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[Purpose]

In this study, we aimed to investigate the characteristics of postural
control disturbances in rats with sensorimotor cortex (SMC) or cerebellar
vermis (CV) lesions. To accomplish this, we developed a novel posturography
technique to measure changes of the center of pressure (COP) of small
animals. In some animals, we recorded the EMG activities of fore- and

hindlimbs simultaneously with measurements of COP changes.

[Methods]

Sprague-Dawley rats were divided into 3 groups: control group (n = 6), left




sensorimotor cortex lesion group (n = 6), and cerebellar vermis lesion group
(n = 5). SMC and CV lesions were made by suction and removal of brain
tissue. We measured COP changes in the 3 groups during floor inclination in
the lateral (left and/or right) and antero-posterior directions at angles from 0
to 30 degrees with angle velocities of 1.8, 5, 10, and 15 degrees/sec. Before
applying our posturography technique to animals, we verified its
measurement sensitivity and reproducibility for COP measurements.

We performed COP measurements 2 days before and 2, 7, and 14 days after
lesions were induced in the SMC and CV groups, and then calculated
COP-related parameters (average velocity, root mean square area, and
maximum displacement). In 2 animals from each group, we chronically
implanted pairs of Teflon-coated, multi-strand stainless wire electrodes into
fore- and hindlimb extensor muscles to record their EMG activities during

postural changes.

[Results]

The control group made postural adjustments well corresponding to
changes of inclination angles at any angle velocity in the lateral and
antero-posterior directions. In addition, EMG activities of fore- and hindlimb
extensor muscles were augmented gradually as inclination angle increased.

Animals in the SMC group showed characteristic postural changes in
response to floor inclination in the lateral direction. On days 7 and 14 after
lesion induction, the extent of their postural changes during floor inclination
became similar to that before lesion induction. However, the SMC group did
not show clear laterality in their COP changes during floor inclination, thus
indicating that the postural control disturbances were observed not only in
the paretic side but also in the non-paretic one.

Animals in the CV group showed a remarkable increase in COP changes
during floor inclination in antero-posterior directions. Occurrences of their
postural changes were clearly delayed in comparison to those of the control
group. Phasic EMG activities were observed simultaneously with these
postural changes. These characteristic postural changes of the CV group
became much more apparent on days 7 and 14 after lesion induction. These
postural disturbances were sustained, and did not recover with the time

lapsed after lesion induction.




[Discussion]

In this study, characteristic features of postural control disturbance during
floor inclination were found in both the SMC and CV groups.

Their postural disturbances recovered over time, possibly due to plastic
changes in the parts of the central nervous system that are related to
postural control, which include the corticospinal and corticoreticular tracts
originating from the intact sensorimotor cortex.

Postural disturbances in the CV group were characterized by decreases of
postural muscle tone and disorders of equilibrium and limb coordination. In
addition, recovery of postural disturbances was not observed, probably due to

impairment of motor learning caused by cerebellar lesion.

[Key words] postural control, postural sway, cerebral cortex, cerebellum
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