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Evoluzione della popolazione anziana per classi d’eta
e tassi di demenza
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DISTURBI INTELLETTIVI DEL CERVELLO
ANZIANO

* Declino della memoria

 Riduzione della velocita di rielaborazione dei
dati, di risoluzione dei problemi

* Piccole alterazioni del comportamento:
“irrigidimento”, diminuita capacita di
adattamento all’ ambiente



DEMENZA

SINDROME
* Deficit cognitivi
* Deficit comportamentali

e Disturbi somatici

Associati ad una RIDUZIONE DELL" AUTONOMIA
del malato ed una necessita di assistenza



Atrofia cerebrale nella malattia di Alzheimer




Plaques and tangles

Neuritic plaque

Congophilic angiopathy



Alterata fosoforilazione proteina tau Alterata eliminazione di APP

Neuroni contenenti grovigli Una placca di B-amloide nel tessuto
neurofibrillari cerebrale di un paziente con AD (post-
mortem)

MORTE CELLULARE






Cause e fattori di rischio...............
NON CORREGGIBILI

INVECCHIAMENTO

GENETICA
< 5% forme mendeliane (esordio < 60 aa), presenilina 1, 2 e APP

Isoforme APOE: aumentano il rischio, ma...portatori non affetti
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Chromosome 14
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Cause e fattori di rischio...............
CORREGGIBILI

Fattori di rischio VASCOLARI: ipertensione, diabete, obesita, IMA, ipercolesterolemia

STRESS OSSIDATIVO ed INFIAMMAZIONE

BASSA SCOLARITA’, deprivazione di stimoli cognitivi

Disturbi del SONNO, disturbi dell” umore

Sollecitazione a STRESS CRONICO: glucocorticoidi



— Scolarita
— Attivita fisica

— Attivita mentali stimolanti

— Relazioni sociali
— Alimentazione



1'Si puo prevenire
la demenza ?
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Chronic Disease Model of AD

————Latent Phase— Malignant Phase |

Diffuse Plaques Neuritic plaques, tangles, neuron
and synapse loss

A

Preclinical A A
" Phase ‘ T
Death
Promoting factors Loss of

e APOE ¢4 ° independence

e AD genes Diagnosis
e Family history il
e Head trauma Slgnlf_lcant

e Down'’s syndrome functional

e Coronary disease decline



Neurogenesi e neuroplasticita’
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neuroplasticita’



Nuove sinapsi

The human brain contains trillions of neuronal connections,

called synapses, whose pattern of activity controls all our cognitive functions. These synaptic connections
aredynamic and constantly changing in their strength and properties, and this process of synaptic plasticity is

essential for learning and memory. Alterations in synaptic plasticity mechanisms are thought to be responsible
for multiple cognitive deficits, such as autism, Alzheimer’s disease, and several forms of mental retardation. In
this study, we show that synapses can be made more plastic using a small protein fragment (peptide) derived
from a neuronal protein involved in cell-to-cell communication. This peptide (FGL) initiates a cascade of events
inside the neuron that results in the facilitation of synaptic plasticity. Specifically, we find that FGL triggers
delivery of a specific type of glutamate receptor (AMPA receptors) to synapses in a region of the brain called
the hippocampus, which is known to be involved in multiple forms of learning and

memory. Importantly, when this peptide was administered

to rats, their ability to learn and retain spatial information was enhanced. Therefore, this work demonstrates
that cognitive function can be improved pharmacologically in

adult animals by enhancing the plasticity of synaptic
connections in the brain.






Stimolazione cognitiva




Behavioral Meuarcecience Copyrght 2007 by the American Peychalogical sssociation
2007, Vel 121, Mo, 4, 679 —638 OT35T0A0TELZ00  DeOl: 10, 103TAITIS-T044.121.4.679

Single Enrichment Variables Differentially Reduce Age-Related Memory
Decline in Female Mice

Lauren L. Harburger, Chinonyere K. Nzerem, and Karyn M. Frick
Yale University

Control

Il declino mnesico associato all’ et e ridotto dalle
stimolazioni ambientali

Figure 1. Photographs of enrichment housing conditions.



