (301 experimentals vs, SDL contrels; trauvsfer experimentels vs,

tone controls; SDL expevimentzls ve. trandfer experimentals; SUI contrels

vs. tone controls) show o significant days effect which is & resuli of

lesxring, ¥ (&, 228) = 166.76, p<.001 for the overall AKGVA; 7 (4, 24¢C

LR

= 152,90, p«,001 for the combined groups ANOVA: P (&, 112) = 30.26, 356.28,

72.88, and 95.01 respectively for the sub-AHCVAs, p<.001 for esch sub-ANCYA
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significant differences, except the days effect, shoun in the four sube
ABOVAs, are greatly affected by sampling error.

The overalil ANOVA shows that KD irained rats had significantly lower
medisn latenciss than D trained rats over the 5 Gays analyzed, F {3, 56)
= 3,75, pi.025. ‘The combined groups ANOVA also shows that this effect is
significant, F (1, 60) = 7.31, p4,0l. Thess differsnces are largely due
to the depressing effect of Librium.

The overall ANCVA, the combined groups ANOVA, and each of the four
sub-AlOVAs (SDL experimentals vs. SDL controls; transfer experimentals va.
tone controls; SDL experimenials vs, trarsfer experimentals; SDL conirols
ve. tone contrels) show a significant days effect which is a resuli of
learming, P (&, 224) = 261.76, p¢.00L for ths overall ANGVA; F (4, 2k0)

= 236,66, pe.001 for the combined groups ANOVA; F (&, 112} = 63.42, 51.00,
95,285, ané 181,20 respectively for the sub-ANOVAs, p4, 001 for each h sube-

ANCVA,

Testing

The rumber of correct responses. The overail ANCVA of the number of

correct respernses shows thal variations in D treaiment combinations re-
sulted in significant differences in performance over the 5 days of
testing F (3, 56), = 9.29, pa.0Cl, and that there was a significant
D-treatnent combination-days inbteraction, F (12, 224) = 9.37, pi.00L.
The sub-AHOVA betwsan SDL experimentals and SLL controls shows a
significant experimentals vs. controls-days interaction, T (&, 112) =
5.24%, pé.00Ll, and a significant experimentals ve. controls-Ui freaiment
combination-days interaction, T (4, 112) = 9.83, p4.001 (see Figures

1 & 5, Apperdix A).
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SDI~ND experimernteals perfcrmed significantly fewer correct responses
than SDI~ND controls on Day 1, z (8, 8) = 3.28, pe.001, Day 3, = (&, 8)
= 2,58, p¢.005, and Day 5, =z (8, 8) = 2,72, p¢.0035, and nore correct
responses than controls on Days 2 and 4. BIRI-D experimentals performsd
significantly fewer correct responses than SDI-~I conitrols on Day 1,
% (8, 8}
% (8, 8)

2.92, p{.005, Day 3, » (8, 8) = 2.48, p¢.025, and Day 5,

il

2.2, p(.025, not significantly Tewer correct responses than
controls on Day 2, and more correct responses than controls on Tay 4.
Neither SHL-NTZ nor SDL-D experimentals performed significantly above the
randem level on Days 1, 3, or 5. Both SUL-ND and 3DL-U experimentals
performed significantly above the random level on Day 2, z = 3.06, PL0R5;

e}

z = 2.2%, p<,025 respectively, and Day 4, =

#

3.88, p£.00Ll; = = 3.05,
pL.005 wespectiveiy (see Figure 5, Appendix A).

These resulte indicate that both SDL-ND and SDI~-D experimentals
were state-dependent on this measure; however, a compariscn of the number
of correct responses to the proportion of correct responses (compare
Pigures 5 & 6, Appendix A) indicated that Tibrium may have had a sirong
denressing effect on responding in the SUL-RD experinental group on Days
i, 3, and 5. This effect may be more clearly seen by comparing the
mmber of correct responses to ihe number of turns (The mumber of turns
equal the mumber of correct plus incorrecht respornses mipus the number of
“#o choice™ trials; compare Figures 5 & &, Appendix A).

