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.Tha purpose of this study was to evaluate the effect
of bar holding training on shock escape performence in
rats with septal lesions. During the bar holding training
perlod, the subjects learned to keep the bar depressed to
avoid shock. The training perlod was used in an attempt to
control for septal inability to remain near the bar in
shock escape. Although septals were able to learn the task
to a criterion, thelr retention of bar holding ability was
significantly below control retention. During the shock
escape portion of the experiment, the septal animals held
the bar as much or more than controls, but septal speed in
escaping shock was significantly inferior to control speed.
During the last three days of shock escape an additional
variable of different shock levels was intrcduced to deter-
mine 1f altered sensitivity to shock was a factor in septal
performence. There were no effects attrlbutable to varied
shock intensity. It was concluded that inability to remain
near the bar 1ls a factor in septal performance on shock
escape, but other factors affecting performance have not

been isolated.
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INTRODUCTION

The limblc system 1s a portion of the brain whieh
inciudes the amygdala, hippocampus, hypothalamus, cingulate
gyrus, and septum. The limbic system as a whole is important
In emotional behavior, but isolating the influence of any
single structure is difficult because the parts are all
Interconnected. Research into the specific functions of the
septal area began with the work of Brady and Nauta (1953).
They destroyed the septum in rats end found hyperemotlonallty
and a change in the conditloned emotional response. MeCleary
(1961) found differences in passive and active avoidance
behavior which seemed to indicate a loss of inhibition after
septal destruction. TUsing evidence gathered from a-number of
studles, McCleary (1966) formulated the disinhibition hypo-
thesis, He maintained that theiseptal area normally functions
to fnhiblt behavior. The effect of septal lesions 1s explained
by hypothesizing a removal of the normal inhibltory mechanism
which results in disinhibition of responding.

Experiments involving appetitive reinforcement appear
to substantiate the disinhibition hypothesis., Septal animals
genefally respond et higher rates for appetitive reinforcement.
Harvey and Hunt (1965) found that septal animals exhibit higher
rates of bar pressing on a fixed interval reinforcement
schedule. On a fixed ratio schedule, septals will maintain

higher ratlos than controls to receive reinforcement



(Buckland & Schwartzbaum, 1970). Hothershall, Johnson, and
Collen {1970) found that septal animals could maintain a

mean fixed ratio schedule of 627 whlle controls were able

to achieve a mean of 123. Appetitive reinforcement is glven

to an animgl on a differential reinforcement of low response
rates (DRL) schedule only after he has withheld his response
for a specific time interval since his last response. Septals
demonstrate higher response rates on the DRL schedule and do
not recelve as many reinforcements as controls (Ellen & Aitken,
1971). Since it 18 necessary to inhibit responding for =
specific time period, septals are inferlor on the DRL task.
Septal animals also exhibit higher response rates in extinction
(Schwartzbaum, Kelliecut, Spleth, & Thompson, 1964). If one
assumes that a normal animal develops inhibitlion during ex-
tinotion which slowa his responding, higher septal response
rates couid be the result of a losas of inhibition.

Further evidence supporting McCleary's hypotheals comes
from passlve avoldance and certain active avoldance experiments.
In passive avoldance experiments the enimal must lesrn to
inhibit a response that was previously rewerding in order to
avoid punishment. A typical experiment would involve training
the animal to eat or drink from a metal cup. During the
passive phase of the experiment the cup is electrified. A
normal animel will leern to passlvely avold by withholding

his response after only one shock trial, but septals show



a severe decrement in passive avoidance (Kaada, Rasmussen,

& Kviem, 1962) and keep returning to receive the shock.
Slotnick and Jarvik (1966) devised an experiment in which
mice were required to suppress activity to avold shock.
Septal mice were unable to learn to suppress thelr activity
and contlnued feceiving shocke., Septal behavior in pessive
avoidance indicetes an inabllity to inhiblt a response and
substantliates the disinhibition hypothesis. Two«wey active,
or shuttle, avoldance uses two shock chambers. A discrimina-
tive stimulus 1s used as a.signal that shock 1s gbout to
begin, In order to avoid shock, the animal must run to the
opposite box. Since shock alternates between the two boxes,
the animal "shuttles™ between the chambers to avoid being
shocked. In two-way active avoldance experiments septal
animals are superior to controls in avoiding shock
(Schwartzbawm, Green, Beatty, & Thompson, 1967; Kenyon &
Krieckhaus, 1965b). Unlike passive avoidance, effective
responding in the two-way active avoidence sltuation does
not require inhibition of a previocusly rewarded response,
but disinhibltion of the freezing response. TUnllke some
normel animals who may crouch or freeze to avoid returning
to the compartment where they have Just been shocked, septal
animals run to the safe side almost immediately (Kenyon &
Krieckhaus, 1965b). The disinhibition of responding predicted
by McCleary's hypothesis seems to be substantiated by septal



performance on two-way active avoidance.