3 W The effect of social networks on the relation between
Alzheimer’s disease pathology and level of cognitive
function in old people: a longitudinal cohort study
David A Bennett, Julie A Schneider, Yuxiao Tang, Steven E Arold, Robert S Wilson

Lancet Neurol 2006; 5: 406-12  Summary
published Online  Background Few data are available about how social networks reduce the risk of cognitive impairment in old age. We
R ;M;:zz,:o: aimed to measure this effect using data from a large, longitudinal, epidemiological clinicopathological study.
:10.1 474~

70417-3 < e 7
R0 SRt M Methods 89 elderly people without known dementia participating in the Rush Memory and Aging Project underwent

Center (0 A Bennerrmp, annual clinical evaluation. Brain autopsy was done at the time of death. Social network data were obtained by
| ASchneider D, Structured interview. Cognitive function tests were Z scored and averaged to yield a global and specific measure of
RS Wilson PhD), Department of  cognitive function. Alzheimer’s disease pathology was quantified as a global measure based on modified Bielschowsky

Neurological Scien 2
A Bannatt (NS 12 silvet stain Amyloid Ioad and the densxty ofpaued helical ﬁlament tau tzngles were also quantiﬁed with ant{body

R S Witson), |
Pathology
Departmen
Sclence (RS Wi

"°'w Cognitive function HIGHER for patients with larger

Medicine

o.m:s Social network size
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g
University o DN
Philad ial

T--"ul’.;c( Dress) S MPToms, Or NUIMpEr o CNronic aiscascs.
Cormespondence to:

Dr David A Bennett, Rush . . -
A Vs g Interpretation These findings suggest that social networks modify the relation of some measures of Alzheimer’s

University Medical Center, 600 § disease pathology to level of cognitive function.
Paulina. Sufte 1028. Chicaqo.



Participation in Cognitively Stimulating

Activities and Risk of Incident
Alzheimer Disease

s

Robert S, Wilson, PhD
'Carlos F. Mendes de Leon, PhD
Lisa L. Barnes, PhD

Julie A. Schneider, MD

Julia L. Bienias, ScD
Denis A. Evans, MD
David A. Bennett, MD

LZHEIMER DISEASE (AD) 5 THE
leading cause of dementia in
oldex persons, but few risk fac-

tors for the disease have been

identified. Frequent participation in cog-
nitively somulating activities has been
hypothesized w reduce risk of AD 2
but this hypothesis has not been tested
prospectively in longitudinal swdies of
incident disease. Support for the hypoth-
esis now comes mainly from retrospec-

Context Frequent pam;g::on in cognitively stimulating ies has been hypoth-
esized to reduce risk of Alzhelmer disease (AD), but pro! data regarding an as-
sociation are lacking.

Objective To test the hypothesis that frequent participation in cognitive activities is

assoclated with a reducad nsk of AD.

Design Longitudinal cohort study with baseline evaluations performed between Janu-
ary 1994 and July 2007 and mean follow-up of 4.5 years.

Participants and Setting A total of 801 older Catholic nuns, priests, and brothers
without dementia at enroliment, recruited from 40 groups the United States.
At baseling, they rated frequency of participation in comman cognitive activities (eg,
reading a newspaper), from which a previously validated composite measure of rog-
nitive activity frequency was derived.,

Main Outcome Measures Clinical diagnosis of AD by a board-certified neurolo-
gist using National Institute of Neurological and Communi Disorders and Stroke/

Alzhelmer's Disease and Related Disorders Association cri and change in global
and specific measures of cognitive function, compared by itive activity score at
baseline. .
Results Baseline scores on the te measure of co actvity ranged from
1.57 to 4.71 (mean, 3.57; SD, 0.55), with higher scores indicating more 1 t activ-

age, sex, and education, a 1-point increase

iy. During an average of 4.5 years of follow-up, 111 developed AD. In a pro-
porﬁa\alnﬁazudsmoddmcomlledbf

Gli stimoli cognitivi riducono |” evoluzione in AD ad un f.u.di 5 anni

Studio condotto su 800 soggetti di oltre 65 anni
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Exercise Plus Behavioral Management

in Patients With Alzheimer Disease
A Randomized Controlled Trial

Linda Teri, PhD

Laura E. Gibbons, PhD

Susan M. McCurry, PhD

Rebecea G. Logsdon, PhD

David M. Buchner, MD

William E. Barlow, PhD

Walter A. Kukull, PhD

Andrea Z. LaCroix, PhD

Wayne McCormick, MD, MPH

Eric B. Larson, MD, MPH
T IS WELL-KNOWN THAT ALZHEIMER
disease adversely affects cognitive,
emotional, and behavioral function-

ing.' Less well-known are the del-
eterious effects of Alzheimer disease on

Context Exercise training for patients with Alzheimer disease combined with teach-
Ing caregivers how to manage behavioral problems may help decrease the frailty and
behavioral Impairment that are often prevalent in patients with Alzheimer disease.

Objective To determine whether a home-based exercise program combined with
caregiver training in behavioral management techniques would reduce functional de-
pendence and delay institutionalization among patients with Alzheimer disease.

