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Comparison of the free and forced-choice groups

To see whether the acquisition of the task depended on which paw was used in the
first week of training, the performance of the free and forced-choice groups of animals
were compared. For the forced-choice reaching group, only normal animals were trained,
so only normal animals were used for comparison with the free-choice reaching group. A
plot of the total reaching attempts made by animals in both groups showed that they were
equivalent (see Figure 13). There was a significant improvement in use of the trained
paw across days in both training blocks (F(4,52) = 83.9, p<.001 and F(4,52) = 46.6,
p<.001). There was no significant effect of group and no interaction effect (F(1,13) =
2.56,p=.13, and F(1,13) = .41, p=.53); and (F(4,52) = .86; p=.49, and F(4,52)=1.99, p
=.11 respectively). For the first training block, the untrained paw showed significant
group, day and interaction effects for total reaches (F(1,13) = 10.4, p<.01; F(4,52) = 7.21,
p<.001 and F(4,52) = 5.21, p<.01 respectively). For the second block, there was only a
significant effect of day (F(4,52) = 15.5, p<.001) (see Figure 14).

The animals in both the free and forced-choice reaching groups were equally
adept at grasping and eating the food. Analysis of the trained paw revealed that in both
weeks of training, the animals improved across days (F(4,52) = 23.7, p <.001; F(4,52) =
8.85, p <.001), but there were no significant effects of group placement (F(1,13) = 3.66, p
=.08; F(1,13) = .33, p =.57) and no interaction effects (F(4,52) = .46, p =.76; F(4,52) =
4.42, p=.24) (see Figure 15). For the untrained paw, there was a significant decrease in

use across days in the first, but not the second week of training; (F(4,52) = 3.81, p<.01;
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F(4,52) = 1.06, p =.86). There were however no significant effects of group placement
and no interaction effects (F(1,13) =3.89, p =.07; F(1,13) = 1.42, p = .25), and (F(4,52) =

2.39, p =.06; F(4,52) = 1.06, p = .38) (see Figure 16)



Figure 13:

A comparison of the total reaching attempts made by normal animals in
the free and forced-choice groups. The data were collected for
performance with the trained paw during the first (graph A) and second

(graph B) blocks of training.
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Figure 14:
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The total reaching attempts made by the animals in the free and
forced-choice groups. The plot is of data collected for the untrained paw.
Graph A shows performance in block 1 while graph B shows performance

in block 2 of training.
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Figure 15:
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Using the percent correct reaches, the performance of the normal control
animals in the free and forced-choice reaching groups was compared.
Graph A is a plot of reaches with the trained paw during the first block of
the experiment. Graph B is a comparison of performance with the trained

paw during the second block.
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Figure 16:

The percent correct reaches with the untrained paw for the free and
forced-choice reaching groups. Graph A shows performance in the first
block while graph B shows performance during the second block of

training.
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DISCUSSION

The results suggest that the corpus callosum may not be required for bilateral
postural adjustments during the skilled reaching task, because there were no apparent
postural differences between the groups. Although a new posture may be required and
some learning involved, the callosum is not critical. Intact animals may use it for
transferring information about balance, while transected animals may rely on a
non-callosal strategy. In any case, casual observation of the animals suggests that balance
in the experimental animals was unaffected by the callosal transection This conclusion is
supported by other studies on split-brain subjects. In both human and non-human
animals, no deficits in balance have been reported, even though the subjects may be
impaired in other tasks involving hemispheric communication (Intriligator et. al, 2000;
Mohr et. al, 1994). One reason for lack of impairment in balance may be that the primary
centre for coordination of motor control is the cerebellum. Several studies have shown
that animals with lesions to the cerebellum perform poorly on tasks that require motor
coordination (Joyal et al., 1996; Le Marec et al., 1997). The animals in the present study
are therefore capable of maintaining their balance because the cerebellum is intact and
although inter-hemispheric coordination may be affected, the effect is not large enough to

cause a noticeable difference in the arm-reaching task.
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The results also suggest that the callosum may not be involved in the transfer of
information about the skilled reaching task from the trained to the untrained hemisphere.
This could be a Type 2 interpretation error, however, as a plot of these data shows that the
intact animals may have had a slight advantage over the experimental animals in the first
few days of the task (see Figure 7). The lack of statistical significance may be due to the
relatively small sample size.

As mentioned above, several studies have shown that an intact callosum facilitates
the transfer of information about a skilled task from one hemisphere to another (Hunter et
al., 1975; Thut et al., 1997). It was therefore expected that the normal animals would
perform significantly better than the experimental animals when training shifted to the
untrained paw. The experimental group did drop from approximately 70% accuracy on
the final day of block one to about 50% on the first day of block two, while the normal
group only dropped from 79% to 70%. Even if this difference in performance loss is real,
it may have been caused by factors other than the callosotomy. For example, the surgery
may have caused additional damage to the brain that compromised performance. This
explanation seems unlikely however, because the first block performance was comparable
between the two groups. Most animals in all three groups of animals were reaching
approximately 200 times by the second day of training and all were reaching
approximately 300 times by the fifth day of training (see Figures SA and 9A). These data
showed that the motor performance was equivalent. Thus, any disadvantage suffered by

the experimental group was not due to a nonspecific performance deficit due, for
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example, to motor cortex damage. It could also be argued that experimental animals
performed poorly in block two because they were more reluctant to switch from one paw
to the other. There may have been a problem with inhibition of well-trained responses.
However, all animals in the second training block showed comparable numbers of
attempts to use their previously trained paw (see Figures 6B and 10B). The experimental
group did not perform significantly differently from the other groups.

The purpose of the animals in the forced-choice group was to see whether there
was an effect of paw preference that may have been a reflection of brain lateralisation.
Unfortunately, because of lack of time, only a normal control group of animals could be
trained, and these were compared with the normal animals that had been allowed to use
their preferred paw in the first training block. If there was a strong laterality effect, then
the free-choice group would have performed much more poorly during block two than the
forced-choice group. However, both groups performed comparably during block two in
terms of number of reaches (see Figure 13) or performance level (see Figure 15). Also,
the animals gradually stopped using their untrained paw in the second week of training at
an equivalent rate. The graphs showed that the animals were equally successful at
performing the task and seemed to show that there was no effect of hemispheric
dominance. These data agree with research carried out by Castro-Alamancos (1993) and
Whishaw (1992). The study by Whishaw was carried out using Long-Evans hooded rats,
the same strain used in the present study. Whishaw concluded that rats may prefer to use

one paw over another, but this preference is not a reflection of dominance of one
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hemisphere over another in reaching behaviour. Limb preference in the reaching task is
only expressed when the animal begins reaching. The animal may, if tested on another
task, use its other paw preferentially. The use of one paw over another is advantageous to
the rats because it allows them to perform better in the reaching task. Whishaw found
that animals that were ambidextrous performed more poorly than animals that showed a
degree of lateralisation. To this end, animals that showed ambidexterity (animals that
were still reaching with both paws on the third day of training) were excluded from the
present study. The lack of evidence for hemispheric dominance in the skilled reaching
task indicates that dominance is not a likely cause of any benefit or disadvantage that the
animals gain from switching from one paw to the other. The possibility that the
experimental animals were adversely affected in the skilled reaching task was discussed
above. If this effect is real, it may reflect a deficit in the ability of the trained hemisphere
to "teach" the untrained hemisphere how to perform the task. Work is currently
underway to increase the number of animals in each of the groups in order to obtain a

more conclusive result.
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