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Hippocampal electrical activity with avoidance learning
during operant behavior in the rat

Shogo SakaTa and Sukeo SucmmoTO

Abstract

Hippocampal electrical activity was recorded from the dorsal hippocampus in rats during VI30” reinforce-
ment schedule for food and during tone presentation followed by avoidable shock (group AV), inescapable shock
(group IE), and no shock (group NS). Three groups of animals exhibited the different emotional levels.
Group IE showed the great suppression of barpress in response to the tone CS. Group AV showed moderate
suppression, and group NS was not suppressed to the tone. Group AV also learned avoidance running into
the safety zone. Hippocampal rhythmical slow activity was associated with their barpress responses and avi-
dance. It appears that hippocampal RSA correlates the initiation of operant behavior. Hippocampal auditory
evoked potential increased the amplitude in progressive sessions for group IE. In group AV, it was not so lar-
ger as group IE. It suggests that auditory evoked potential reflects the significance of signal to animals.
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Fig. 1. Diagram of the experimental apparatus.
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Fig. 3. CS-UCS presentation procedures of the three groups on the experimental ses-
sions. (Group AV means avoidable; Group IE means inescapable; Group NS
means no shock.)
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Fig. 4. Mean lever press responses during ex- Fig. 5. Mean suppression to the tone condition
perimental sessions. (Group AV means stimulus (CS) during experimental ses-
avoidable; Group IE means inescapable; sions. (Group AV means avoidable;
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Fig. 6. The left panel shows avoidance to the tone CS during ex-
perimental sessions of the avoidable group. The right
panel shows avoidance latency to the tone CS of the same
group.
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BEFORE TONE PRESENTATION DURING TONE PRESENTATION
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AV WWNWW W}WMMMW\ Fig. 8. FFT analysis of 5 seconds samples
before (dotted line) and during
s | (solid line) the tone CS of the
1sec. avoidable group.
Fig. 7. Fragments of EEG in the three experi-
mental conditions. The center line shows
the point of tone presentation. Negativity
up. (Group NS means no shock; Group IE

means inescapable; Group AV means avoid-
able.)
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