The sub-AHOVA between transfer experimentals anc tone conitrolis showus

a significant experimentals vs. controls-D itreatment combinaticn-days
interaction, ¥ (&, 112) = 8.23, pz.001.

Transfer-ND experimentials performed significantly fewer correct

responses than tone-ND controls on Day 1, = (8, 8) = 3.19, pL.00L, not
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significantly Ffewer corrsct responses than contrels on Days 3 and 5, and
more correct responses than comtrols on Days 2 and i (see Pigure 5, Appendix
A), Transfer ND experimentals were sigznificently above the wendom level of
regponding on fay 3, 2= 1.84, pi.05, but not on Uays 1 and 5. Therefore
it can be stated that there was transfer across D-states in the transfer-
ND experimental group on Day 3 provided that SDL-RD experimentais were
state~tependent on this response measurs

Transfer-D experinentals performed skgnificantly fewer correct
responses than tone-D contrels on Day 1, 2 {8, 8) = 2,18, 94,025, exsctly
the same number of correct responsss as cortrols on Day 3, not signifi-
cantly Tewer correct remponses than conircls on ey 5, and nmoxe correct
responses than controls on Days 2 and 4 (see Figure 5, Appendix 4).
TransTer-I experimentals Aid not, however, perform significantly sbove the
randon level on Deys 1, 3. or 5 and did perform significantly above the
random level on Day 2, z = 3.06, p£.005, and Day b, z = 3,06, 04,005,

"

Therefors iransfer-D experimentals were siale~dependent on this response
measurs throughout testing, even though the group did not perform signi-
Ticantly fewer correct respenses than conirols on Days 3 and 3,

'The propoztion of correct responses, The overall AMOVA of the pro~

portion of correct responses shows @ significant D treatment combingticus
effect over the 5 days of testing, F (3, 56) = 5.49, p4.005, and a
significant D-treatnent combination-days interaction, F (12, 224) =
b.s2, pe,001,

The sub-ANOVA betwesn DL experimentals and $SDL controls shows
a.zlgnificant experimentals vs. controls~D treatment combinsilion-daye

interaction, F (&, 112) = 5.60, p4.00L (see Figures 2 & 6, Appendixz A},



SDL-ID experimentals performed & higher proportlon of corrsct responses
then SDT-ID contrels on Days 1, 2, and 4, s significantly lower propcriion
than controls on Bay 3, z {8, 8) = 1,86, pd,05, and a not significantly
lower preportion than contrels on Day 5. However, BUL-ND experimenials
performed significantly =zbove the random level on Day 1, = = 45, pe.025
and Day 5, z = 1.78, p¢.05. Therefore BDI~ND experimentalz were ot
state-dependent on this response mMeaBure.

SDI~D expervimentals perfoxmed a sigpificantly lower properticn of
correct responses than SDL-D controis on Day 1, = {§, 8) = 2.60, p4.005,

and Day 3, z (8, B) .19, p¢.00F, a not significantly lower proportion

53]

B

thar controls on Day arnd 5, and a higher proporiion than controls on

Day 4 (see Pigure 6, Appends

S

L), EDI~D experimentals performed sigei-
ficantly atove the randem level on Day 2, z = 2.45, p£.01, and Day i,
z = 3.85, ££.001, but nct on Daye 1, 3, or 5. Therefore SDL-U experimental
were state~dependent on this response measurs,

The sub-ANCVA betuwsen tranzfer expsrimenials and tone controls shows
a significant experimentals vs. controls-D ireatment combinailon-days
intevaction, P (&, 112) = 4.99, »4.005.

