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Neurostimulation to influence the brain

C. SCHNEIDER, F. ALLEN DEMERS, V.H. FLAMAND, H. MASSE-ALARIE, L.D. BEAULIEU. Neurostimu-
lation to influence the brain and improve motor and cognitive function in aging. Geron-
technology 2016;15(suppl):164s; doi:10.4017/gt.2016.15.5.734.00 Purpose Human aging is char-
acterized by a progressive decline of cognitive and perceptual abilities with slowing down of
central processing and motor control issues. Neurophysiological studies showed for example
less brain motor activation', less interhemispheric dialogue? and compensation of brain func-
tion for motor control®. The transfer to brain of sensory signals from the body is impaired and
proprioceptive perception and sensorimotor integration are insufficient for proper functioning of
cognitive and motor networks. Our laboratory specializes in non-invasive neurostimulation
(NS), i.e. repetitive peripheral magnetic stimulation that massively recruits proprioceptive af-
ferents that supply brain with the missing or altered sensory information and up-regulate the
fronto-parietal mechanisms of brain adaptation*. Thus, NS ought to improve sensorimotor abil-
ities and reduces pain* because it influences brain plasticity and reactivate networks not work-
ing properly in older people with overt loss of autonomy. The common purpose of our random-
ized placebo-controlled studies using NS is to alter the course of functional loss in aging and
improve autonomy and quality of life. Method NS was administrated by means of an air film
cooled figure-of-eight coil (7cm outer diameter, each wing) connected to a rapid-rate magnetic
stimulator (Magstim Inc): the repetitive magnetic stimuli (biphasic waveform, 400us pulse
width) were delivered over muscles at a theta-burst frequency, i.e. 5-Hz bursts of three 50-Hz
pulses each and at an intensity producing palpable contraction with visible movements. Inter-
mittent paradigms (2s ON, 8s OFF) during 190s were used to mimic cyclical activation/ relaxa-
tion of muscle fibres. Double blind randomized and controlled designs enabled to test brain,
clinical, and functional outcomes at pre- and post-NS (n=55, 26 women, aged 6913 years).
Results & Discussion Overall, NS projects with brain-lesioned elders*® and in chronic low
back pain’ showed 20% increase of brain excitability, 25% improvement of function and 30%
decrease of pain. These after-effects after one session persisted if NS sessions were replicat-
ed® or combined with a task-oriented therapy’. Our ongoing studies in elders with Parkinson’s
disease or ‘learned non-use’ showed significant improvements of gait and posture control (no
more freezing, even for turning back while walking), 30% increase of muscle strength and no
more failure at sit-to-stand mobility task. The talk introduces NS as adjuvant to aging rehabili-
tation acting on brain plasticity. Altering the course of function loss will reduce sedentariness
that worsens decline®, and improve participation and quality of life of elders.
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