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Résumé

Physical exercise (EX) is the most effective non-pharmacological strategy for promoting
health, preventing diseases, and aiding rehabilitation in stroke, depression, or neurodegener-
ative disorders (Mandolesi et al., 2018). Its benefits are largely mediated by brain-derived
neurotrophic factor (BDNF), a key regulator of neuroplasticity and neuroprotection. The
critical role of BDNF is evident, as anti BDNF strategies abolish EX-induced cognitive
benefits (Vaynman et al., 2003). Recent findings highlight an endocrine dialogue between
the brain and contracting muscles, where myokines secreted into the bloodstream stimulate
cerebral BDNF synthesis. However, vulnerable populations (e.g., elderly, stroke, COPD or
heart failure patients) may have limited capacity to engage in traditional EX. For individ-
uals unable to perform dynamic exercise, electromyostimulation (EMS) - a transcutaneous
peripheral electrical stimulation - emerges as a potential alternative to counteract cognitive
decline and support brain health. Our team previously demonstrated that acute EMS (two
sessions, one week apart) enhances cognition in humans and neuroplasticity in animals via
muscle-brain humoral interactions (Chaney et al., 2024). To amplify these benefits, we ap-
plied a chronic EMS protocol (7 days, 30 minute/day; 40Hz frequency, 400µs pulse width,
7s ON/14s OFF, progressive intensity: 6-20mA) on 8-week-old Wistar rats. Unexpectedly,
chronic EMS disrupted hippocampal BDNF signaling, reducing neuroplasticity-related pro-
teins. As assessed by several cognitive tests, this protocol also induced anxiety-like and
depressive-like behaviors. At the muscular level, EMS induced tissue damage and elevated
pro-inflammatory cytokines, with increased serum corticosterone. This heightened inflamma-
tory response extended to the hippocampus, where EMS-treated animals exhibited exacer-
bated neuroinflammation. These findings reveal a dualistic nature in muscle-brain crosstalk
and underscore the need to optimize EMS protocols for individuals unable to engage in con-
ventional physical activity.
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Tessier, A., & Garnier, P. (2024). Cerebral Benefits Induced by Electrical Muscle Stimula-
tion: Evidence from a Human and Rat Study. International Journal of Molecular Sciences,
25(3), 1883. https://doi.org/10.3390/ijms25031883

Mandolesi, L., Polverino, A., Montuori, S., Foti, F., Ferraioli, G., Sorrentino, P., & Sor-
rentino, G. (2018). Effects of Physical Exercise on Cognitive Functioning andWellbeing: Bio-
logical and Psychological Benefits. Frontiers in Psychology, 9. https://doi.org/10.3389/fpsyg.2018.00509
Vaynman, S., Ying, Z., & Gomez-Pinilla, F. (2003). Interplay between brain-derived neu-
rotrophic factor and signal transduction modulators in the regulation of the effects of exercise
on synaptic-plasticity. Neuroscience, 122(3), 647-657. https://doi.org/10.1016/j.neuroscience.2003.08.001