Design, Setting, and Patients Randomized controlied trial of 153 community-
dwelling patients meeting National Institute of Neurological and Communicative Dis-
eases and Stroke/Alzheimer Disease and Related Disorders Association criteria for Alz-
heimer disease, conducted between June 1994 and April 1999,

Interventions Patient-caregiver dyads were randomly assigned to the combined ex-
ercise and caregiver training progam, Reducing Disability in Alzbeimer Disease (RDAD),
or to routine medical care (RMC). The RDAD program was conducted in the patients’
home over 3 months,

Main Outcome Measures Physical health and function (36-item Short-Form Health
Survey’s [SF-36] physical functioning and physical role functioning subscales and Sick-
ness Impact Profile's Mobility subscale), and affective status (Hamilton Depression Rat-
Ing Scale and Comnell Depression Scale for Depression In Dementia).

mass has also been associated with loss
of independence.® Consequently, im-
proved physical conditioning for pa-
tients with Alzheimer disease may ex-
tend their independent mobility and
enhance their quality of life despite pro-
gression of the disease.

NDonacas L B -

ton Depression Rating Scale (mean difference, 2.21; 95% CJ, 0.22-4.20; P=.04) and
maintained that improvement at 24 months (mean difference, 2.14; 95% CI, 0.14-
4.17; P=.04),

Conclusion Exercise training combined with teaching caregivers behavioral man-
agement techniques improved physical health and depression in patients with Alzhel-
mer disease.

JAMA, 2003,250:2015-2022 WWW jama com
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The beneficial effects of physical activity on
impaired adult neurogenesis and cognitive
performance

Pauline Lafone 0’2", Ofiver Loske’, Potm Walde?' and Roif Ho umann®’
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COME agiscono attivita fisica e
stimolazione cognitiva

{hraeviiers in
NEUROSCENCE

Why and how physical activity promotes
experience-induced brain plasticity

Gord Kernpomma nn***, Klaus Fabef?, Dan Efninger’, Harish Babu’,
Poria Loal-Ga liga’, Ao xander Garthe’ and Susamno A Wo i
Carter \cr Magurmvatvn "hacgums Joagnn, Garm Namath fonceton; Do Sarmary
Farm Ganter b Naorodgenareves D mama Doagien, Senay
¢ Garmy Gaviw B Nasrodgenarzva [ mane, Do Gervey
Departent of Nwsosapey antrd Uy, Dantes C4 USA
§ Deprtveet of Colaw Serchobgy et I Axeary, Lwesty Zrey Joms Seeavied

Adult Feppocampa reurogeness is an unusual caso of bram plasticity, snca now neurces (nd
not ust neuntes and syrapsas] oo added to tha retwork 0 an activity deperdont way. At the
bohavord lavel the plashotyinduong =stimu mauds both physcal and cognave actvity. i
reduthonistic animal studiss thass types of actvity can be studod saparately in paradgmes ke
volritary whoal running and smaronmantad enndhment. in beth of thess. adult naurcgenass
= nasased b the net afiect = prmanly dus o diferent medharvsms 2 the callubr avel
Locomotion appears to smidts the prooursor cels, from which adult neurcganasis cognatas,
o inrasad prolfioration and mantenance over tms, wherses srvaonmentdl erechment, as
well 3z losming, pradomnantly promotes survnal of mmesturs neurons, that & tha progeny of
tho prdiforsting procursor oells. Surpnangly, these sffects ara addiva: boostng the potantial
for aduk nauroganess by physical actradty norsases the recurtment of colls folloveng cognitve
ssrrdaton m an eneichad eovironmient. Why ix that?We argua that locomotion actually sarvas
2 an ntnngic fecdbacd medhansm, signakng 1o the bran, ndading its reural procursor colfs
noaesng the tkalihood of cogritve dhaliongas. In tha wild (other than n front of a TV) mo
sapraton of physcal and cogritive actraty ooours. Pyl actraty maght thus ba mudh mere
than a goncrily healthy gamish to lsadng "an actve §fa” but an ovolutioranly fundamental
apoct of "actwry” whch = noaded 1o prowds tha bram and its systams of plastic adaptation
with e approprats requistory rpat and Soodtadk

Laywon® aramna hEpoCEnuL masT Wertn g eveton

Widtypa ocontrols Wictype TUnNEs

synRas controis synfas nnEs
v 3 f
.' { W h
0. A ! et 'k& y
g V. ate o, Oy ~
e

AGURE 2 | Physical activity could stimulats adult neurogensasis in the synfAas mice.
Doutdecortin-abeled cells in the dantate gynus of wikitype controds {upper leftl, wildtype runners
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INIBITORI della neurogenesi:
lo stress psico-fisico

acltion
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Controllo dello stress

