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Risk and protective factors for brain aging
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THE CONTINUUM OF COGNITIVE DECLINE

Normal cognitive aging
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Cognitive Aging Cognitive Decline Impairment (MCI)
Subjective forgetful jecti i Objecti gniti Progressive cognitive
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performance Preserved daily Loss of autonomy
function

KEY CLINICAL ENTITIES

« Amnestic / non-amnestic MCI « Mixed pathologi . F poral

+» Vascular cognitive impairment (VCI)  « Lewy body disease

*» Alzheimer's disease

BACKGROUND: COGNITIVE DECLINE
Pathophysiological Mechanisms and Unmet Needs

PATHOPHYSIOLOGICAL MECHANISMS INVOLVED IN COGNITIVE DECLINE
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Activated microglia
d astrocyt
bl ::ease al Reactive oxygen Cerebral small vessel
Socirdammaton species (ROS) disease, hypoperfusion Reduced acetylcholine
cytokines synthesis and release
(IL-1B, IL-6, TNF-a)
o . + Lipid peroxidati + Endothelial dysfunction + Impiaired i + Impaired energy metaboli
£ o fiaimatio + DNA damage * Reduced cerebral blood flow = + Memory deficits = Increased apoptosis
* Synaptic dysfunction + Protein oxidation « Blood-brain barrier + Executive dysfunction « Synaptic failure
= Neuronal damage + Mitochondrial injury disruption

RESULTING CONSEQUENCES

Neuronal loss Cognitive impairment @ Functional decline
and synaptic (memory, attention, and loss of
? degeneration executive functions, independence

language)

UNMET NEEDS IN THE MANAGEMENT OF COGNITIVE DECLINE

LIMITED EFFECTIVE EARLY DIAGNOSIS NON-COGNITIVE PATIENT COMPLEXITY LACK OF INTEGRATED LIMITED REAL-WORLD
THERAPIES CHALLENGES SYMPTOMS APPROACHES EVIDENCE
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» Few disease-modifying + Biomarkers not routinely + Mood disorders » Advanced age = Fragmented care = Few data from routine

treatments available + Sleep disturbances « Frailty « Need for multimodal clinical practice
« Mainly symptomatic + Heterogeneous clinical * Apathy, irritability . « Multimorbidity and personalized « Heterogeneity of

therapies presentations + Often under-recognized + Polypharmacy strategies study populations

and undertreated

Cognitive decline is a multifactorial process driven by complex biological mechanisms and associated with major

unmet needs. An integrated, multimodal and patient-centered approach is essential to improve outcomes.
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'eccitotossicita del glutammato puo causare danni ai

mitocondri, infatti:

* |"aumento dei livelli di GLU porta ad un eccesso di
calcio intracellulare che a sua volta puo danneggiare
i mitocondri ed innescare la morte neuronale

* 'eccessivo calcio intracellulare puo alterare la

Agente dannoso

Reticolo
@, endoplasmatico
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Aumento del Ca?+ del citosol

permeabilita della membrana mitocondriale, — T
causando rilascio di ROS e compromissione della ATT‘S‘ F°S“}"'p’“5i P’°‘J?asi i e
funzione respiratoria mitocondriale. Dkrinurions Diminyzione _ Distruzions

di ATP di delle proteine

fosfolipidi  di membrana e

del citoscheletro

 La disfunzione mitocondriale ed eccesso di calcio
possono innescare la via apoptotica, necrosi, morte
neuronale come nella SLA, ictus, traumi cranici e
malattie neurodegenerative, Alzheimer.
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The Hallmarks of Ageing in Microglia La reattivita microgliale alla base di

Laura Carr' - Sanam Mustafa'? - Lyndsey E. Collins-Praino’?®

patologie neuroinfiammatorie

2025
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Recenti evidenze riportano che nella fase di senescenza, la microglia assume la morfologia
distrofica: questo rappresenta il fenotipo piu reattivo della microglia, che determina risposte piu
accentuate e tempi piu lunghi per la risoluzione dello stato neuroinfammatorio.
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Neuroinflammation — a common La Neuroinfiammazione come motore
thread in neurological disorders attivo delle patologie neurodegenerative