While the findings from passive and two-way active
avoidance seem to substantiate McCleary's hypothesis,
there are other experiments which seem to refute, or at
least cast doubt upon, disinhibition 1In septal responding.
In cne=-way active avoldance, as in two-way actlve avoldance,
two boxes are used, One box is always used to shock the
animal and the other box is always shock free. To effectively
avoid shock the animal should run to the safe box as soon as
posslble, Septals do not avoid the shock as well as controls
in one-way active avoidence (Kenyon & Krieckhaus, 1965a).
Zucker (1965) believed that the factor of handling the animals
between trials may have been responsible for the poor perfor-
nance of septals. The usual method for beginning a new trial
In one=way active avoldance is 1ifting the animal from the
“safe" box end placing him back into the start box. Zucker
varied the procedure by devising an experiment in which the
animals were never handled when being placed back into the
gtart box and found that septels actually learned the corrsct
response more quickly than contrels. Zucker's arrangement
suggests that septal performance in previous one-way active
avoidance studies may have been influenced by differential
responses to handling. Another experimental procedure which
seems8 to provide evidence contradictory to the disinhibition
hypothesis is Sidman avoldance (Sidman, 1953), In Sidman

avoldance failure to make the correct response puts the



enimal on a preset shock-shock Interval. If the animal

does make the correct response, shock is delayed by a

preset response~shock Interval, The most efficlent behavior
1s making the correct response just before the shock 1s to
begin. Experiments heve shown that septals mlnimize shock
with fewer presses than controls (Morgan & Mitchell, 1969;
Sodetz, 1970). Septal performance in Sidman avoldance
provides the disinhibition hypothesis with a problem since
one would expect more presses from septals 1f responding
were dlsinhlibited.

Disinhibition of responding in septal lesions would
Indicate that septals might perform well in a shock escape
experiment. In a shock escgpe task the animal must perform
a response, such as preassing a bar, to terminate shock.
Escape differs from avoidence ih that the animal cannot
stay awsy from the shock entirely in the escape situation.
Gotsiék, ¢0sborne, Allen, and Hines (1971} found that septals
were 1lnferior to controls in a shock escape task. However,
the poor septal performence was not viewed‘as disproving
the disinhibition hypothesis., It was noted that septal
rats did not remain néar the bay during the intertrial
interval. This observation 1s consistent with findings of
higher intertrial sctivity by septals In other shock
situations (Dalby, 1970; Lubar, Brener, Deasgle, Numan, &
Clemens, 1970). Inferior performance by septals in shock

escape might involve two factora. Helghtened Intertrial



interval activity may be preventing the septel animals
from staylng near the bar. Even when septals are nesr
the bar there 1s still a possibility that they are at a
disadvantage because they may be more sensitive to shock.
Lints and Harvey (1969) found that septal animals are more
sensitlve to shock than controls. However, the Lubar, et al.
study found no differences between septals and controls in
detection threshold for shock.

The firat phase of the present experiment attempted
to control for septal fallure to remain near the bar. The
subjects were trained to avold shock by keeping tﬁe bar
depressed., Migler (1963) has shown that rats will stay on
the bar for longer periods of time 1f the shock escape
situation is changed from the usual bar press method. He
trained one group of rats to press the bar to escape shock
and another group to escape by releasing the bar. The group
which had been trained to escape by releasing the bar dise
played more bar holding behavior. Dinsmoor and Hughes (1956)
trained their rats to escape shock and observed that some of
the Ss kept the bar depressed throughout the intertrial
Interval. They d1d not require the animals to release the
bar to escape shock, so the animals could press the bar and
remain on it without being ahocked.

.After the bar holding trailning portion of the experiment
was completed, the effects of the training were observed on

shock escape behavior. It was expected that bar holding



training would facilitate shock escape performance by
keeping the Ss nearer the bar during the intertrial inter-
val. The purpose of the experiment was to investigate the
effect of bar holding training on subsequent shock escape
behavior. A second factor was whether or not altered
sensltivity to shock was having an effect on septal per-
formance, 1If these two factors were influencing septal
performance, shock escape behavior could be interpreted

as being supportive of the disinhibition hypothesis.



METHOD

Subjects - The subjects were 33 male albino rats of the
Wistar strain welghing 250-300 g. at the beginning of the
experiment. The animals were randomly divided into a control
group containing 16 Ss and an experimental group with 17 Ss.
They were housed in indivlidual cages and given ad 1ib food
and water throughout the experiment.

Apparatus - All phases of the experiment were conducted
In two Grason~3Stadler operant conditioning chambers (GSC 1101)
housed in sound aftenuating chambers. Condltions were con~
trolled by electromechanical programming equipment. Grason=-
Stadier shock generators (700) were used to deliver a constant
current shock to the grid floor of the operant conditioning
chambers. The latencles were timed by two General Radio
Counters (1191~B) and the data were printed by General Radio
data printers (1137-=4).