N\ «. ., | Glucocorticoids
N
N\ /
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Mature granule neuron Mitogens Apoptotic cell

Neurotransmitters
Neurotrophic &
Neurogenic factors

Progenitor cell Neurogenesis

* Cell turnover & Gliogenesis
= Neuron replacement
« Memory mechanism
« Neuron survival —

Fig. 7 Schemate diagmm of the certml rol of ghicoceeticoids m regnlating mokeailar factors which delamiine ceflular chinges in the dentase gymis
goveming hppocmpal plestizity and cozative fundion.






FUNZIONI DEL SONNO

IMPORTANZA:

funzione vitale, assicura un’ ottimizzazione dei processi di
adattamento dell’ individuo all’ ambiente esterno

Sfera neurovegetativa : pressione, termoregolazione

Sfera emotiva: controllo cortisolemia (ansia),
neurotrasmettitori

Funzionalita cognitiva: memoria

Deprivazione cronica di sonno = morte



Controllo dello stress ossidativo
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Oxidative Modifications Affect All Cellular
Macromolecules

Control

E -

Lipid Peroxidation/Protein Adduction
(4-HNE)

Nucleic Acids (8-OH-Guanosine)




STRESS OSSIDATIVO

Original Paper
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.I-n-n-mﬂv- Neurcdegenerative Dis 2011:8:129-137 Raceived: February 3, 3010
D i DOI: 10.1159/000319452 afyer rewvt July 2 3010
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Oxidative Imbalance in Different
Neurodegenerative Diseases with
Memory Impairment

M. Gironi™ < A.Bianchi® A.Russo® M. Alberoni® L.Ceresa® - ALAngelinic
C. Cursano® &.Marianic R.Nemni* C.Kullmann® E.Farina?® >
F. Martinelli Boneschi®

*Don Carlo Gnocchl Foundation, Santa Maria Naacents Clinical Research Canter, and "insttute of
Experimental Neurology ONSPE), Division of Neurasclence, Sclentific Institute Ospedale San Raffael Milan, and
“CAM, Polydiagnostic Centar, Monza, Italy  ~

Koy Words rithm model for predicting the risk of developing a neurode-
Oxidative stress - Antioxidant - Mild cdgnitive impairment - generative disorder. Results: The comparison between the
Parkinson’s disease - Alzheimer’s disease - Vascular risk memory deficlt (MD) group and HC showed a slgnlﬂcam oif-
factors feren AD - -~ —

Studiati 66 pazienti dementi e dimostrata
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| designed a study aim

|  Abstract

tva and antioxidant
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alimentazione




alimentazione

e Dieta mediterranea: vit B12 e ac folico rid
omocisteina (potente ossidante), vit E
(antiossidante), polifenoli (antiinfiammatori)

 Omega 3 (pesce, frutta secca) costituisce i PUFA,
base per endocannabinoidi coinvolti
nell’ omeostasi dell” attivita cerebrale

* Dieta ricca di grassi (MSA) porta a resistenza
insul in periferia, metilazione DNA mit,
riduzione energia
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Attenuation of age-related changes in mouse
neuromuscular synapses by caloric restriction

and exercise '

Gregorio Valdez™', Juan C. Tapia®™', Hyuno Kang®’', Gregory D. Clemenson, Jr.®, F. H. Gage®, Jeff W. Lichtman®-3,

and Joshua R. Sanes®*

*Department of Molecular and Cellular .iologg and Center for Brain Science, Harvard University, Combridge, MA 02138; and "Laboratory of Genetics, The Salk
Q37

Institute for Biologlical Studies, La Jolla, CA

Edited by Gerald D. Fischbach, The Simons Foundation, New York, NY, and approved June 4, 2010 (received for review February 20, 2010)

The cellular basis of age-nl.te':‘ibrf;zsx-\Enl dedine remains obscure
but alterations in ely candidates. Accordingly. the
beneficial effects on neural function of_caloric _restriction-and

- exercise, which are among the most effective anti-aging treatments

known, might also be mediated % As a starting point in
testing these ideas, we studied the's neuromuscular junction

(NM), a large, accessible peripheral synapse. Comparison of NMJs
in young adult and aged mice revealed a variety of age-related

for analysis of synaptic architecture: they are highly accessible,
relatively simple, functionally uniform, and so much larger than
central synapses that their size and shape can be assessed light
microscopically (11). Moreover, several studies have noted dif-
ferences in neuromuscular structure between young adult and
aged rodents (12-16) and humans (17, 18). Here, we character-
ized and quantified these changes and determined their time course
using transgenic mice in which motor axons were indelibly labeled

