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Summary: Control, hippocampal and Sham control mal, albino rats weighing 150-200 gms were

trained for acquisition of conditioned avoidance behavioural response using escape avoidance appa

ratus. Parameters like rate of performance; error scores. conditioned stimulus latency and unconditioned

stimulus latency were studied. It was observed that there was a facilitati~n in the behavioural res

ponse with less error scores in hippocampal animals as compared to Sham control and control groups.

Our observations are similar to those of Douglas ann Pribram and Douglas and it is concluded that the

hippocampus acts as a gate' restricting the range of stimuli to which an intact animal attends.
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INTRODUCTION

conditioned avoidance

The hippocampus, a major componen of limbic system has diverse physiological
and behavioural effects. Studies of hippocampectomy on the effect of conditioned avoi
dance behavioural response are inconsistent. like faster learning of an avoidance response
(7) and slower learning of an avoidance response (16). Brandy and Hunt (1) found th_at
hippocampal rats showed even significant deficit in the avoidance behavioural response.
In view of these controversial observations the present study was undertaken to study the
effect of dorsal hippocampectomy on the conditioned avoidance behavioural response

in albino rats.

MATERIAL AND METHODS

Twenty male albino rats of Wistar strain weighing 150 to 200 gms were obtained from the
Institute animal house. They were maintained on a 12 hr light dark cycle. The animals
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were randomly assigned to hippocampal (group I) and Sham control (group II) groups
each having 10 rats. Throughout the experiment the animals were housed individually in
a wire cage with food and water provided ad libitum. Each animal served as its own con
trol. Group I animals were trained for acquisition of conditioned avoidance behavioural
response and after that bilateral lesion of the dorsal hippocampus was done.

In Sham control (group II) group, the animals were also trained for the same beha
vioural response and then received the same surgery but only neocortical tissue was
removed without hippocampal ablation

The apparatus used in this study was a T.K.K. apparatus (Takei and Co. Ltd) for
escape avoidance. Briefly this was a conventional shuttle box (80 x 12 x 20 cm) with
two equal chambers separated by a high barrier. It was placed in a room free from external
noise. All the rats were trained in three sessions. First session consisted of 30 trials
whereas 2nd and 3rd session had 10 trials each.

In first session (of 30 trials), the sign (light) and shock chronotubE's of the appa
ratus were set at 3 sec. The animal was placed on the grill. An initial 10 minute adapta
tion period was allowed to elapse. During testing the animal was fxposed to the light.
the conditioned stimulus, which was produced by switching on the 60W bulb directly
above the chamber occupied by the rat. The conditioned visual stimulus lastEd for 3
sec and was followed by unconditional stimulus i.e .• 45 V electric shock for 3 sec or less
depending upon the escape of the animal into the neighbouring chamber. The recorder
stopped automatically when the rat avoided-rhe shock and entered the neighbouring cham
ber or escaped into the chamber after getting shock.

In the same way 2nd session of 10 trials were done with a varying period of light
and shock at 2.5 sec duration and the 3rd session of another 10 trials at 2 sec duration res
pectively. Thus altogether EO trials were given and the following parameters WEre studied
in each trial period of the 3 sessions.

Parameters

1. Rate of performance (R P) : The mean time in seconds of the successfu I efforts
in the 3 sessions.

2. Error score (ES) : The number of unsuccessful efforts in avoidance response.

3. Conditioned stimulus latency (CSL) : The mean time in sec of the avoidance
response (without shock).

4. Unconditioned stimulus latency (UCSL) : The mean time in sec of escape
response (i.e., after shock).
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Surgery and histology :

For dorsal hippocampal lesion the technique used by KIM et al. (10) was adopted
by us with slight modifications. The animals were anaesthetized with nembutal intra
peritoneally (40 mg/kg) and positioned in Inca-Stereotaxic Instrument using non-rupture
ear bars and the upper incisal bar height above the interaural plane was adjusted according
to Konig and Klippel atlag (12). Holes of about 1.5 mm di2meter were drilled over the

parietal bones 3.5 mm rostral and lateral to lambda and sagittal sutures respecti~ely on both
the sides. The exposed neocortical tissue was removed ard with polythene tube of 21
gauge the dorsal hippocc:mpus was sucked. This served as a Hippoccmpectomized animal.
The Sham control animal received the same surgery without hippocampal ablation. But
only exposed neocortical tissue was removed. Surgery was carried aseptically and liberal
doses of antibiotics WHe uSEd to r:revent post-operative infection. BEtween surgery
and behavioural testing. animals were allowed one to two week period of recovery with free
access to food and water.