Procedure - The experimental animals received lesions
of the septal areas while under ether anesthesla and the un-
-operated control group was placed in the stereotaxic Instru-
ment (Krieg Model #51200)} and thelr scalps were incised while
under ether anesthesia. The septal lesions were produced by
passing a 3.0 mA d.c., current of 20 sec duration between &
nichrome electrode, insulated except for 0.5 mm at the tip,
and a rectal electrode. The lesions were placed bilaterally

and at a depth of 5.0 and 5.5 mm below the surface of the



brain., At the conclusion of the experiment, lesiocned S8
were sacrlficed, perfused intracardielly with physiological
saline snd a 10% formelin solutlion and the bralns were ex-
enined for damage to the septal area,

Training began two weeks after surgery. In the bar
holding part of the experiment, the S was placed in the chamber
In a shoek free situation for one minute. After this initisl
minute, the animal recelved a 1 mA footshock which could be
terminated by a bar press. Once the bar was pressed, shock
was immedilately terminated. As long as the bar remsined de-
pressed, the box remalned shock free, but when the animal
released the bar, shock began 3 sec later. The 88 were run
for one session daily with a session consisting of the one
minute shock free périod plus 15 min of bar holding training,
Measures talten during the bar holding phase of the experiment
were total bar time (number of sec S kept the bar depressed
during a session) and number of bar presses.

When an 3 held the bar 80% (720 sec) of the time during
a sessalon, he was conslidered to have reached eriterion. Once
an animal reached criterlon, he was returned to bis cage after
completing the sesslon end was not run again until the two
day retentlon sessions. After 11 days of training, 16 controls
and 13 septals had reached criterion. The l sepbtals who were
unable to reach criterion were excluded from the remainder of
the experiment,

The 29 remaining Ss were again run on bar holding for two
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days to check for retention of the behavior. Gonditions
during thls segment were identlical to the original bar
holding sesslons.

On the day followlng the last bar holding session, the
shock escape portion of the experiment began. To begin a
trial in shock escape, the animal was placed in the chamber
iIn a shock free situation for one minute. Aftef-the initial
minute, the animal received a 1 mA footshock which continued
until he pressed the bar. The chamber was then shock free
for a 60 sec intertrial interval. Holding the bar during the
intertrial interval had no effect on the shock-shock interval.
There was one session delly for three days, with eamch session
conglsting of 10 trials. If the animal failed to press the bar
within 5 minutes, the triel was terminsted and the shock free
intertrial interval began. Measures taken during the shock
escape portlon were: 1) latency to the bar to the nearest
0.001 see, 2) number of bar presses, and 3) bar time to the
nearest 0.1 sec.

Based on a comparison of their performance on shock escape,
the two groups of animals were sepasrated into two groups of
septals snd two control groups. Subjects were matched on the
basis of thelr speed scores. The speed scores were calculated
by taking the reclprocal of (latency + 1) for each animal on
the third day of shock escape. The reciprocal of (latency + 1)
1s called a speed score because the higher the score, the

fester the enlmel pressed the bar once shock began. The mean
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reciprocel of (lateney + 1) for the four groups was the
following: .5815 for the 8 Ss in the 1.0 mA control group,
.5825 for the 8 Ss in the 0.6 mA control group, .4961 for

. the 6 Ss in the 1.0 mA septal group, and .4937 for the 7 Ss
in the 0.6 mA septal group. Tﬁis portion of the experiment
involved a shock escape task identical to the one previously
described with the exception that one septal group received

a2 1.0 mA footshock while the other received 0.6 mA and one
control group received 1.0 mA while the other received 0.6 ma.
The choice of assigning the 0.6 mA or 1.0 mA condition was

decided by a cocin toss.
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RESULTS]

In all of the subjects there was bllateral destruction
' of the medial and lateral septal nuclel. The leslons were
bounded laterslly by the lateral ventricles and dorsally by
the corpus cellosum. On orie subject there was slight damage
to the corpus callosum. Although some of the lesions ex~
tended ventrally to the anterior commissure, they were gen-
erally slightly high and left scme of the area above the
enterior commissure intact. None of the lesions extended
anteriorally beyond the genu of %the corpus callosum or pos-
teriorally beyond the columns of the fornix.

Flgure 1 1llustrates the mean percentage of bar holding
time for the oriterion day and the two days of retention
training. An indépendent t test was performed om bar holding
time in seconds for the last day of the retention session,
The controla held the bar for a significantly longer time
than the septals (t = 2.461, df = 26, p<.05).

Figure 2 shows the mean bar holding time in seconds
durlng the six days of shock escape. The first three days
compare septal and control performance, while the last three
days compare performance for the four conditions of 0.6 mA

septal, 1.0 mA septal, 0.6 mA control, and 1.0 mi control

1Inaividual scores can be found in Appendix A. 3um~
maries of the analyses of variance used %o evaluate the date
can be found in Appendix B.