MNils Erik Gilhurs"2 grd Ginther Deuschie+*

Inflammatory processes contribute toneurodogical disorders. and mamy therapeutic breakthroughs Disordini cronici I'IBI.II!'DI’B'F“EIH!I\FI

inneurological disease have been immune targeted, The choice of newrginflammatien as the theme {Amor and
! ; 1 ; others 2014; Freeman and Ting 2016; Iadecola and Anrather

2011; McGeer and McGeer 2013; Ransohoff 2016)

Patologie demielinizzanti
PP NATURE REVIEWS | NEUROLOGY {Psenicka et al. . 2021)
REVIEWS

far the Sth Evsopean Academy of Meurology Congress in 2005 and of this Focus issaee highlights its
importance to meurologists across the discipline.

hitps:fidoiorg/10. 1038/ =41582-015-0227-8 Stroke
[Jayaraj et al, 20149}

RELROLOGY

Patologie neuropsichiatriche
{Castanon and others
2013; Nagar and others 2013; Theohandes and others 201 3k;
Wohleb and others 2016}

Disturbo dello Spettro Autistico
{Mornega and Savelkoul, 2014; Thechandes and others 2016)

Epilessia
(Patel etal 2019)

Patologie dei motoneuroni
{Philips et al_, 2011)

Trauma cranico
(Simon etal_, 2017)




s

ONG 5Congresso Nazionale

Stephen D. Skaper, Laura Facci and
Pietro Giusti

Dipartimento di Scienze del Farmaco, Largo
‘Egidio Meneghetti’ 2, Universita degli Studi

di Padova, Padova, Italy
doi:10.1111/imm.12170

Neuroinfiammazione

Inadeguata regolazione delle cellule non
neuronali (mastociti, microglia e astrociti)
dovuta a stimoli esogeni e/o endogeni
eccessivi e persistenti che alterano la
funzione neuronale centrale.

Microglia
Central
neuron

Mast cell

Activation and
proliferation
in brain parenchyma

| Phenotypic
transformation
with abnormal release of:

Degranulation
and/or transgranulation

Abnormal release of:

| [

llnflammaiory] [NeurotrophicJ [Inﬂammatory] [ NeurotrophicJ

cytokines factors cytokines factors

Other mast cell
mediators
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comunicazione bidirezionale sincrona
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Inflammaging

e 'Inflammaging' refers to the chronic, low-grade inflammation that characterizes aging

e Inflammaging is macrophage centered, involves several tissues and organs, including the gut
microbiota, and is characterized by a complex balance between pro- and anti-inflammatory
responses

e The major source of inflammatory stimuli is represented by endogenous/self, misplaced, or
altered molecules resulting from damaged and/or dead cells and organelles, recognized by
receptors of the innate immune system

e While their production is physiological and increases with age, their disposal by the proteasome
via autophagy and/or mitophagy progressively declines. This 'autoreactive/autoimmune' process
fuels the onset or progression of chronic diseases that can accelerate and propagate the aging
process locally and systemically
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:." \ },f -\ - Mgheimer’s disease
g Parkinson's disease
Depression

Cancers

- Carcinoma

= Melanoma

- Breast cancer

Cardiovascular diseases
- Atherosclerosis

= Hypertension
- Cardiac failure

ﬁ & Articular damage
P — Osteapaorosis
- - Osteoarthritis
.y - Arthritis
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ACCELERATED AGING N
% Inflammaging |
%+ Oxidative stress
& Telomere shortening ,
< DNA damaging
% Cellular senescence (SASP) |
% Reduced autophagy
< Immunosenescence 4
Metabolic diseases
- Type Il diabetes
Metabaolic syndrome
Obesity

Fig.1 Multiple mechanisms of accelerated aging are similady found in age-related diseases. Abbreviations: CMV, cytomegalovirus; SASP, senescence-

associated secretory phenotype
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Il processo di attivazione microgliale € un fenomeno complesso, caratterizzato
dall'acquisizione di diversi fenotipi funzionali, schematicamente rappresentati dai
fenotipi M1 e M2, associati rispettivamente a funzioni neuro-tossiche e neuro-
protettive.