Transfer D experimentals performed a significantly lower proportion
of correct responses than tone-NU controls on Day 1, 2 (3, 8) = 2.2%,
pl.025, 2 not significantly lower proportion than centrols on Day 5, and
a higher proportion than controls on Days 2, 3, and & {see Figure &,
Apperdix A). Transfer-lD experimentals performed above the rendom level
on Day 2, z = 3.72, p£.00L, Day 3, z = 3.40, pi.001, Day 4, =z = &4.12,
4,001, and Day 5, z = 1.79, p2.05, btut not on Day 1. Since, on Day 3,
transfer-iid sxperimentals performed a significantly higher proportion of

corrsct responses than SDI~¥D experimentals, z (8, &) = 1.87, pL.05, the



tone mey have improved performance on that day. However, statle depandency
was not disrupited by the tone on this response measure since EDT-HD ex-

perimentals wars not state-dependent on this measure.

-+

Transfer-i experimentzls performed a significantly lowex proportion of

correct responses than tone-T controls on Day 1, z (8, R} = 2.71, pL.005,

a not significantly louwsr propertion than com: +tvols on Days 3 and 3, and &

e

5

higher proporiion than coptrols on Days 2 and 4 (see Flgure &, Avpendix Al
Transfer-D experimentals pexriormed significantly above the random level on
Day 2, = = 3.23, pL.00L, and Day L, 5 = 3.23, pe.001, but nct on Jays 1,
3, or 5. Therefors trangTer-D experinentals wexe state-cdependent on this
regyonse measurs

The rumber of first trial corract Tesponses. Tne overall AVQA of

,__I

the mmber First trial correct rssponses shows & significant D-treatment
combinations effect over the 5 days of testing, ¥ {3, 56) = 8.08, pl.001,
znd a significant D-treatment conbination-tays interaction, ¥ {1z, 22k}
= 2.50, pL.003.

The sub-AKCYA between SLL experimentals and SJk controls shows &
gignificant experimentals vs. controis-D- treatnent combination-days
interaction, ¥ (&, 112) = 5.31, pd.001 {see Figures 3 & 7. Appendix 4).

$DL-1D experimentals performed sigrificantly fewer first trial
correct responses than SDL-ND controls on Day 1, 3 (8, 8) = 2.24, Day 3,

z (8, 8) = 1.86, vi.05, and Day 5, = (8, 8% = 1.86, pil.05 (see Figure 7,
Appendix A} and mors first tyial correct than controls on Tnys 2 and .
SD1~1D experimentals psriformed significantly sbove the randem level on
Day 2, z = 2.48, p/.0i, and Day 4, z = 2.h8, p/.01, but not on Days
3, ar 5. These results indicale that SUI-UD experimentals were state-

deperdent, however, this group was not state-dependsnt on ithe proportion
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correct neasure and nay have nei the oriteria for state-dependency on this
neasure only because of the depressing effect of ILibrium.

3DI-0 sxperimentals performed significantly fewer first trial corxrsch
responses than controls on Day 3, z (8, 8) = 3.0, pL.005, ard Day 5, z (8, &)
= 2,0, o7.025, not significantly fewer first trial correct than controls on
Day 1, more fivst irial corrvect than contrels on Day 2, and the same num-
ver of firsht irial correct as controis on Day 4 {see Plgurs 7, Appendix
A}, SDL-D sxpervimentals performed significantly above the random level on
ay 2, z = 1.77, pe.05, and Day 4, z = 1.77, p£.05, btut not on Days 1, 3,
or 5., Therefcre SDI-~D exverimentals were state-dependent on this response
measure sver though the experimsntals 4id not perform significantly below
controls on Day L.