Figure 1. Mean percent of bar holding time for the
criterion day and the two retention days.
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Figure 2. Mean bar holding time in seconds for all groups

during the 6 days of shock escape.
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groups. A one between and one within analysis of variance
for the first three days of shock escape yielded the fol=
lowing for bar holding: the septals held the bar for a
significantly longer time period than the controls {F = 10.37,
df = 1/27. p<.01), both groups increased their bar holding
over days (F = 3.40, df = 2/54, p<.05), and there was no
groups by days Interactlion (F<1.00). A two between and one
within enalysis of variance was used %o evaluate the last
three days of bar holding. The between groups factors
evaluated the differences between septal and control and
the 1.0 mA end 0.6 mA shock conditions. There were mno sig-
nificant differences between the main effects or for interQ
actions (all 2>;10).

Figure 3 illustrates the mesn reciprocal of latency
{1/latency) scores for the 6 days of shoclk escape. This
gcore can be viewed as a "speed" score because the greater
the speed with which the subject pressed the bar once the
shock begaﬁ, the higher the score. The reciprocal of latency
scores diminish the effects of subjects with long latencies.
A one between and one within analysils of variance was per-
formed on the first three days of shock escape. The control
group was significaently faster than the septal group (F = 6.4,
af = 1/27, p<.05), there was no days effect (F<1.00), nor
was there a significant group; by days interaction (F = 2.72,
daf = 2/54, .05<p<.10). A two between and one within analysis

of variance was performed on the last three days of shock



Figure 3. Mean reclprocal of latency for all groups

during the 6 days of shock escape.
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escape and gave the following results: the controls had
significantly faster scores than the septals (F = 5.80,
af = 1/25, p«.05), there were no significant differences
for the two shock conditions, the days factor, or for any
interactions (all p .10). Another method for evaluating
speed of responding is reciprocal of {latency + 1) scores.
Adding 1.0 to the latency before taking the reclprocal has
the effect of lessening the influence of subjects with
extremely short latencies. Figure L. shows the mean
1/(latency + 1) scores for the six days of shock escape.
A one between and one within analysis of variance was used
to evaluate the flrst three days of shock escape and it
was found that controls were significantly faster than
geptala (F = 9.17, df = 1/27, p<.01), there was no days
effect (F = 1.51, df = 2/54, p>.10), or groups by days .
interaction (F = 2.89, df = 2/54, .05¢p<.10). A two between
and one within analysis of variance was used to evaluate
the last three days of shock escape. The controls wers
superior to the septala (F = 6.72, 4af = 1/25, p< .05).
There were no significant differances for tﬁe shock condi-
tions, the days factor, or sny interasctions (all p>.10).
The eight septals who reached criterion on the second
day of bar holding training were designated good bar holders
while the five who reached criterion on subsequené days were
designated poor bar holders (Table 6). Figure 5 shows the

mean bar holding time for good and poor bar holders during



Filgure 4. Mean reciprocal of (latency + 1) for all groups
during the 6 days of shock escape.
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Figure 5. Mean bar holding time during shock escape for
septals who were good and poor bar holders during bar

holding training.
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the six days of shock escape. A one between and one within
enalysls of varlance was performed on the bar holding times
for both groups for the first three days. The good bar
holders held the bar for a significantly longer period of
time than the poor heolders (F = 5.20, df = 1/11, p<.05),
there were no slgnlificant differences for deys, and there
was no Interaction (all p>.10). A two between and one
within analysis of variance was used to evaluate the last
three days of shock escape. The between factors were good
and poor bar holders and 0.6 and 1.0 mA shoeck factors.

There were no significant main effects or interactions

(all p>.10).

Figure 6 represents the mean reciprocal of (latency + 1)
scores for good ;nd poor bar holders during the six days of
Shock. escape. A one between and one within analysis of
varience ylelded the following for the first three days?
there were no slgnificant differences for groups, the days
factor, or interaction (all p>.10). A two between and one
within enalysis of variance was performed on the last three
days. There were no significant differences for group effects
or days (all F<1.,00), days by bar holding ability interaction
(F = 3.19, df = 2/18, .05<p< .10), or days by shock condition
interaction (F = 1,31, df = 2/18, p>.10). There was a signi-
ficent difference for days by bar holding ability by shock
condition interaction (F = L4.00, df = 2/18, p<.05). This
Indicates that the effect of bar holding ability on performance

over days 1s dependent on the shock level.



Filgure 6. Mean reciprocel of (latency + 1) during shock
escape for septals who were good and poor bar holders

during bar holding training.
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DISCUSSION

One of the problems affecting septal behavior in
previous shock eacape studies was the inability to remain
near the bar during the Intertrial interval. The Gotsick,
et al. study (1971) suggested that septals were not as
likely to remain as near the bar during the intertrial
interval as the controls., In the present experiment
gseptals were able to learn bar holding to a criterion, but
showed significantly less retention of this behavior than
controls on the last day of the retention training. This
would seem to indicate that septals could not retain the
ability to stay nedar the bar. However, durlng shock escape
there was a reversal of bar holding behavier on the first
three days with septals holding significantly longer than
controls. The last three days of shock escape show no
significant differences, but the septals were still holding
longer. ﬁar training doea help allevliate the problem of
septal inability to remain near the bar during the inter-
trial interval, If failure %o remain near the bar was the
only reason for poor septal performance, the bar holding
task should result in septal performance which 1s compara-
ble to that achieved by the controls,

