KIN 436, BWST Lecture


I. Activity-dependent plasticity in the spinal cord and body weight supported treadmill training 

A. Control of movements in the legs

1. control of leg movements is by descending pathways driving spinal neuron circuits (CPG)

2. descending pathways activate the flexor and extensor spinal neurons to generate locomotion

3. sensory information shapes the activity of flexor and extensor spinal neurons allowing for adjustments

4. if descending pathways are eliminated (complete spinal cord transection), sensory information alone must drive the spinal neurons that generate locomotion to compensate for lack of descending input

5. for example, control of locomotion (walking)

a. weight bearing enhances ipsilateral extensor neuron activity and contralateral flexor neuron activity

b. hip extension enhances ipsilateral flexor neuron activity and contralateral extensor neuron activity 

B. New theory: The spinal cord “learns” to step

1. spinal cord learns to use sensory information to drive activity in the flexor and extensor spinal neurons that generate locomotion

2. learning by the spinal cord requires repetitive activation of these sensory and spinal neurons, i.e. practice or training, which strengthens and reinforces synapses in these neural pathways
3. evidence for spinal learning theory is from spinal cord transected cat experiments at UCLA
a. adult cats receive a complete surgical spinal cord transection (thoracic level), leaving the hindlimbs “paralyzed” but the forelimbs are intact

b. treadmill training with body weight support and leg movement assistance is performed for several weeks

C. Body weight supported treadmill training
1. Treadmill stepping while body weight is supported by a mechanical system
2. Sensory information is delivered in the optimum spatial and temporal patterns
a. weight bearing is adjusted by the mechanical system
b. leg movements are facilitated by leg trainers
c. hip movements are facilitated by hip trainer
3. BWST is effective for improving stepping after complete and incomplete SCI (Harkema)
