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AMYGDALOID STIMULATION AND OPERANT REINFORCEMENT
IN THE RAT:

ROBERT H. WURTZ? av»o JAMES OLDS
University of Michigan

Electrical stimulation of chronjeally implanted electrodes in 42 rats tested
for seif-stimulation and escape behavior indicated a topographical division
of the amygdala along classical anatomical lines. Most electrodes yielding
self-stimulation alone and most electrodes yielding highest self-stimulation
rates were in the centrsl and medial nuclei of the corticomedial division.
Most electrodes yiclding escape alone and all those yielding the highest
escape rates were proximeal to the lateral and lateral basal nueclei of the baso-
lateral division. Effects were not strietly localized; distribution of approach
and escape overlapped, with peaks in the corticomedial and bagolateral divi-
sions, respectively. All nuclei yielded mild self-stimulation and escape effects,
frequently from the same electrode, Self-stimulation rates were moderate but

" escape rates high compared with brain stem.

Operant reinforeement may be positive
or negative, depending on whether the basic
direction of behavior is toward or away
from the reinforcing stimulus. Electrieal
stimulation applied directly to the brain in
tegmentum, diencephalon, and telenceph-
alon often has one or the other or both of
these effects. The results of stimulation de-
pend usually on the anatomieal locus to
which the stimulus is applied, but some-
times on the parameters of stimulation or
on other characteristics of the electrieal
stimulus or the behavioral test (Olds, 1962).

I+ is generally agreed that the amygda-
loid eomplex is & correlating or modulating
structure within the brain's gystem of mo-
tivational and emotional mechanisms
(Gloor, 1960). But the relation of amygda-
loid stimulation to the distinction between
positive and negative reinforcement is un-
clear. A number of studies have indicated
that amygdsaloid stimulation elicits aver-
sive responses progressing from mild to in-
tense depending on the intensity or duration
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of stimulation (Ursin & Kaada, 1960). The
group of studies taken together produces a
strong impression that negative reinforce-
ment might be expected on stimulation of
most points in the amygdaloid complex.
The words used to deseribe the behaviors in-
volved include “fear,” “anxiety,” and “de-
fensive reactions.” At milder levels of stim-
ulation, alerting, and aitfention were ob-
served culminating in escape and flight on
the one hand and anger and fury on the other
as the stimulus intensity inereased.

In view of this series of observations sug-
gesting negative reinforcement, made
mostly on the cat, it was somewhat sur-
prising that a preliminary mapping of posi-
tive reinforcement effects, even though
done on the rat and monkey (Brady, 1961;
Bursten & Delgado, 1958; Olds, 1956;
Wurtz & Olds, 1961) listed the amygdala
and amygdaloid complex among the pri-
mary regions yielding approach reactions—
ie., positive reinforcement of behavior. The
yield of positive reinforcement might have
been anticipated on the basis of earlier work
reporting ohservation of sniffing reactions,
no reaction or attention unaccompanied by
fear or anger (Ursin & Kaada, 1960), eat-
ing and food-related activities, and female
sexual reactions (Gloor, 1960). Instead
these studies emphasized the aversive and
aggressive effects observed, and positive
reinforcement was not anticipated.

Areas previously thought to yield mainly

81







