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Research over the past 5-10 years has 

provided evidence for the influence of 

physical activity and  diet in preventing 

neurological diseases. 





 
CLINICAL EVIDENCES 
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From energy metabolism 

to cognition 





“Diet, in conjunction with other aspects 

of daily living, such as exercise, has had 

a crucial role in shaping brain evolution 

and cognitive capacity” 

[F. Gomez-Pinilla, 2008] 



Feeding habits have been intrinsically 

associated with the development of human 

civilization, as people’s choice of what to eat 

is influenced by culture, religion and society. 



The brain consumes an immense amount of energy relative to the 

rest of the body. Thus, adaptations that facilitated food acquisition 

and energy efficiency exerted strong evolutionary pressures on 

the energy-demanding development of cognitive skills.  



Feeding as an adaptive mechanism for the development of cognitive skills 

Paleontological evidence suggests that there is a direct relationship 

between brain size and access to food in terms of both quantity and quality. 

It has been proposed that access to docosahexaenoic acid (DHA) during 

hominid evolution had a key role in increasing the brain/body-mass ratio. 

[Crawford MA, et al. 1999] 



 
NEUROBIOLOGICAL BASIS 

 
 



MOLECULAR CROSSTALK 

BETWEEN MUSCLE AND CNS  

 The functional relationship between CNS and its periphery 

has been traditionally regarded as a unidirectional downstream 

flow of information controlling muscle contraction. 

 Considering the crucial role of movement in the adaptability 

to the environment, it is plausible to assume the presence of a 

retrograde flow of information to the CNS.  



NEUROBIOLOGICAL BASES 
 

Supramolecular mechanisms          Molecular mechanisms 

Angiogenesis 

Neurogenesis 

Synaptogenesis 

BDNF 

IGF-1 

Neurotransmitters 

Intracellular Pathways 

[Lista I & Sorrentino G, 2010] 

Hormones 

VEGF 

UCP-2 

SIRT-1 



 Whereas the role of PA on neurogeneis is well 

established, synaptogenesis seems to be prevalently 

induced by cognitive stimuli such as those present in the 

experimental paradigm of EE. Nevertheless, a direct effect 

of PA on synaptogenesis has been reported.  
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 In rats, spine density on dendrites in DG increased following 

exercise. 

 Using high-density oligonucleotide microarrays a large number of 

gene transcripts associated with synapses has been showed in the 

hippocampus of rats voluntary running.  
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 BDNF that is involved in neuroplasticity, neuroprotection, growth 

and differentiation. 

 Neeper et al. (1995) first observed that PA affects BDNF 

production in the brain. Surprisingly, the greatest effects of exercise on 

BDNF mRNA occurred in regions not directly related to the motor 

system but associated with cognitive function. 
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Clinical studies also support the importance of BDNF in learning 

and memory in humans. A study conducted by Hariri et al. (2003) 

reported that individuals expressing a specific polymorphism in the 

BDNF gene exhibit learning impairments. 
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 Interestingly, BDNF shows large deficit in AD brain. In AD 

transgenic mice model it was reported that transcripts encoding 

BDNF are significantly upregulated in brain of mice exposed to EE 

and PA. 
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Diet and epigenetics 



Diet and epigenetics 

• Innovative studies indicate the exciting possibility that diet 

can influence epigenetic events (DNA methylation, 

transcripitional activation, translational control, post-

translational modifications). 

• These events can cause a potentially heritable phenotypic 

change. 

• BDNF is particularly susceptible to epigenetic modification. 



Diet and epigenetics 

 These studies represent a starting point for 

understanding how intracellular signaling that is 

triggered by lifestyle factors can promote lasting 

changes in DNA function in the brain and in 

cognitive capacity. 



Diet and epigenetics 

• Silent information regulator 2 (SIRT2), a member of the 

sirtuin protein family, has emerged as an important 

modulator of genomic stability that seems to act by 

silencing the function of specific genes. 

• A diet high in saturated fat reduces the expression of SIRT2 

in the rat hippocampus, whereas a diet high in omega-3 

fatty acids has the opposite effect.       [Wu A, 2007] 