The effects of microglia-associated
neuroinflammation on Alzheimer's disease
Cuicui Wang ', Shuai Zong 1, Xiaolin Cui 2, Xueying Wang ', Shuang Wu 2, Le Wang ',
Yingchao Liu 1, Zhiming Lu

Affiliations + expand
PMID: 36911732 PMCID: PMC9992739 DOI: 10.3389/fimmu.2023.1117172

Balance of microglia
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Key Inflammatory Markers

C-Reactive Protein (CRP): Produced by the liver in response to

inflammation; it is generally considered the most common and
sensitive first-line test.

Erythrocyte Sedimentation Rate (ESR): Measures how quickly
red blood cells fall to the bottom of a test tube, with faster rates
indicating higher inflammation.

Procalcitonin (PCT): Often used to detect bacterial infections and
guide antibiotic treatment

Plasma Viscosity (PV): Measures the thickness of the blood,
which increases with inflammation.

Other Markers: Includes serum amyloid A, fibrinogen, and
cytokines like interleukins (IL-6).



https://www.google.com/search?q=C-Reactive+Protein+(CRP)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAg
https://www.google.com/search?q=C-Reactive+Protein+(CRP)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAg
https://www.google.com/search?q=C-Reactive+Protein+(CRP)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAg
https://www.google.com/search?q=C-Reactive+Protein+(CRP)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAg
https://www.google.com/search?q=Erythrocyte+Sedimentation+Rate+(ESR)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAo
https://www.google.com/search?q=Erythrocyte+Sedimentation+Rate+(ESR)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAo
https://www.google.com/search?q=Procalcitonin+(PCT)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAw
https://www.google.com/search?q=Procalcitonin+(PCT)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAw
https://www.google.com/search?q=Procalcitonin+(PCT)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgAEAw
https://www.google.com/search?q=Plasma+Viscosity+(PV)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgCEAE
https://www.google.com/search?q=Plasma+Viscosity+(PV)&oq=markers+of+inflammaging&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQABjvBTIHCAIQABjvBdIBCjEyNTI4ajBqMTWoAgywAgHxBXDK71DD7Jvy&sourceid=chrome&ie=UTF-8&ved=2ahUKEwi59qfMoYmUAxUwlP0HHdycOYQQgK4QegYIAQgCEAE

Cell type/subset

Maive CD4" T eells

Age-related alterations

Reduced pool size, impaired homeostasis,
increased TL-7-driven AKT activation

Molecular pathways & mechanisms

Decreased FOXO1 activity reduces IL-7R/CCR7T;
reduced TCR signaling due to miR-181a loss and
increased DUSPS; sustained AKT-mTORCI and ERK
signaling skews toward short-lived efector
differentiation; increased chromatin accessibility at
dfector gene loci (BATF, T-BET); telomerase activity
loss and telomere shortening;

Maive CD8" T eells

Reduced quiescence, increasal homeostatic
proliferation, effector-like features

Reduced NRF1 expression; decreased IL-7R/CCR7
expression due to FOXO1 inhibition; excessive AKT
activation; epigenetic remodeling (DNA methylation,
histone modification) leads to central memory-like
phenotype
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TABLE 4 Cytokine preduction by Tand B cell subsets in inflammaging.

Subset

Hallmark
cytokines
produced

Role in inflammaging and aging-
related shift

I._..