Histology:

Following testing. all the animals of group I and II were deeply aneasthetized and

perfused intracardially with physiological saline followed by 10% normal saline. The brains
were soaked for atleast 48 hours in 30% sucrose - 10% normal saline and frozen
sections were cut in the coronal plar.e at '30!J.. The sections were stained with Thionine
and dorsal hippocampal destruction was determined with the aid of Konig and Klippel (12)
atlas corrEsponding approximately to A 2420lJ. (Fig. 5).

Fig. 5 ; Representative coronal brain section of lesion in dorsal hippocampus.
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The effect of dorsal hippocampal lesion in group I and cortical lesion in group II
animals in three different sessions are summarised in Figures 1-4 and Table I.

The rate of performance expressed in mean time in seconds is shown in Fig. 1.
In hippoca'mpal animals. it was decreased significantly in all three sessions (P<O.001)
as compared to control (animals before lesion) and Sham control groups indicating a faci-
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TABLE Effect of cortical lesion on conditioned avoidance behavioural response.
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litation for the acquisition of conditioned avoidance behavioural response since the time
taken by them has sign~ficantly decreased.

The error scores in the hippocampal animals also decreased significantly in all three
sessions (P<0.001) as shown in Fig. 2 indicating that the hippocampal rats were superior
as co.mpared to control animals in avoiding the shock. The animals of Sham control
group do not show any change in error score as compared to their controls (Table I).

The conditioned stimulus iatency i.e., the time taken by the animal to avoid shock ~

immediately after seeing the light has been expressed in mean time in seconds (Fig. 3).
In hippocampal animals, conditioned stimulus latency decreased as compared to controls
and cortical animals but this difference failed to reach statistical significance in 3.0 and
2.5 second sessions (P<0.2). But in 2.0 second session, the hippocampal animals exhi-
bited significant decrease in conditioned stimulus latency (P<0.01) as compared to con-
trols. It means that the response becomes more rapid to avoid the shock as the time
taken by the hippocampal animals to avoid shock is less in 2.0 sec session as compared
to controls (Fig. 3).

In hippocampal animals unconditioned stimulus latency decreased as compared to
controls and Sham contnol group animals but was statistically insignificant.

DISCUSSION

In the present study it has been observed that the rats .with dorsal hippocampec
tomy had less error scores and showed a facilitation for the acquisition of conditioned

avoidance behavioural response as compared to controls and Sham control grouped animals.
Thus hippocampal rats were significantly better than controls in the present task of avoiding
electrical shock with conditioned visual stimulus. This confirms the results of Jackson
and Strong (8). The faster learning with dorsal hippocampal lesions could be due to
swifter noticing of the visual cue in the present experiments. This further collaborates the
findings of Stevens and Cowey (19) of faster cued learning in rats with large hippo
campal lesion.

Our results could be explained on the basis of the proposed hypothesis by Douglas
and Pribran (2) and Douglas (4) that hippocampus acts as a 'gate' restricting the range
of stimuli to which an intact animal attends. According to Douglas (3) the hippocampus
blocks sensQry imput in the primary pathways. However, Douglas (3) could not demons
trate the effect of hippocampal stimulation on sensory evoked potentials but there is evi
dence that hippocampal stimulation reduced the amplitude of evoked potentials in the
visual cortex (17,18). Moreover, Nauta (14.15) demonstrated that in rats there was a
direct efferent r:rojection from the hippocampus to mesencephalic reticular formation.
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Hippocampal connections with reticular formations are responsible for controlling attention
by inhibiting the lower brain stem activating systems (11). In view of this out rats with
dorsal hippocampectomy therefore could not inhibit the lower brain stem activating system.
As a result of this they could not ignore the visual cuts and thereby failed to habituate to
them like normal controls.

Facilitation for the acquisition of conditioned avoidance behavioural response
with significant decrease in conditioned stimulus latency in 2.0 sec session could also be
explained on the basis of decreased distractibility (5. 6). The decreased conditioned
stimulus latency which was observed with ready acquisition of conditioned avoidance
behavioural responses (18) in the same session could also be due to anticipatory response
to visual stimulus.

In the light of the. present observations it is concluded that dorsal hippocampus
plays an important role in restricting the range of peripheral stimuli to which an intact
animal attends and showed facilitation in the conditioned avoidance behavioural response to
the visual stimulus.
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