DIETA: riduce T3 (riduce metab energetico) e TNFa (rid
inflammazione)

ging is accompanied by numerous functional alterations of
both the central and peripheral nervous systems (1). Untl
recently, it was thought that many of these age-associated changes
were secondary to neuronal degenerartion. Recent studies show,
however, that little ncuronal death occurs in most areas of the
aging nervous system (2). Although many possible explanations
exist (3-6), a particularly attractive hypothesis is that some age-
rclated alterations in mental function result from synaptic alter-
g(_ig_qg_ﬁupporting this idea, alterations in synapse number, spine
cnsitics, and synaptic plastifity have been documented in the
brains of aging humans and experimental animals (1, 7, 8).

If synaptic changes underlic age-related defects in neural
function, one might look to synapses as targets for trcatments
that minimize the decline. Two lifestyle regimens that have been
consistently demonstrated to extend lifespan and mitigate age-
related changes in ncural function are caloric restriction and
exercise (9). In that the cellular bascs of age-related changes in
mental activity are obscure, it is not surprising that the mecans by
which exercise and caloric restriction attenuate these changes arc
also unknown. For both regimens, however, synaptic alterations
have figured prominently among proposed mechanisms (9, 10).

AAm mhetarla 6% covaanresad dee et mimne 4o s sorvevemel marddas wmaennd o882

tive ligand for AChRs. We comparcd NMJs in tibialis anterior
muscles of young adult (1-3 mo) and old (24—28 mo) mice. Inyoung
adult >99% of AChR-rich postsynaptic sites were ap, by
terminal branchces of a single YFP-labeled motor axon (Fig. 1.4). At
each junctional sitc, the preterminal axon was thick and relatively
constant in calibcr. AChRs aggregates formed continuous long

branches, each preciscly aligned with an axonal branch (Fig. 1C).
NMJIs in muscles of >24-mo-old mice differcd in several ways
ung adul First, the AChR clud®f onsome -

“muscle fibers was got contacted by an axon (Fig. 1 B arrows and D).

More often, axons incompletely occupicd a postsynaptic appara-
tus, leaving the AChR site partially denervated (Fig. 1 £ and F).
Second, aged junctional AChRs were often fragmented into small
islands (Fig. 1 D-F). In some casecs, the islands were only faintly
visible, indicating decreased AChR density within them (Fig. 15

Author contributions: GV, JCT, MK, G.D.C, FH.G, JLW.L, and J RS designed research;
GV, JCT, HEK,, and G.OC, performed research; GV, J.CT, MK, JW.L_ and LRS. ana-
Wyzed dote: ond GV J.CT., HE, JLW.L, and LRS. wrote the paper.

The authoos declare no conflict of interest.
This articte s 8 PNAS Direct Submission,



Dalle neuroscienze alla realta
guotidiana

MIND YOUR BRAIN



Dalle neuroscienze alla realta
guotidiana

MIND YOUR BRAIN

una strategia per prevenire
I'invecchiamento cerebrale
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Viale Brianza, 21 - Monza
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BRAIN FITNESS
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anamnesi . valutazione stili di vita, dieta, attivita
fisica.
visita internistica e neurologica

valutazione disturbi del sonno e dell” emotivita
(ansia, depressione latente)

valutazione Neuropsicologica : test psicometrici,

colloquio, visual tests su pc (neurologo e
neuropsicologo)

valutazione adattamento Stress somatico ed emotivo
analisi sangue per stress ossidativo



Fase restitutiva

Consigli stili di
- vita preventivi

Nessun fattore di rischio

Brain training
Mindfulness

Alimentazione
Esercizio fisico

Approfondimento
S A <7 Diagnostico (RM,
‘.., EEG)
AT A
v \ Farmacoterapia
fattore di rischio Psicoterapia

MODIFICABILE

Gestione emotiva

Farmacoterapia
Psicoterapia
emotiva|cognitiva

ROT
Quadro conclamato di deficit
Cognitivo patologico
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Motor cortex Somatosensory

Frontal
lobe

Parietal
lobe

Broca's
area

Wermnicke's
area

Temporal  carepellum ¢

Occipital
lobe

. lobe
Spinal cord

Cingulate
gyrus

Fornix

Pinealgland

Mammillary

Thalamus body

Pituitary gland

Hypothalamus
Amygdala
Hippocampus

The Limbic System
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Stime di incremento della popolazoine
anziana a livello mondiale
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