Plasticity/Notes

Memory CD4" T cells Effector memory cells expansion, increased Increased accessibility to BATF and T-BET, EOMES Thi [EN -y, TNE-o, [FN-y and TNF-ct maintained or increased with age, Th1/Th17 hybrid cdls in chronic inflammation;
TRy prodnction, prolifcrative capacity anscripeion Suctors; demerhylation and IL-2 especially women and with chronic inflammation; can | TFN-y by CD8' T cells and ABCs
reduced, telomers erosion overexpression of effector genes; increased TL-15 L . .
sensitivity; altered metabolic programming (reduced cause chronic inflammation, tissue damage
glycolysis, increased ROS)
Th2 IL-4, IL-5, IL-13 | Reducal differentiation and cytokine output; [L-4 and Th2/Th17 hybrid states in chronic inflammation
Memory CD8' T cells Senescent/exhausted phenotype accumulation, TOX-driven exhaustion program; persistent antigenic L i
inhibitory receptor upregulation (PD-1, CTLA- | stimulation; increased SASP; mTORCI IL-13 may cause chronic inflammation
4, KLRG1), reduced cytotoxicity hyperactivation
" — - . e Thi7 IL-17 A, IL-17F, Relative preservation or increase with age Thi7 Highly plastic; can convert to Thl or Th2; Thi7/
Effector CD4' T Skewed differentiation toward Th17/Thl, Sustained AKT-mTORC! and ERK signaling; . . ! .
. | 1L 2Ro,, TIM3, granzyme B BLIMP1, RUNYGS upregulations Aation of IL-21, IL-22, dominance and increased TL-17/TL-22, tissue damage, Thl and Th17/Th2 hybrid cells
expression TCF1, LEF1, IL-7R, CD62L, CD27; increased miR-21 TNEF-ix, IL-6 autoimmunity
expression; impaired lysosomal activity; increased
SIRT1 expression leads to replication stress and cell Treg IL- 10, TGEF-f, Increased frequency in aging with impaired suppressive | Can lose FoxP3 and acquire effector cytokine
oycleamest IL-35 function and altered cytokine profile production
Regulatory T cells (Treg) Increased natural Treg frequency, decreased Increased Foxp3 expression; altered IL-10 and TGF-f
inducibility from precursors, impaired signaling epigenetic changes affecting Treg stability Tth IL-21, IL-4, IL- | Supports B cell help and antibody production; may be | Shares features and cytokines with Th17;
suppressive function, altered cytokine profil 10 reduced with age promote autoimmunity
B cell progenitors Reduced early B cell progenitors (EBPs), Epigenetic changes in HSCs and B cell precursors;
impaired lineage commitment increased ERK MAPK activity: reduced RAGs and Cytotoxde CD8' T | IFN-y, TNF-oi, Accumulate as senescent/exhausted cells with altered Senescent CDB' T cells can gain NK-like
sarrogte ﬂ chain (lambda-5) expression; impaired cells perforin, cytokine output properties
enine granzyme B
Mature B eells Reduced turnover, impaired class-switch Reduced E2A due to increased mRNA degradation;
recombination and somatic hypermutation, altered BCR signaling; increased Glutl expression and Memory B cdls IL-6 TNF-ot, Memory B cells and ABCs expand with age, producing | B cell cytokine profile depends on activation
diminished antibody diversity/afinity glucose uptake; persistent antigenic sémulation leads (Bel, Be2, GM- | IFN-y, GM-CSF, | more pro-inflammatory cytokines can promote context; Bel (promote Thl), Be2 (promote Th2);
o age-associated B cell expansion (ABCs); epigenetic v B, L ' P 0Ty pram i ' i
changes affocting memaryplasia cell differentiation CSF', IRA B eells) | LT, IL-10 inflammaging and autoimmunity IRA B cells (GM-CSF') support innate responses
Flasma cells Reduced long-lived plasma cdls, decreased Impaired metabolic reprogramming; decreased ~ ETE o . . . . .
antibody secretion wascription cxpeeasion (e.g, BLIMP1, XEPI) Plasma cells IL m'. IRndunu:l IL-10 in aged plasma cells; impaired anti E.Iunwal and cytokine production depend on
reduced survival signals (BAFF, APRIL) (oecasionally IL- | inflammatory feedback signals from Tth
6, TNE-at)
Memory B cdls Reduced pool size, impaired recall responses, Epigenetic remodeling; altered BCR and TLR
increased autoreactivity, ion of ABC ignaling upregulation of pro-inflam cytokin
. cxpanson TN 11ty gt el it recombinstion. Age-associated B | IL-6, TNF-q, Expanded in aging and chronic inflammation; pro- Driven by TLR7/9 and persistent antigenic
cells (ABCs) [FN-y, GM-CSF, | inflammatory cytokines and autoantibodies; can stimulation; T-bet', CD11c" phenotype
Age-associated B cells (ABCs) Expansion in aged individuals, pro- TLR7/9 signaling and persistent antigenic stimulation; ibodi inflam ine and . .
inflammatory/autol mmune phenotype, metabolic reprogramming (increased glycolysis, amoantd promote in maging anfotnmunity
increased cytokine and autoantibody OXPHOS); epigenetic changes reinforce inflammatory
production gene expression; impaired negative selection of