The speed scores for septals and contrels show that
the bar holding btask did increase septal performance in

comparison to the Gotsick, et al. study, but septal scores
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were s8till significaently below controls. The control
animals in bthe Gotsick, et al. study started with low
speed scores and increased their performence until the
fifth day. In the preasent study the controls maintained
about the same level of responding throughout the six days
of shock escape. This Indicates that bar holding training
ia isolating some factor that is related to efficlent
shock escape behavlor. The septals in the present study
had a mean reciprocal of latenéy on their first day of
shock escape that was 2004 higher than the Gotsick, et al.
septals had on their last day. The bar holdiné training
resulted in improvement of both control and septal perfor-
mance on their flrst exposure to shock escape.

There may be two factors involved In the superior
responding on shock escape by animals who have received
bar holding training. Bar holding may simply teach the
animals that a bar press will elimlnate shock, On the
other haqd, bar holdlng may not only teach the 83 a method
for the eliminatlon of shock, but it may also serve to
keep the animals nearer the bar during the intertrial
intérval. The second explanation seems more plausible
when one conslders that most of the controls (12 out of 16)
had only two days of bar holding training, yet thelr firsi
day's shock escape performance was comparable to their
respondiné durlng the rest of the experiment., The bar

holding training probably had a twofold effect on subse-
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quent shock escape. The sanimals learned that the bar
turned off shock, and they learned to stay near ths bar
during the intertrial interval., It should be noted that
although the Gotsick, et al. experliment was also a shock
escape task, the Interitrial interval was 90 sec as com=-
pared to 60 sec in the present study. The difference in
Intertrial interval may have been a factbr in the perfor-
mance differences. With the 60 sec intertrial interval
in the present study, the subjects did not have as nmuch
time to stray from the bar. The additional 30 sec in
the intertrlal Interval may have been responsible for
geptal inability to remain near the bar in éhe Gotsick,
et al. study.

Even though septals in the present experiment performed
better than septals in earlier studies, the fact remains
that septél responding is still inferior to control. To
investigate whether or not there was‘a relationship between
performan;e In the training period and in shock escape, the
septals were divided Into a poor bar holding and a good bar
holding group. The good bar holders had reached criterion
on the second day of bar holding training, while the poor
bar holders reached criterion on daya 3 through 8. On the
first day of shock escape (Fig. 5), the poor holders were
well below the good bar holders in time on the bar. By
the third‘day there was no difference between the two

groups and there were no significant differences for the
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four groups during the last three days. This indicates
that even seﬁtals who are unable to learn the bar task
quickly will develop ber holding behavior during shock
escape. The speed scores (Fig. 6) are similar %o the bar
holding scorea for the first three days with the poor
holders belng below the good holders. The difference
between the groups, however, was not significant. The

only significent difference for the last three days was

an Interaction of bar holding ability and shock level over
days. It appeasrs that the speed with which ﬁ septal learns
to bar hold bears no consistent relationship to his perfor-
mance in subsequent shock escape.

The 0.6 mA and 1.0 mA conditions were used during the
last three days of shock escape to see IT altered sensi-
tivity to footshook might be having an adverse influence on
septal behavior. The differences in shock Intensity had
no aignificant effect on septal or control behavior. There
may be several reasons why no differences existed. The
difference between the two shock intensities may not have
beeﬁ of a great enough magnitude to 1golate the effect of
altered sensitivity. Since both sets of animals were resg-
ponding to shock quickly (average mean time was less than
one second on 2ll days for all groups), they may not have
discriminated the change.

There 1s also a possibllity that a factor is influencing
behavior 1n shock escape that has not been isolated. Although
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the septals held the bar as much as the controls, they may
have strayed further from the bar during the time they were
off the bar. This possibility would bring the results of
the present experiment in line with the disinhibitlon hypo-
thesls. The normal inhibitory forces which would serve to
keep the animal in the vicinity of the bar may be absent
after septal lesions.

The behavior which was useful during the bar holding
portion may have been maladaptive during shock escape.
Based on the mean percent bar holding time on the first
day of shock escape as compared with the last day of bar
holding training, the septals held the bar for 33% less
time and the conirols for 52% less time. This indicates
that the controls were able to efficiently escape shock
without relying on bar holding as much. It is easier to
stay over the bar and press immediately upon shock onset
than to remain on the bar, raise up, and then press when
shock begins. The superior control performance may have
been due to septal 1lnability to discover a better method
for escaping shock once they had been trained to hold
"the bar.

It is not possible from the results of the present
experiment to determine how much of an improvement bar
holding made in speed scores over what would normally be
expected. The only avallable comparison was with the

Gotsick, et al. experiment. To directly measure the effect
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of bar holding training it would be necessary to have a
septal and control group who received no training, but were
exposed to the same shocks as the groups who were $rained.
It would be posslble to see the relative Influences of bar
holding on the different groups and determine if there may
be different effects on septal and control behavior.