The Sub-AH0YVA between transfer experimentals and tone controls shows

no significant intersction. However, some significant differences shown

Trangfer-idl sxperimentals performed significactly fewsr first trial
correct responses than tons-¥D controls on Day 1, z {8, 8) = 2.24, pd.025,
and Oay 3, z (3, 8) = 1.36, pL.05, not significantly fewer fimst trial
correct than controls on Days 2 and 5, and the sane number &L ITirst trisl
correct ee controls on Day 4 {sse flmure 7, Appendix A)., Transfer-ND
experinentals perTorned significantly above randem level cn Bay 2, z =
1.77, p<.05, and Day 4, z = 1.77, p{.05, tut rot on Tays 1, 3, or 5.
Therefore transfer-iD experinentals met a criterion for a state-dependent
gffect on this response meazsure ever thougn experimentals 4id nod perform
significantly fewer first trial correct responses than controls on Day 5.

o

Transfer-D experimentals performed not significantly fewer firsi trisl

correct responses than tone-iD contrels on Iays 1, 2, and 5, the sane num~



ber of Tirst trial correci as contwols on lay 3, znd mere first txial
5 i - ES 2 ! I e B 5 1= L
correct than controls oun lay # fsee Flaure 7, Appendix A), Howevelr,

trangfer-i} experimentals rerformed significantly above the random level

y

on Tay & only, &= 1.06, »¢.0l. Therafor trensfer-T exserinentals 4in
o u 1 : S i

3

i

=

rot ghow 2 state~dependent effect on this response neafures; nor A1g tn

[

(i

group show transfer attributabie to the Tone.

- &

tedian Tatencies. The overall ANCGVA of median latencies shows 2

significant I-treatment combinations effect over the 5 days of tesiing,
B {3, 55) = 31.54, o(.001, and a sigpificant Detreztinent conbinaticn-cays

ipterstion, £ (12, 224 = 8,53, pY.OO0L.

The vetueen Gll-exverinentals and SLL controls shous a

] s - - i F s Ay
significant experimentals viz. controle-days interaction, w (&, 1127 =
5.23, pL.00L, and 2 significant experimentals vs. zontrola-i treatment

combination-days intevaction, T (4, 112) = 3.77, »4.C1 {see Pigures 4 &
9, Appendix &),

ignificantly longer nmetcion latencies thar

n
r.l.

ERL-NG experimentals had

! - T e M 3 "
ST contrsls on Day 1, = (8, 8) = 3,51, p&.00%, Tay 3, = (B, &) = 2.52,

N , ~hy F . -3 >
pL0L, and Dy 5, = (&, 8) = 2.92, pL.005, and shorter median lztencies

than controls on Teys 2 and 4 {see Figure ¢, Appendix A)., Therefore
SDI~D experimentals met ths criterion for a statl e~dependent effect on
thiz response measure; however, the stale-dependen t effect shown may be

sartially, or totally. due fe the dspressing sffect of Librivm.

1y longer median latenciesm than

SNT-D controls on Tay 5, = (&, 8) = 1,79, p£.05, not significantiy longer
median latenciss than controls on Days 1 and i, shorter median latencies
than contrels on Day 2, and the same lsngth of median latencies.as con-

trols on Day 3 (see Figure 9, Apperdix A}, Therefore SDL-I} experimentals



were not state-dependent on This TeSponss weasure; the significant eupevi-
mentals vs, conircls-daye interactlon shown in the sub-AROYA 1z mostly 2

Sy -

vesult of welatively largs differences belween GoY

eyperinentals and

Tha sub~AlOVA betueen trancfsr experimentals and tome controls shows

a significant syperimentals vs. controle~l trestuent conbination-Iays

Transfer-: Picantly lornger medien latencies

than bLone-HD

{ N = b 5 9 an
1, z {8, 8)= 1.26, pLOCL, Day 2, z 5 8,

= 3.05, p4.003, and Doy 5.L 2 (B, B) = 3,24, nd. 001, snd shortsr median

= 7l i) L] 2 r Trrd ” =17, -
latencies tharn ceonircls on La¥s 2 anc 4 (ses Figure 9, Appendix &), There-

S
* L

fops transefer-¥D sxverimentals met the criterien for a state-dependent

T 25y

nis response measuve. Transler-id experimentals had =signi-

ficantiy shorier nedian latencies than SDI~HD experimentals on Day B
(B, 8) = 2.08, p{.025. Therefors There may have heen some dezree OF
tpansTer in the lrascfer-iD experimental grourn on Doy i orovided that
thers was sons Gepree of siate-lependency in the el experinental
group, vether thex only the depressing effect of Tibrium.

