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Abstract. Regular exercise has systemic beneficial effects, including the promotion of brain 

function. The adaptive response to regular exercise involves the up-regulation of the enzymatic 

antioxidant system and modulation of oxidative damage. Reactive oxygen species (ROS) are 

important regulators of cell signaling. Exercise, via intensity- dependent modulation of 

metabolism and/or directly activated ROS generating enzymes, modulates the cellular redox 

state of the brain. ROS are also involved in the self-renewal and differentiation of neuronal stem 

cells and the exercise-mediated neurogenesis could be partly associated with ROS production. 

Regular physical exercise and nutritional intervention decrease both the incidence and symptom 

intensity of Alzheimer’s Disease (AD) and modulate microbiome. When APP/PS1 mice were 

subjected to exercise and probiotics they significantly outperformed controls, whereas exercise, 

prebiotics alone and the two together resulted in decreases in beta-amyloid plaques, and 

increased microglia numbers around the plaques. Moreover, data also showed that exercise 

training increased the levels of anti-inflammatory microorganisms, such as bacteria that are 

involved in butyrogenesis. Overall, it is clear that physical exercise neuroprotective effects on 

brain via complex mechanisms.  
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