Septal performance 1In shock escape seems to be affected
by several variables. Without prior training septals will
not remain near the bar during the intertrial interval.

With bar holding tralning they can be taught to stay on the
bar for longer periods of time, but there 1s still a possi-
bility that they do not stay near the bar when they are

not holding. Although the effect was not seen in the present
experiment, septals may be more sensitive to footshock.than
controls., The hypothesized Influences c¢an &1l be viewed as
examples of disinhibitlon of responding., The results of
the present experiment indicate that septal inability to
remain near the bar 1s a factor in shock escape performance.
Although all of the factors and relative contribution of
each factor for éeptal performance are still not known,

the results of the present expsriment provide support for

McCleary's disinhibitlon hypothesis,
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TABLE 1

Bar Holding Time in Seconds for Septal and Control Groups
on the Final Bar Holding Retention Day

Septal Group ‘Qontrol Grou
SubjJect Bar Time SubJect Bar Time

7 83;.0 2 gez.g
9 735.3 76.
1" 671.5 % 853.5
13 819.5 8 905, 8
15 780.6 10 870.1
19 850.4 12 811.7
21 836.3 1% 821.2
23 78.6 1 818.3
25 83.3 18 847.7
27 858.3 20 851.7
29 847.7 22 861.4
3 863.8 2 882.0
33 773.3 2 868.8

28 863.6
Mean 779.7 30 816.0
32 8468..4




Bar Holding Time in Seconds for Septal and Control Groups

TABLE 2

during the First Three Days of :Shock Escape

- NI
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R

' Segtaiferouﬁh

Subjeot Day:
7 3.9 390.8 199.7
9 172.8 26,6 241.0
11 265.3 330.0 309.9
13 1490.7 3%2-5 398.4
15. 3416.9 283.8 168.3
19 488.8 245.1° 3L6.4
21 313.6  447.5 433.5
23 83.0 335.4.  465.8
25 391.0 341 337.6
27 246.1 ua o1 452.0
29 398.1 341.1 370.8
31 L02.3 hal.h 503.5
33 6h..2 253.2 372.4L
Mean 315.8 338.7 376.2
____ Control Group

2 259.0 160.9 33.5
ll. 28006 95.6 “‘ - 333.2
6 ha.1 186.3 - 167.9
8 193.7 191.7 255,0
10 227.9 332,8 hs2.8
12 360.9 207.9 202.0
14 293.6 L456.5 395.5
16 189.1 191.1 2344
18 382.7 320.3 390.7
20 382.3 111.3 23%.1
22 216.0 110.2 348.3
2l 278.4 235.0 233.4
28 53.0 239.1 275.9
30 58.0 210.3 286.3
32 33.2 252.7 431.0
Mean 255.0 229,8 305.6




Bar Holding Time in Seconds for all Groups during the
Last Three Daya of Shock Escape

TABLE 3

4o

Septal 0.6iﬁA Grsug

‘Subject

13 371.6  W17.6  371.6
;19 LI A
23 §78.1  4L47.5  LB8.7
25 h27.0 308.6 475.1
29 ho7.7 368,9 h72.2
3N 514.3 323.4 219:5
Mean 415.6 %78;1 403.2
ontrol U,6 mA Group
2 437.7 365.9 307.6
6 355.6 8h.4 68,3
14 561.7 487.2 538.1
2l 263,1 292.,1 223.1
26 301.2 334:9 182.3
28 210.3 . 318.6.- .- 542.3.
- 32 3. 360.4 302.0
Mean 350.14 09,2 309.0
Septal 1.0 mA Group
7 255,6 178.7 370.4
9 388.14 314.9  L457.9
1 330.4 269.8 429.3
15 26l..3 480.8 486:1
33 97.2 36l.,.0 280.2
M 307.8 6.1 Tl o 7
25 Gontrogu1.0 %roug
N 4151.9 468.2 416.3
8 357.6 267.2 42,2
10 Whli.5 389.6 36L.7
12 29%.2 197.6 253.9
16 1136.1 33,0 366.8
18 5i7.2 547.5 159.3

20 542.2 337.7 363.