301~ expevimentals had not significaently longer latencles than
sontrels on Day 1 and shorter latencies than controls on Lays 2, 3, &
and 5, Thevefore HDIL~D sxpevimentals 344 not demonetraite a state~
dependent effect on this response meastle; NCX did the grouDd sbo" transier

stiributable to the tone since SRI-D experimentais did not demonstrate

E‘)

a
state~dependent effect on this neasure either.

State-dependent effects comparsed to those found ir a foot-shock

exnpexirent. The degree of state-dependency found in the @l
e compared to that fourd in the (onnelly =2t al. 19?5} experiment on the



O
6

mumber correct measure only. The rumber of correct responses made on
Testing Days 1, 3, aud 5 wns totaled for each SDL experimental group in
each of the two sxperiments. The total score of gach of the four groups

-

wss then converted Lo z percent of the number of correct responses possibie
fov the thres days combined. These percenis were smallsr Tor both D and
n trained rats in the present experiment {(36.8% and L5, 057 respectively)

then for the corrvesmvonding groups in the Cemnelly et al. (1975) experiment
(56.67% and 57.50% respectively). then the percent correct wes derived
by dividing each experimental group's muber of corract responses by the
aumber of corract resvonses performed by its control group the divection
of the differences was the same; the percents were gmaller for both Il

and D trained rats in the present experiment (45.90% and 54,304 respec-
tively) then for the corresponding groups in the Comnelly et als (1975)
experiment (56.67% and 58475 regpectively). Therefore, in contradiction
to one hypothesis, the statesdepencend offect shown in the present experi-
ment vms not less thap thot shown in the Connelly et al. {1975} experi-
ment. However, the reader is reminded that the state-dependent effeci,
shown in *he SDI~FD experimental group of the presen’ study, mey be
partially, or totally, a result of the depressing effect of Librium On

responding.

Drug effect on weight., The t-test shows thet Iibrium injectlions
resulted in no significant differences in weight decrement between the
day of the first irjection (i.e., the Tirst day of training) and the day
following, However, U tests show that welgh®t decrements betwesn the tue

days were significantly greater Tor I trained rats than for D treined

o,

rats in Squed 3, U (7, 7) = 3.50, p¢,005, and Squad &, U (7, 7) = 3.00,

p{.005. The U test shows that the twe D trained sxperimental groups
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The 1]
hypothesis predicted that
atrate disruption of

second hypothesis predicted that the txansier experinental groups would
demonsirate less disrupticn than the sfer sxperimental grouve of tne
Connelly et al. {1973) exv ent, Ths Tirst hyvothesis is not supported

sulis suppert only core of

siate-Cepe

TV

17 & TS
{l’.{.nf.;l.’_bhf

SI0H

DIRCUS

the three hpyotheses.

the trensfer ewpsrimental groups woul

ndency attributable to the tore.

e Tirst

& Semon—

The

for the sape reason that the sscornd hypothesis is confirmed; that is,
no trensFor aoross D-states is demsnsitraved in this sxperiment vhich
could e attributed the tone. The third hypothesisz predicited thai
the derree of atate-dependency demonstrated by the SLL expgrimental
sroups would be less than that demonsiratsad by the ST experimental

groups of ihe

k_.

iz not supportsed by
Sroups .