autoreactive clones
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Neuroinflammation and oxidative stress: Co-conspirators in the pathology
of Parkinson’s disease

Juliet M. Taylor ®, Bevan 5. Main, Peter ]. Crack
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Neuroinflammation: A common denominator for stroke, multiple
sclerosis and Alzheimer's disease

Helga E. de “Vries | Markus Schwaninger
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Neuroinflammation in motor neuron disease

Okirn Komine and Kojn Yamanaka

|

I The far-reaching scope of
Neurcinflammation neurcinflammation after traumatic
in Stroke brain injury
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Massimo Fioranelli 1*(2), Maria Grazia Roccia !, Dana Flavin ? and Linda Cota 2

Regulation of Inflammatory Reaction in Health and Disease

CYTOKINES EXPRESSION RATE
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The main mechanism of LGCl onset is based on the nuclear translocation of the transcription factor NF-kB. The activation of
transcription and translation of specific pro-inflammatory genes is manifested by the release IL-1, TNF-a, and IL-6. At the same
time, the oxidative damage produced by the inflammatory trigger reduces the production of AMPK, a fundamental inhibitory
control factor of NF-kB translocation. The negative control function on the inflammatory cascade is thus lost.
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Abstract

The role of oxidative stress and the use of biochemical biomarkers in the severity of COVID-
19 was evaluated through a literature review (2020-2021) using scientific search engines
such as PubMed. Science Direct, and Google Scholar. The search was limited to articles
published in Spanish or English that reported on COVID-19 and its relationship with
oxidative stress. following PRISMA-2020 guidelines. The search terms included oxidative
stress. COVID-19, SARS-CoV-2. oxidative biomarkers, and oxidative damage. 93.5% of the
selected studies were from the year 2021. These studies evaluated both oxidative stress
biomarkers and oxidative damage biomarkers in COVID-19 patients. The reviewed studies
reinforce the strong association of SARS-CoV-2 with oxidative stress and demonstrate how
SARS-CoV-2-induced ROS production and disruption of the antioxidant defense system
trigger a pro-inflammatory environment and cause severe tissue damage. In 64.7% of the
studies, a combination of oxidative stress biomarkers (antioxidant and oxidative damage
biomarkers) was used to assess COVID-19 severity. The most commonly used antioxidant
biomarkers were thiols and total antioxidant capacity. followed by glutathione. The most
commonly used oxidative damage biomarkers were malondialdehyde and peroxides,
followed by advanced oxidation protein products. COVID-19 leads to a decrease in the
antioxidant defense system, reflected by a decrease in antioxidant biomarkers and an increase

in oxidative damage biomarkers.
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- PAMP - Pathogen-Associated Molecular Patterns sono molecole strutturali essenziali
tipiche dei microrganismi (batteri, virus, funghi) ma assenti nell'ospite, che fungono da
"firma" per il riconoscimento da parte del sistema immunitario innato.

- Riconosciuti dai recettori PRR (come i TLR), attivano risposte infiammatorie e difese
immediate.

- Sono essenziali per la sopravvivenza, la replicazione o l'infettivita del patogeno

- Es. LPS, acidi lipoteicoici, flagellina, betaglucani, RNA a doppia catena, a catena singola,
DNA non metilato

- DAMP - le cellule danneggiate o necrotiche rilasciano molecole endogene
chiamate DAMP (Damage-associated molecular patterns), o allarmine, che allertano il
sistema immunitario in caso di traumi, ustioni o infezioni.



