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Postural muscle synergies and motor learning
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FFFER R OMEE (3£30) : We clarified postural muscle modes and learning effects during
compensatory postural response generated from sensory information triggered by
perturbations. The results of repetitive practice under horizontal surface translation
during standing indicated facilitation of atypical mode “Sway-mode”. Furthermore, we
conclude that individuals with mild cerebellar ataxia show more co-contraction modes and
impaired coordination during feedback and feed-forward postural control.
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Figure 1: The average values with the standard
error of the factor loadings of 10 muscles for
each task in the first principal components (PC1).
Note that the average values of the ten muscles
were relatively similar across Test-sessions (PRE,
MID, POST) and stability conditions. However,
the average value of the rectus femoris was
loaded significantly at the POST session in PC1
in the backward perturbations under the unstable
condition (BU). Likewise, that of the erector
spinae was loaded significantly at the POST
session in PC1 in the forward perturbations under
the unstable condition (FU). The asterisk
symbols show a significant effect of the factor
Test-session on the loading (p<0.05). BS,
backward perturbed direction under the stable
condition; FS, forward perturbed direction under
the stable condition; BU, backward perturbed
direction under the unstable condition; FU,
forward perturbed direction under the unstable
condition. TA, tibialis anterior; GM, medial head
of the gastrocnemius; GL, lateral head of the
gastrocnemius; SOL, soleus; RF, rectus femoris;
VL, vastus lateralis; BF, biceps femoris; S7,
semitendinosus; RA, rectus abdominis; ES,
erector spinae.
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Figure 3: Coefficients of determination from
-500 ms to t0 (denoted by open dots) in the
control group was 0.96. Note that a clear
correlation was seen between the variance of
A COP and values of index AV before action
initiation. Asterisks and crosses are shown during
the time intervals from t0 to +50 ms and from
+50 to +200 ms, respectively.
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