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Here, we show that activity of the ventral striatum, including the nucleus accumbens (NAc),
which plays a critical role in processing of motivation, increased and its functional
connectivity with M1 emerged and was progressively strengthened during the recovery. In
addition, functional connectivities among M1, the ventral striatum and other structures
belonging to neural circuits for processing motivation were also strengthened during the
recovery. In addition, lesion of NAc by ibotenic acid prior to spinal cord injury resulted in
the delay of recovery. These results give clues to the neuronal substrate for motivational
regulation of motor learning required for functional recovery after spinal-cord injury.
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2. Recovery of finger dexterity after spinal-cord
injury. (A) Extent of the I-CST lesion at the C4—C5
segment (indicated by black hatch) in three monkeys.
(B) Representative video frames showing the recovery
of finger dexterity in monkey T. Red arrows towards B
indicate the corresponding day on the plot of recovery
time course. Intact: Day -20, Early: Day 27, Late: Day
137. (C) Recovery time course of precision grip in three
monkeys.
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[X] 4. The correlation of rCBF between the ventral
striatum (VSt) and the primary motor cortex (M1)
before and after spinalcord injury. (A) Region of
interest (ROI) in the ventral striatum (a, co-VSt),
contralesional primary motor cortex (left on b, co-M1)
and ipsilesional primary cortex (right on b, ip-M1). Each
ROIs were indicated by crossed point of the red lines.
(B) The correlation of rCBF between the VSt and the
M1 before and after the spinal-cord injury. Scatter plot
diagrams show the correlation of rCBF between the
VSt and the co-M1, and between the VSt and ip-M1
during intact (a and e), early recovery (1-2 months
after lesion, b and f), late recovery (3—4 months after
lesion; ¢ and g) and recovery (including the data from
both early and late recovery; d and h) stages.
Individual data points indicate the data from individual
sessions of the PET scan in each monkey that are
shown with different symbols. Numerals beside the
regression lines indicate Pearson’'s correlation
coefficients (r) (dotted line: P,0.05, thin line: P,0.01,
bold line: P,0.001) and P-values (p). The plots without
the r and p-value, indicate no significant correlation.
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