Deficits in reversal learning in Burmese cats
with bilateral association-area lesions®
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Pure-bred Burmese cats, with complete bilateral association-area lesions, were
impaired in learning successive discrimination reversals.

Association-area lesions in cats
impair performance on a variety of
learning tasks. Lesions in the anterior
association areas produce transitory
delayed response impairment (Warren,
1964), alternation and delayed
alternation impairment (Yamaguchi
et al, 1957), permanent discrimination
reversal learning impairment (Warren,

1964), conditioned inhibition
impairment (Konorski & Lawicka,
1964), impairment of double

alternation tasks (Warren, 1964), and
behavior requiring use of
response-produced cues (Wagman,
1968). Posterior association-area
lesions in cats produce transitory
learning setdeficits (Meyer, 1958) and
hinder complex visual discriminations
(Hara, 1962). Lesions in the posterior
association areas (AMSA, PMSA) and
the pericruciate area (PCA) prevent
sensory preconditioning (Thompson &
Kramer, 1965) and seriously impair
audio-visual conditional learning
(Thompson & Johnson, 1966).
Association-area lesions also affect
auditory frequency discrimination
(Thompson & Smith, 1967).

The following study was the last in
a series that attempted to discern
closely the deficits associated with
extensive bilateral association-area
lesions, i.e., lesions which cover
completely both anterior and posterior
association cortex. The reversal
problem was picked in order to assess
postional tendencies and rate of
acquisition.

METHODS

The Ss were two male (Ss 1 and 6)
and three female (Ss 2, 4, and 5)
pure-bred adult Burmese cats. Their
previous WGTA experience included a
variety of object discrimination,
auditory discrimination, and
learning-set problems in the 3 years
prior to this study (Stevens, 1965;
Davis, 1967).
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Each cat was presented with
randomly paired maultidimensional
stimulus objects. The object positions
were varied on every trial in
accordance with a modified Gellerman
sequence. After successfully choosing
the correct object on eight consecutive
trials, the S was given eight more trials
(overlearning). At this point, the
reward contingencies were reversed,
the previously rewarded object now
being not rewarded, and vice versa. In
this fashion, successive reversals were
obtained with a single pair of stimuli
over a 15-day period with exactly 50
trials given each day. For the purpose
of scoring reversals, Trial 1 on a new
day was treated as though it were an
extension of the previous day’s trials.
Therefore, it was possible to have the
sequence of eight criterion trials or
eight overlearning trials take place over
a 2-day period.

Ss 2, 4, and 5 had received bhilateral
cortical lesions (done by J.L.D.)
approximately 7 months prior to this
study. All three Ss had postoperative

testing experience on object
discrimination, auditory
discrimination, and learning-set

problems (Davis, 1967). Anatomically,
the bilateral ablations were intended
to include the following: middle
suprasylvian gyrus, the anterior third
of the lateral gyrus, both banks of the
cruciate sulcus, and area on the
anterior cingulate gyrus slightly ventral
to the cruciate sulcus. After
completion of testing, the animals
were given a brief neurological
examination; the brains were perfused,
examined grossly, stained, and
sectioned.

RESULTS

Behavioral
Mean total errors to criterion were
31.6 for the control group and 103.5
for the lesioned group (see Fig. 1). Over
the total of 750 trials, the experimental
group averaged 4.0 completed reversals,
while the control groups averaged 8.0
(Fig. 1). Surprisingly, mean error scores
on the eight overlearning trials were 1.0
and 2.0, respectively, indicating greater
accuracy among cortically damaged

cats. The Mann-Whitney test yielded
significant Us, p < .05, for group
comparisons on all three »>f these
measures. Analysis of positional
responses revealed no lesion effect. In
an earlier postoperative study with
these cats (Davis, 1967), discrimination
problems without reversal showed a
significant but relatively small
decrement in the operated Ss.
Evidently, the reversal requirement
severely strained the capabilities of
these animals.

Anatomical

Anatomical reconstruction of the
lesions (Fig. 2) shows total ablation of
the middle suprasylvian gyrus (AMSA
and PMSA) on the right hemispheres.
The middle suprasylvian lesions on the
left hemispheres are not as extensive
but are complete. The left and right
lateral gyri are adequately lesioned in
all animals, Finally, there is a bilateral
loss of cortex in the pericruciate area
(PCA), but the lesion does not extend
to the bhottom of the cruciate sulcus in
any animal. The optic radiations were
not damaged, and the LGN appeared
normal,

DISCUSSION

The slower attainment of criterion
and the greater frequency of errors in
the operated animals indicates a
learning deficit. The nature of the
deficit receives some light from an
examination of the scores on the eight
overlearning trials: the rather
surprising fact that lesioned cats were
more consistent in choosing the
correct stimulus can be interpreted as
both greater stereotypy and a
reduction in normal variability. A
response once learned was less
susceptible to change in these Ss. An
alternative explanation is that the
slower learning of the experimental Ss
was associated with more practice of
the correct response and more
inhibition of the incorrect response.
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Fig.1. Mean number of errors to
criterion and mean number of
completed reversals for experimental
and control animals.
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Fig. 2. Anatomical composite reconstruction of lesions. Solid areas represent
the minimal lesion and hatched areas the maximal lesion in the three

experimental animals.

Although the reversal learning deficit
was clearly established over the 15
days and 750 trials reported here, the
cats -had previously been through a
7-month postoperative period. This
was judged sufficient to allow for any
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temporary behavioral fluctuations
_associated with the lesions to diminish.
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