22 201.5 170.6 208.
Mean 372.2 301.4 359.4
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' PABLE 4

Reciprocal of Lateney and (Labency + 1) for ﬁeptal and
Control during the Flrat Three Days of Shock
Escape

Septal Group

Reciprocal of Iatency Reciprocal of (Latency + 1)
SubjJect Day: 1 2 3 1 2 3

7 . 105 Zo605  T.957 550 .5636  .500

9 +615 1.185 Lo .376 ' .h27 A3l
11 1.4468 613 542  .358 «201 197
13 1.698 . 1.212 2.404 .539 191 L6418
15 2.063 2. 17 1-983 05 l'- L] 23 05 6
19 .315 . 37 250 .233 246 .183
21 1.129 882 1.896 .432 - .585
23 .611.0 .906 1.738 .212 243 170
25 1.138 1,075 1.310  .454 4156 Jh7
29 .568 1.7h4y «930 .32} .510 Lol
31 2.616 1.840 2.998 .627 ' .572 719
33 1,641 3.121  2.441  .569 ' .656 .632

_Mean | 1.256 1.456 1.609 430 ' .453 493

- . . Control Gro t
Lo ; . 000
SRR L

¢ T35 nanE G088 g0 ks w2
8 1.359 2.)?,51; 1,088 .576 .655 .12
10 2,418 2.120 2.457 .651 . +650 .670
12 2.756 1.82, 1.961 .702 .575 61
g 3.105 2.232 2.097 .613 .600 +639
18 2.808 2.164 2.872 .718 +61L9 .692
20 1.753 1.365 1.93) .528 482 515
22 i 2-'4-03 1 -621'- 1 0360 06)-'-2 , n5’.|.3 0551
2% .958 1.620 2.420 5. .«519 .54.9
2 2.700 2.514 2.127 .70 .650 .628
28 2.233 1.969 1.591 .647 '.58h .592
30 .921 887 1.468 .39 L1437 554
32 2.067 1.496 1.990 .590 506 .556

Mean 2.128 1.825 1.962  .598 L+ 561 .582
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TABLE 5

Reciprocal of Latency and (Latency + 1) for all Groups
during the Last Three Deys of Shock Escape

Septal 0.6 mA Group

A Reciprocal of Latenc Reciprocel of (Latency + 1)
Subject Days Iy 5 3 '

13 1.610 1.785 1.620 .570 +620 513

19 345 421 488 .2y 277 <313
21 1.658 1.167 1.398 .5h2 425 Lo
23 1.218 1 .317 1 .382 .20 169 .526
25 1.036  1.087 .652 <394 423 .551
29 1;056 1.531 .518 «390 A}62 237
31 2.719  2.469 2.303 .711 .661 .555
Mean 1.377 1.397 1.%3 067 77 456
_ _ . é%' . Septa mA_Group . a2t
7 1.693 2.051 1.739 481 .570 562
9 .887 678 1 333 4460 .380 .535
1 719 .566 865 .288 «356 +358
15 24557 1.785 882 «6l6 561 .575
27 1.362 2.023 g .51 611 . 569
Mean 1.330. 1 Jpl16 1.3%2 L465  .502 1150
SR 22 . ~Control 0.6 mA Group . >
2 1.992 2442 1.761 .612 .679 . 567
6 « 770 «995 «962 1305 L77 LT
14 2.0k 2.357 2.143 .700 692 «665
2l 2.783 2.950 3.376 .676 «651 « T3k
26 1.596 2.373 1.624 .567 «645 579
28 580 401 250 .313 222 .16l
30 1.120 1.548 1.582 .30 <575 .56l
32 1.407 2.413 1.914 <536 681 . 581
_Mesn . 1.582 . 1.9 1,702 0. _.578 __ .53B
L L . contro mA Group
% .86l 2.172 2.738 *392 673 702
, 1.899 2.;61 1.£§5 .2;3 .221 .gga
0 .3 2.57 2.439 .661 69 +003
12 , 1.83% 1.783 2.940 .590 .61) . 704
16 3.012 1.6y 1.924 .709 5140 +593
18 2.958 © 3.172 2.864 .742 2753 .77
20 1.651 1.760 2.119 523 532 .616
22 1.583 2.051 2.15h .58% 610 <649

Mean . 2,020 2.165 2,368,602 630 _ .658
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 TABLE 6

Bar Holding Time ‘in Seconds during Bar Holding Training
for Septals Who were Designated Good Bar Holders
(Reached Criterion of 720 Seconds on Seccnd
Day) and Poor Bar Holders (Reached
. Criterion.on Subsequent Days)

Subject Day: 1 2 3 bk 5 6 7 8
7* 1'.01 .9 851.0 ‘ - )
9 56.2 156. 641.7 T10.4 763.5
114+ 168.0 62,
15% 557.5 T788.7
19 0.5 B21.1 B806.5
21 % koh.5 751.6
gg ;?g.g ag&.z 796.7
* [ 5 [ ]
27 110.7  Lho.2 134.9 709.1 804.h
294 701.0 792.2
= 593.3 T749.4 g '
33 2.8 16.2 33.8 7.7 L15.0 -369.4 504.4 T4B.h

#Good Bar Holders
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TABLE 7
Anove Summary Table: Bar Holding for Septel

and Control Groups durlng the First
Three Daysa of Shock Escape

Source ag MS F
Total B6
Total Between 28
Septal vs Control 1 - 138078.0k 10. 375
Error 1 27 13321.17
Total Within 58 _
Days 2 31297.54L 3.404
Septal vs Control X Days 2 }1626.36 .50
Error 2 Bl 9200.78

