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Fundamental research for understanding the working memory during locomotion
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The working memory system involving the body schema that represents the geometry
of the body with respect to the external environment, for example, obstacles and/or objects close to the
body, could have a key role_in regulating stepping movements during locomotion. This study demonstrates
the importance of memory-guided limb control for stepping over an obstacle during locomotion, and the
mego:y-guided limb movements in stepping over an obstacle were impaired in Alzheimer’ s disease (AD)
model mouse.

We used the triple transgenic $3XTg) mice to examine the effects of memorﬁ deficits in terms of tripping
and contact with obstacles. We found that the frequency of contact of the hindlimbs during an obstacle
avoidance task increased significantly in 10-13 month-old 3xTg (0ld-3xTg) mice compared with
control mice. Furthermore, using an interrupted obstacle avoidance task, we found that 0ld-3xTg mice
showed severe deficits in their working memory.
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Figure 1 Amyloid b deposition in cortex and hippocampus.
Schematics of coronal mouse brain sections (a,e). Red boxes
indicate the region shown in the panels showing the cortex
(b—d) and hippocampus (f-h), respectively. (b,f) No Ab
depositions were visible in the cortex (b) or hippocampus (f)
of WTmice (8 months old). (c,g) The cortex of Young-3xTg
mice (5 months old) has slightly visible amyloid plaques (c),
but no plagues were observed in the hippocampus (g). (d,h)
The Old-3xTg mice (13 months old) show markedly larger
Ab depositions. Black boxes indicate the region shown in
insets (c,d, insets) and arrow heads indicate Ab deposition.
Scale bar, all images: 250 pm (b—d) and 500 pm (f-h).
Original magnifications, 10x (b—d), 80x (c,d, insets), 5x (f-h).
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Figure 2 Kinematic analysis of overground locomotion.

(a) Positions of the landmarkers are indicated. The horizontal
black arrow indicates the direction of movement. (b) Stick
figures of hindlimb movements in wild-type (WT), young
3xTg, and older 3xTg mice during the step cycle. (c—f) Spatial
and temporal parameters: walking speed (c), maximal toe
height during overground locomotion (d), stride length (e),
and swing duration (f). All averages are from 8 animals. The
data were analysed by means of two-way analysis of variance,
followed by individual comparison in Bonferroni post hoc
tests. The results are presented as mean + SEM. N.S. = not
significant.
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Figure 3 Delayed obstacle avoidance task.

Scatter plots of maximal toe heights of the first step after the
delay period. These data show only the leading hindlimb. The
horizontal black and shaded lines indicate the maximal toe
height of the control and s.e.m, respectively.WT (n = 8),
Young-3xTg (n = 8), and Old-3xTg (n = 9) mice were used in
this experiment.
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