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The interplay between metabolic diseases, nutrition and dementia



How Does Low-Quality Diet Contribute to Neurodegeneration and 
Dementia?



Biological pathways mediating the relationship of the diet with cognition

 

Hussein N Yassine Lancet Healthy Longev. 2022 



Rut Fadó et al., Nutrients 2022

Why a high-fat diet can harm your memory?



De Paula et al. Frontiers in Neuroscience 2021

Hippocampal dysfunction in high-fat-diet mice



Garcia-Serrano AM., et al. Aging and Disease 2022 

Memory impairment induced by HFHSD( high-fat and high-sucrose 
diet ) exposure



Neuroinflammation and neurodegeneration analysis in the hippocampus 
and cortex

Garcia-Serrano AM., et al. Aging and Disease 2022 



Short-term high-fat diet disrupts memory and brain integrity

De Paula et al. Frontiers in Neuroscience 2021



Manish Loomba et al., Nutrients 2025

Diet quality modulates adiposity, systemic metabolism, and brain 
aging



Association of HbA1c levels with incident dementia in
people with type 2 diabetes. (a) Meta-analysis of studies
assessing HbA1c as a continuous variable. (b) Summary
of studies assessing HbA1c as a categorical variable.

Association of diabetes duration and incident dementia in people
with type 2 diabetes.

Associations of glycaemia-related risk factors with dementia and 
cognitive decline in individuals with type 2 diabetes

Mahtab Tabesh et al.,  Diabetic Medicine 2025



Insulin Resistance in the Brain

• Brain insulin resistance impairs synaptic function and learning.

• Linked to cognitive decline, Alzheimer’s disease, and neuroinflammation.

• Affects hippocampus, cortex, and cerebrovascular function.

Spinelli et al., Brain Insulin Resistance and Hippocampal Plasticity 2019Thomas Scherer et al., Nature Reviews Endocrinology 2021



Keren Esther Kristina Mantik Int. J. Mol. Sci. 2023

Mechanisms of action and pharmacological effects of anti-diabetic drugs 
exhibiting neuroprotection in preclinical studies



B.J. Dutta et al Pharmacological Research 2022

Neuronal insulin signaling in normal brain vs diabetic brain
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                                             Molecular Mechanisms

• Insulin resistance affects amyloid-β and tau pathways

Chronic inflammation activates microglia and accelerates neurodegeneration

• Oxidative stress and mitochondrial dysfunction damage neurons

Teresa Ponce-Lopez  Int. J. Mol. Sci. 2025

What is the link between metabolic syndrome and dementia?



Puja Ghoshet al., Ageing Research Reviews 2024 

Cytokines released by adipose tissue in obese patients induce neuronal 
senescence

https://www.sciencedirect.com/journal/ageing-research-reviews
https://www.sciencedirect.com/journal/ageing-research-reviews
https://www.sciencedirect.com/journal/ageing-research-reviews


Metabolic syndrome

Metabolic syndrome is a combination of risk factor 

abdominal obesity, high blood pressure, high blood 

sugar, high triglycerides, and low HDL that 

together increase the risk of diabetes, heart disease, 

and dementia.



Shu-Dong Qiu1, Journal of Alzheimer’s Disease 2025

Meta-analysis of associations between MetS and cognitive impairment in 
longitudinal studies and cross-sectional studies.



Shu-Dong Qiu1, Journal of Alzheimer’s Disease 2025

Associations between five components of MetS and the risk of dementia



Meta-analysis of associations of MetS with dementia.

Shu-Dong Qiu1, Journal of Alzheimer’s Disease 2025



Adriana M. Capucho et al., Nutrients 2022

Metabolic syndrome increases the risk of developing Alzheimer’s and 
Parkinson’s diseases



How dietary interventions improve cognitive health in Metabolic 

Syndrome?
Exercise and dietary influences on brain 

health and Alzheimer’s disease risk. 

Exercise and components of the 

Mediterranean diet have beneficial 

effects on the brain that result in 

increased BDNF, reduced inflammation, 

and increased insulin sensitivity. 

Conversely, a sedentary lifestyle and 

components of the Western diet 

increase the risk of Alzheimer’s disease 

through reductions in BDNF, increased 

inflammation, and reduced insulin 

sensitivity. 

Baranowski BJ et al., Appl Physiol Nutr Metab. 2020



Baranowski BJ et al., Appl Physiol Nutr Metab. 2020

Nutrient classification, recommendtions, and effect on cognition and 
Alzheimer’s disease (AD) pathology



Keren Esther Kristina Mantik Int. J. Mol. Sci. 2023

Neuroprotective effects of antidiabetic drugs: evidence from clinical trials 
and observational studies



Guo et al. Frontiers in Pharmacology 2023

Tirzepatide ameliorated DM-induced Spatial learning memory 
impairment



Tirzepatide affected synaptophysin proteins and dendritic spines in 
diabetic rats.

Guo et al. Frontiers in Pharmacology 2023



Conclusioni

• La dieta ad alti contenuti di Grassi Saturi 
provoca delle alterazioni molecolari che 
facilitano il declino cognitivo

• La Sindrome Metabolica come tale e i suoi 
componenti sono fattori associati 

• La terapia antidiabetica ( GLP1 RA) sembnra 
avere una qualche utilità nel controllo del 
deficit cognitivo 
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