GUT MICHGBIDTA PYRAMID

Indolo e scatolo sono metaboliti
prodotti dalla flora batterica
intestinale, in particolare durante
processi di putrefazione di diete
ricche di proteine e povere di
fibre.

Valori elevati di queste sostanze
nelle urine (misurati con il disbiosi
test) indicano un’alterazione del
microbiota che puo avere un ruolo
chiave nel favorire la
neuroinfiammazione

attraverso l'asse intestino-
cervello.

| metaboliti della putrefazione
favoriscono il rilascio di citochine
pro-infiammatorie



Ruolo nell'ansia, nella paura
e nell’attivazione dell'asse HPA
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Recommendations: Manthly
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v—?— Daily Physical Activity A

Il primo a intuire la connessione tra alimentazione e
malattie del ricambio, quali diabete, bulimia, obesita, fu il
medico nutrizionista italiano Lorenze Pireddi (Genova
1911-1999). Considerato il "padre” della dieta mediterranea

& anche autore del libro Cucina Mediterranea. Ingredienti,
principi dietetici e ricette al sapore di sole. Ancel Keys
(1904-2004) si fece promotore dell'ampio programma di
ricerca noto come Seven Countries Study e autore del libro
Eat well and stay well, the Mediterranean way.

NOVAK DJOKOVIC
IL PUNTO VINCENTE

LA mia strategia
per 'eecellanza bl §
fisica e mentale

“ frutta, legumi, ortaggi, pesce e olio d'oliva H
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Dieta mediterranea e funzioni cognitive

Micronutrients D 1 e ta

Macronutrients
HILE 1terranea

Antioxidants
(vit C, vit E,

carotenoids, \
polyphenols)
B Vitamins
(B6,folate,B12)

» fruits and vegetables

Omega-3

/ fatty acids

> fatty fish (EPA, DHA)

» vegetable oils and
seeds: canola, walnut
(ALA)
~ vegetable oils

» some vegetables (lamb’s
» cereals, seeds... lettuce) and lequmes (ALA)




& U -
:xe 3 Congresso Nazionale

O 7O NE

DHA = docosahexaenoic acid (22 carbons and 6 double bonds)

_ﬂ_ﬂ_____f___f—fff — | Antioxidant
— — activity

{Zognl.twe Mood - Muscle and
functions Antiarrhythmic / Lipid Bone Health
effects Metabolism
Qmproyement Modulation of
Immune Cardiovascular platelet
functions risk reduction \J aggregation

Gareri P. Omega-3 Long-Chain Polyunsaturated Fatty Acids in the
Elderly: A Review2022; OBM Geriatrics, Vol. 6, Issue 2, pp 1-18
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* MGO (Metilgliossale), Albumina Glicata, BAFF e PAF sono marcatori molecolari
utilizzati per valutare l'inflammazione cronica, la glicazione (danni da zuccheri) e
I'inflammazione legata all'alimentazione.

* Vengono comunemente misurati attraverso test innovativi, come il Glyco Test o
il Recaller Test (Food Inflammation Test), per prevenire malattie metaboliche,
cardiovascolari e infiammatorie.



Advanced Glycation End-products (AGEs
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Attivita fisica

[attivita fisica promuove 1’attivazione del fattore di trascrizione
PGC-1 alfa citoplasmatico, che a livello nucleare promuove la
trascrizione di alcune miochine muscolari, come D’erisina, la
quale agisce a vari livelli:

- a livello del SNC promuove la sintesi del fattore neurotrofico
cerebrale BDNF;

- A livello delle cellule immunitarie promuove la sintesi di
citochine anti-infiammatorie come la IL-10;

- aumenta la sensibilita periferica all’insulina e quindi riduce la
insulino-resistenza
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Mechanisms

Fig. 2. Biomarkers of age can be also biomarkers for frailty and multimorbidity. According te Geroscience, basic molecular mechanisms are shared berween aging
and age-related diseases (ARD). We have considered in this review some selected biomarkers related to those mechanisms, and discussed available evidence that they
can be useful also to identify frail or multimorbid patients.
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