Lhsence of o

transiery eriac

al. {1975 experiment. The third hypotih

for either 5L1-ND or S0I~L expg

t. Vhen the

power Lo Gisrupt state-le

intenglty of the cmoﬁ on
resuli in g trans?

generate enotion of suffl

]
A
L

even when that emotion

tensity of emction paired wi

penderncy may be in direct pwoporilon o

paired with., The tone may have fai

IS

cient intersiiy to overcone the state

3 chameled into behavicr by the tone.

2

th the tone might have been low

2

'
.,..
w

winental

“one acts as an BAP iis

The
led to

roy effeot because the feeding of deprived yats does not

harrisys

The in-
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of oo received in the home csges caused rals to peresive feeding in the

naze as a relatively unimportant eveni.

The tone may not have caused & transier effect hespuse of a weak
association with Teeding resuliing from long irregular CH-UCS intervalis.
marly in training, while attending to novsl stinuli may heve deon naximal,

Fn

the interval betwesn tihe on set of tone ard feeding often excesded 20

socondzs. In an esczpe learning task, such as that used in the Conmelly
et al, {1975) experiment, the tone and foot shnek can be paired in close
temporal contiguity consistenily throughout training

ne tone may be semevhat aversive to rals peior to any training. If

thie is true then vais may rere readily assoclate the tone with a powexTul

aversive UGS, such as foot-shiock, than w

il
2
b
I
¢
PR
e
e

g

mhe adminisiretion of lerge doses of ILibxrium wmay have resuited in &
Aiminished ability to hear the tone., If this is trus then D trained rais
nay have baen unzble to asscclate tne icne with feeding during tralning.
Consequently the tone would net prompt menory for those rats during testing.
: trained rate that made an association between the tone and fee eding wonld
not he abie to hsar the tene, or hear it as well, while in the I stale on
Testing Cays 1, 3, and 5. Conseguently the tone wonld not act as sn MY
for those mals elther.
There is no appavent dimirishing effect on hesring causad by Librium
in the Sonnelly ot al. {1975) experiment; nor is there any weakening effect

dus to Food deprivation in that experiment since deprivation vas not used.

A peoor physical condition may have resulted Trom food deprivation in the

opresent experiment and nay have decreased hearing irn drugged rais. How-
ever, if a poor vhysical comditicn &id not contritute to a hearing loss

in dragged rats, then aliributing the absence of a transgfer effect to



N effects or hearing may be just another way of saying that emoiion is
not s intense iz the present experiment as in the Connelly et al. {1975)
experiment.

Soms degree of extincticn mey have ocourred in ihe transfer experi-

mental groups due to non reward testing triais. Therefore the tone may

have prompted memory across D slabtes even though no disrupticn effect,
attributable to the tone, is shown on any of the response neasures aceord-
ing to the esiablished criteria. Nots that in order for disruption 1o be
atiributed to the tome all of the criteria lisied had to be net except on
the medlian latencies measurs; on that measure both of the Pipst twe exriteria

had to ke ne

State-devendency. The §0% sxperimental groups of the wresent study

3id not demonetrate less state-dependency than The 2LL experimental groups
of the Comelly et al. {1975) ewperiment, Thersfore no support is given
to my contention that extreme fear contributes %o & more pronouncsd state-
dependent effect in sscape learning lasks with Foot sheck {sze predicted
trends, introduction section). The imporitant implication in regexd to the
sechanisr of the tone as an ENP is this; the HBIP which disrupts state-
dependency in & fool shock experiment is disrupting a physiological state
resulting from D effects rather than a sredominantly "emotional” state.

Tt is imporiant to remember that the state-Cependent effect shown by
the SDI-#0 experimenial group may bave bseen partially, ox teotaliy, =
vesult of the depressing effects of ILibrium on febp0;ﬁlﬂéu SDL-¥D experi-
sentals wers not state-dependent on the proporticn correct measure. iz
nay be that the group wae not sitate-dependent and performed correct Tes-
ponses o the extent that D depression would allow, or it may be that these

T

U0 trained rots were oven more stabe~dependant than SUI-D experimentels and



censeguently had more "Po choice® trials., I thers was state-dependency in

i

the NI traired group:. the rais may have not oniy forgotiten which direction

+o run Tor food reward, otut alsco that there was food rewsrd, 411 zais

2

given U injections were mobile, accoxding to the criterion described in

the method section, before trials wexe given.

