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Motor training strengthens the GABAergic synapses onto corticospinal tract
neurons in the primary motor cortex

Kida, Hiroyuki
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Nerve fibers in the corticospinal tract originate from pyramidal cells in
layer V of the motor cortex. To analyze motor learning-induced plasticity at layer V synapses in the
primary motor cortex (M1), we trained rats with a rotor rod test. We made acute brain slices of the
M1 in untrained, 1-day trained, and 2-days trained rats to evaluate synaptic plasticity. We
recorded miniature EPSC and IPSC to evaluate synaptic plasticity in layer V neurons by retrograde
tracer in striatum and C4 cervical spinal cord, respectively. Compared to untrained controls,
trained rats showed significantly higher miniature IPSC amplitude and frequency, suggesting
inhibitory synaptic strength.Thus, the motor-training clearly induced dynamic change in the
plasticity at layers V synapses in_the M1. Together with the plasticity at layers I1/111 synapses
(Kida et al, 2016), the plasticityin the M1 circuit may contribute to reorganize the control system

of pyramidal tract after the motor training.
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