#p <. 05

#p<. 01



TABLE 8

Anova Summary Table: Bexr Holding for All
Groups during the Last Three Days
of Shock Escape

L6

Source | af MS F
Total 86

Total Between 28

Septal vs 'Control 1 43133.45 1.53
0.6 mA vs 1.0 mA 1 104147.63 .05 -
Operation X Shock 1 201;.03.1(.3 .72
Error 1 25 268159.59

Total Within 58

Days 2 12126.9 1.67
Days X Operation 2 92,.0.85 1.27
Days X shock 2 8557.70 1.18
Days X Operation X Shock 2 6921 .Sé .95

Error 2 50 7269.23
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TABLE 9
Anova Summary Table: Reciprocal of Latency for

Septal and Control Groups during the
First Three Days of Shock Escape

Source daf MS

af E
Total . 86
Total Between 28
Septal vs Control 1 6.05 CYRITIET
Error 1 . 27 .94
Total Within 58
Days 2 .15 .65
Septal vs Conbtrol X Days 2 .63 2.72

Error 2 5 .23
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TABLE 10

Anova Summary Table: Reclprocal of Latency
for all Groups during the Last Three
Days of Shock Escape

Source ag MS F
Total 86

Total Between 26

Septal vs Control 1 6.64 5.80%
0.6 mA vs 1.0 ma ' 1 1.97 1.72
Operation X Shock 1 46 40
Error 1 25 1.1

Total Witpiﬁ 58

Days | 2 .27 1.90
Days X Operation - 2 .07 48
Days X Shock 2 .21 1.45
Days X Operation X Shock 2 .05 .33

Error 2 50 AL

*P<'65
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TABLE 11

Anova Summary Table: Reciprocal of (Latency + 1)
for Septal and Control Groups during the
First Three Days of Shock Escape

Source -‘ ' af M3 E
Total ‘ B6
Total Between 28
Septal vs Control 1 .3185 9.1 75%
Error 1 27 -0347
Total Within . 58
Days ' 2 .0063 1.51
Septal vs Control X Days 2 L0121 2.89%
Error 2 5l .00l 2

#p<.05

**B<l 01
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TABLE 12
Anove Summary Table: Reciprocal of (Latency + 1)

for all Groups during the Last Three Days
of Shock Escape ‘

Source ' ar M8 P
Total ' 86

Total Between 28

Septal vs Control | .2525 6.72:%
0.6 mA vs 1.0 mA 1 0864 2.30
Operation X Shock 1 .0026 .07
Error 1 25 .0376

Total Within 58 ,‘

Days i 2 ;0683 1.86
Days X Opesration 2 .000h .10
Days X Shoek 2 .0080 1.80
Days X Operation X Shock 2 .0010 .23
Error 2 50 .00}y 5

#p ¢. 05
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TABLE 13

Anovae Summary Table: Bar Holding for Good and
Poor Septal Bar Holders during the First
Three Days of Shock Escape

Source [ MS F
Total 38

Total Between 1?

Good vs Poor 1 53&38.59 5.20:
Error 1 11 10278.89

Total Within 26

Days | 2 12922.39 - 1.2
Good va Poor X Days 2 é2819.13 2.66

Error 2 22 8565.40

#P<. 05



TABLE 14

Anova Surmary Table: Bar Holding for Good and
Poor Septal Bar Holders under Both shock
Intensities durlng the Last Three
Days of Shock Escape

52

Source af MS P
Total 38

Total Between 12

Poor vs Good 1 6149.77 .0l
0.6 mA vs 1.0 mA . 1 16325.58 1.01
Good/Poor X Shoclk 1 3012.69 .19
Error 1 9 16122,69

Total wWithln 26

Days | 2 8926.49 1.26
Days X Goqd/?oof 2 1719.57 2L
Days X shock 2 12008.141 1.70
Days X Good/Poor X Shook 2 3133.36 Wiy

Error 2 16 710L..26
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TABLE 15
-Anova Surmary Table: Reclprocal of (Lateéncy + 1)

for Good and Poor Septal Bar Holders during
the First Three Days of Shock Escape

Source af MS F
Total ‘ 38

Total Between 12

Good vs Poor 1 .099%5 1.81
Error 1 11 0548

Total Within 26 |

Days ‘ 2 0139 2.70
Good vs Poor X Days 2 .0036 « 70

Error 2 22 .0051




TABLE 16

Anove Summary Table: Reciprocal of (Latency
for Good and Poor Septal Bar Holders under
Both shock Intensities during the Last
Three Days of Shock Escape

+ 1)

Source ‘ ar - Ms F
Total 38

Total Between 12

Poor vs Good 1 0177 A5
0.6 maA vs8 1.0 mA 1 0094, .2l
Good/Pﬁor‘X Shock 1 .0270 .69
Error 1 9 039N

Total Withln 26

Days 2 .0021 .66
Days X Good/Poor 2 .010é 3.19
Days X Shock 2 .0042 1.3
Days X Good/Poor X shock 2 .0128 L..00%
Error 2 18 .0032