Sampling erroxr. Sampling errer was feund in training on late a

in

B

the rext to the last training day. Since thers was sampling error between
groups which wers not significantly differvent in performance until the

next to the last training day, previous eguality in performance does not

L

assure the absence of szmpling errcr. Therefore it is possible that un-~

Al

Inown factors, which resulted in mampling errer during training, may have
also vesulted in differences during testing:; even theoush there waz no
sampling error shown by U tests on the Iast training éay. There ars no
neans of detecting sampling error in testing which are comparable to those
used for iraining since no two groups eyperiemped identical treaiments
during testing.

Drug effect on weight, deprivaticon, and resmending, Uuring the

training and testing of the first squad it avpeared thai Librium caussd

=

deoreases in the weight decrements of denrived rats. Seme D trained rats

-

experience large (up to 2% mm) overnight welght decrements following a

I

sterile-water injection on the fiwst day of ifesting., Some ID irained ras

ﬂ'l

showed unexpected overnight weight gains (up to 18 mm) after a single

Jection on the Tivst day of testing Tollowing several conge—
cutive days of welght decrement. T considered ithese ohservations io he

an indication that Iibrium administration resulied in fiuid reitention which

added to rats' welght. The significant difference in weight decrements

shown beiween all NG and all I trained experiments]l arimals suppord this



contention, Since thers seemed to be uo realily available control foer this
factor feeding wzs regulated subjectively. The problems posed wers:

keeping rate al or near the runnirg welght; Keeping hunger as constant &s

nossible sexoss groups; keeping rate alive and hegithy: aveiding over

bt
e

0%
&
=
T
W
o)

rvesulting decline in correci responding. In general the

1§

»

quantity of food consumed in the home cages wae increased Guring tralning
and conbtinued to increase throughout fesiting. The large proporiion of
deaths ooeurring in the [ trained groups may have been a rasull of admini-
stering Libriur to rats that were equally as weak Irom food deprivaticn as
those rats in the D trvained groups: or, the death rate may have been

+

higher in the I iraired groups because Likrium injections resulted in

rats beling too severely deprived zs a result of a "false welghi®.

Extinction and reinforcement effects., During testing both SDI-ED

and tone-ID controls showed a decrease in performance following Day 1. an
inorease following Day 2, & decrsase following Day 3, and anothex increase
following Day #. This trend accurred on both the number correct and Tro-

£

igures 5 & 6, Appendix A;., This trend nay

g

portion correct measures (see
have heen caused by an extincticn effect follewing neon reward trizls on

Days 1 and 3 znd reinforcement as a result of reminder trials on Days 2

A similar trend can be seen in the 5BL~D control group on the pro-

i

ortion correct measure over the Tirst & days of festing, but not on

3

Tay 5. The rumber of turns made by the SDL~D conircl group decreased
following Day 2, incrsased following Day 3, and increased again following
Day 4. TIf over feeting {relative io previous feedings) in the home cages
resulted in more turns in the direction of the position preference, and

if a noor physical condition resulted in a smaller yumber of turns made,



N
~3

then the ZD1-T control group's performance might indicste an extinction-
reinforcement trend combilned with the effects of: a weakened physical
condition on Iay %; a better physical cendition on Dey 4 {possibly re-
sulting from increased foofh intake); over feeding, appearing ocn Day 5
{compare Figures 6 & 8, Apvendix A).
The tone-I} conirol group may not show a trend simiiar to il contzels

due to an over feeding effect occurring on Doy 3. The number of turns

rmade by this group was only one less on Days 3 and 4 than on Days 1 and 2;

yeT there is a siump in the number of correct responses performed on Day
3 (compare Figures 5 & 8, Appendix A). If the group's responding on the

proportion correct and number corrsct measured had been elevated on Lay 3,
the group would show the same trend as the MU control groups.

