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BINOCULAR AND MONOCULAR TILTDISCRIMINATION
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Abstract. Twenty eight rabbits were trained to discriminate striated
patterns of different orientation, first binocularly, than with each eye
separately. There was no evidence of systematic dominance of either the
left or the right hemisphere.

- Hemispheric dominance in humans is well established (9), although
stimulus dependent (15). In 95%6 of right-handed humans the left he-
misphere is dominant for speech and language (12). In spatial orienta-
tion tasks however, such as the detection of lines of different orientation,
the right hemisphere is dominant (1, 2, 11).

Dominance of one hemisphere has been described in animals. In
monkeys no lateralization was found in the formation of memory tra-
ces in a visual discrimination task (8). However, in an auditory-depen-
dent memory task a hemispheric lateralization is likely to exist in
monkeys (4, 5). In adult cats hemispheric dominance pattern discrimi-
nation (21, 22) has been found. Left-hemidecorticated rats showed less ac-
tive exploring behavior than right-hemidecorticated ones, when handled
in early life (3, 10). In rats Zimmerberg et al. (7, 23), found a correlation
of spatial preferences and asymmetries of striatal dopamine contents.
Finally in birds, lateralization of the left half of the brain has been
found in vocalization (14).

Within a series of studies on visual discrimination carried out in our
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laboratory, we were interested in a possible dominance of either the left
or the right hemisphere in the rabbit. In the present study rabbits we-
re trained, first binocularly then monocularly, to discriminate vertical
versus oblique striated patterns of different orientation.

Twenty-eight Dutch belted rabbits were used. The pattern d150r1—-
mination apparatus and the automatic control system have been descri-
bed elsewhere (16, 17). The apparatus consisted of a box with one wall
having two hinged panels on which visual patterns could be back pro-
jected. To make a correct choice, the animal had to press the panel illu-
minated by the correct pattern. This response was rewarded by a food
pellet. When the animal chose the incorrect pattern, no reward was gi-
ven and the trial was terminated. The food rewarded pattern was placed
randomly right or left. Per day 100 trials were given. ‘

As shown in Fig. 1 the animals first learned to discriminate between
a horizontal and a vertical striated pattern. The vertical one was always
rewarded. After reaching the 90%, criterion the horizontal bars were
rotated 45 degrees either clockwise or counterclockwise. First this task
was presented to both eyes, then to each eye separately, one eye a day.
A maximum of five days was allowed to reach criterion. The same pro-
cedure was followed for 25 and 15 degrees.
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Fig. 1. Example of a training curve of an animal in which the right eye was do-
minant throughout the training procedure.

" The two most extreme training curves are shown in Figs. 1 and 2.
The animal in Fig. 1 shows a profound dominance of the right eye which
persisted for all angular differences, whereas the second animal was
symmetrical through the whole training procedure. The average scores
of the last two training days are shown in Fig. 3 for each angular dif-
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ference. The differences between binocular and monocular vision were
statistically significant (Student-test, t = 5.11 for 25° 4.71 for 25° and
#4.17 for 15°, P << 0.01). No significant differences were seen between the
average scores of the left and right eye. Thereafter the individual trai-
ning curves were studied. The scores with the left and right eye open,
during the last 2 days of training with the 45° 25° and 15° angle diffe-
rences were compared. Arbitrarily an animal was considered “a-symme-
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Fig. 2. Example of a training curve of a symmetric animal.

trical” if there was a 10%o score difference at any of the angle-differen~
ces. This was found to be the case in 68%¢ of the animals. If an animal
was “asymmetrical” at more than one angle-difference, it was always
the same eye which dominated. Figure 4 shows that the average score
differences increased with the angle differences (Student-test t = 2.60,
P <0.05). In 58% of the asymmetric animals the righteye was domi-
nant, in 42%a the left eye.

As described, in 68%0 of the animals performance with the left and
right eye open differed. This is in agreement with a previous publica-
tion in which rabbits were trained to discriminate vertical from horizon-
tal striations, mirror image striations and inverted triangles (19). No
systematic dominance of either the left or right eye was found in the
present results. However, as stated the percentage of asymmetric ani-
mals increased with the decrease of angular differences. Once establi~
shed, no shift was seen in ocular dominance (20).
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Since 90 percent of the optic nerve fibers cross in the chiasm (6, 18),
it is tempting to interprete these differences in performance of either the
left or the right eye as a hemispheric one. Hemispheric dominance, as
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Fig. 3. Average scores of day 4 and 5 for each angular difference in binocular
and monocular trained rabbits (n = 28, Mean and Standard Error).
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Pig. 4. Average score differences and standard errors of the mean in 19 asymme-
trical animals for each angular difference.

a working hypothesis for further studies, is supported by the fact that
hemispheric asymmetry in the rabbit was described in two EEG studies.
Nelson (13) has found EEG asymmetries between the hemispheres of the
rabbit during a water reinforced discrimination task. During the perfor-
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mance phase of this task a consistent hemispheric asymmetry was found,
whereas during the non-reinforced phase no asymmetries could be demon-
strated. Although the direction was always the same within one animal,
the direction of the asymmetry varied between the animals. Webster
(22) reports that in the rabbit during the REM sleep one hemisphere is
more active than the other one, while during the non-REM sleep the si-
tuation is reversed. In 3 out of 5 rabbits studied, the left hemisphere
was the most active one during the non-REM sleep, whereas in the ot-
her two animals, the rigth hemisphere was the most active one.

The authors are greatly indebted to Mrs F. E. van de Plasse-Leng-
keek and Mr B. L. F. Weijer for their technical assistance.
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