Groups demonstrating a sitate-dependent effect would not be expected
to show an extinctlon-reinforcement trend like the IR controls for iwo
reasons; non rewarded correct responses would not be remembered in the
ceposite D siate if rats were stalte-depsndent; less extincilon would result,
if there was scme degree of transfer, due to a smaller number of rnon rewarded
correct responses. The latter would alsc be true of MO trained rats that
were not state~devendent bui were suppressed by the D on Tesiing Days 1,

3, and 5, ‘

Transfer-iD and transfer-D experimental groups show a trend on the
mumbsr correct measure which doss not Indicate an extinction effect Tollow-
ing non reward trials on Testing Days l:and 3. Both of thess groups show
& decreaze in coerrect responding following reminder trials on Days 2 and
4 (ses Figure 5, Appendix A). These trends are like those of the SDL ex-

pexrimental groups. A similsr frend is shown by the transfer-D experimentsl

group on the proportion correct measure. The transfer-ND experimental group



&5

foes not show a trend similar fo the SDL experimentals on the proporiion

ccrrect measurs due o g relatively hipgh level of vesponding on Day 3

£ LR I SR B Pora 35 3a o o
{see FPigure &, ippendix 43). Here 1% is important to remember that 307-

20 experimentals &1d not demonstrale s state-Gependent effect on the pre-

Ml

portlon coryecy measire.

Lorp 08

T stated eariier thalt the itransfer experimentsl groups may nave failed

to denonstrate = transfer sifsct bacause of extineiion on Iays 1, 3, and
5, However, it may be ¥ these grouns experienced 1lttle, or no, extine-

tion as result of nen reward test trials bszcause the menory of non rewsrded

trials was state-dependent. Note that on the muber corrscht measure and the

MR

oropertion corrvect measure the performances of the transfsr-D ewperinental
grouy were not lewer on Day 4 than on Day 2. The ssme is true of the

transfer-4D experimental group (see Figures 5 & 6, Appendix A). Bince

verformance was not lower on Day 4 than on Day 2 1n either of these two
groups a cumulative extinction effect, resuliing from nine cub of tuelve

irisls not being reinforced pricr to Day %, is not indicated. The relatively
izh Zevels of performance demonsirated on Doy % may be the resuli of the
nerory of reinforced remirder irisls on Day 2 and the absence of the memory
of nor rewsrded irials on Days 3 and 4.

The *rends mnd causes discussed here are speculation only, bub de cifer
some explanations of ¢ifferences between group's performances, Because of
the possible influence of the confounding variables discussed the ability

T the ot ag an THE in this experiment cannot be determined.
of the tone to a g2

Suggesticons for a food reward experiment. The intensity of emotion

asscciated with the tone might be incresased in a food reward experimsnt if
rats were Forced to rely entirely on a food supply nade aval ailable only in

the vresence of the tone. Decreasing the U5-UCS Interval mignt resuit in
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APFENDIY &
Figure 1 ~ The nuuber of corvect responses fox
training and testing; SHL experimentals va. tranaier

experinentais; 90L contrels vs. tone centrols.,
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ABPENDEX A

proportion of correct responses for

2ining and festing; 5D experimentals ve. tranfer

UL aontreols ve, tone contyols.
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Figure 3 - The number of first trial correct responses
DT experinentals vs, transfer

for training and testing;
experinentals; SDL contrels vs. tone controls.
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~ The nunber of correct respouses for

testing: exXperimentals vs, controls.
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APPHEDIX A
- The mroporiica of correct responsss Tor

testing: experimentals vs., controls.
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APPINRIE A
Pimare 7 - The numher of fixgt trial correct

RS

resporses for tesiing; experimentals vs. contrels,
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