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Le aree coinvolte precocemente nell’invecchiamento patologico fanno parte
del network della navigazione!

FIGURA T In figura sono mostrate

le principali aree cerebrali coinvolte
nella navigazione spaziale
nell'uvomo (Boccia et al., 2014)

e le loro connessioni. Le aree

e le connessioni sono mutuate

dal lavoro di Boccia et al. (2017), il
quale dimostra l'esistenza nell'vomo
di un network parieto-temporo-
mediale per la navigazione spaziale,
precedentemente dimostrato

nel macaco (Kravitz et al,, 2011).

AG = giro angolare;

RSC = corteccia retrospleniale;

PPA = area paraippocampale per

i luoghi;

HC = ippocampo.

(Le autrici ringraziano la Dott.ssa
Maddalena Boccia per la
preparazione della figura))




Brain networks of human spatial navigation Familiar (F) vs Recently Learned (RL) environments

Paradigms
[ Familiar
£\ Recently Learned
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0 MIEZ 0432
Ego vs. Allo
Fig. 3 Arcas showing higher activation for cgocentric than allocentric
strategics, as reveaked by the contrast between ego vs. allo strategies. A
. panicio-occipital network that includes the tal
Boccia et al. 2014 Wdemhqﬂc?:&Eom




Spatial

cues

ﬁNVIRONMENTAL CUES

» Discrete environmental
objects (i.e. local and distal
landmarks)

» Global orientation cues

» Geometric structure of the
environment

» Symbolic representations
(i.e. maps, linguistic

\ descriptions)

W

\

Computational

mechanisms

Spatial
representations

/ SPATIAL COMPUTATIONS
» Space perception

» Self-motion perception

» Translation betw. ego-and
allocentric reference frames

» Computing directions and
distances to unseen goals

/SELF-MOTION CUES
» Vestibular cues
» Motor efference copies

» Proprioceptive feedback

» Optic, auditory, tactile flow

o

\

/ ONLINE REPRESENTATIONS
» Self-position and orientation

» Egocentric self-to-object
directions and distances

» Allocentric object-to-object
directions and distances

» Route progression

» Imagining shifts in spatial
k perspective

/

/ EXECUTIVE PROCESSES
» Novelty detection

» Selection and maintainance
of navigational goals

» Route planning or selection

» Uncertainty/Conflict
resolution

Q Resetting mechanisms j

\> Navigational goals

/

/OFFLINE REPRESENTATIONS\

» Memories of local views and
places

» Enduring, often hierarchically
organized representations of
the structure of an environm.
(egocentric / allocentric)

\) Networks of habitual routes/

TRENDS in Cognitive Sciences

da Wolbers&Hegarty, TICS, 2010




Rappresentazione route
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Roma, Lazio

2 Google

@ « Street View - nov 2018
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Istantanea scherm




(S N 40 15 1o 15
1 T Tm! i
SRS 1

&

Pﬁ

* -%‘\‘ﬁr Fi

> \_—f\‘.\\\ﬁ\‘;{

P
B o i 2




Rappresentazione survey
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Roma - «Spina di Borgo»



1azione

Roma - via della Concil



Cosa si perde nell’invecchiamento?

Come ci si perde?



Instruction

2000 ms

6000 ms

500 ms

6000 ms

Nemmi et al. 2016



Giovani vs anziani
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Apprendimento
piu lento e con
piu errori



MCI: diminuito volume di ippocampo

= (H), giro paraippocampale e corteccia
— retrospleniale,

PHG )

% signal change % signal change

N D — =] w e - (%] W

=

kS

&) ;
=
COHC MM |ll e o .
A 1l . ma anche di giro angolare e corteccia
. .
Elre orbitofrontale
<l 1
T E
% o i
a g ! 2
g 4 ‘
232
2
¥ o ﬁ

Percentage BOLD signal change in HC and MCI ,
Boccia et al., 2016
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aMCI non differiscono da C nell’apprendimento dalla prospettiva Egocentrica,
ma sono particolarmente deficitari in quello dalla prospettiva Allocentrica e nel
rievocare in prospettiva Egocentrica quanto appreso in prospettiva Allocentrica



target

Generazione di immagini mentali

(risposte corrette)

obect building
young women old women
Generazione di immagini mentali
(risposte corrette)

20

19,5
19

18,5
18

17,5
17

16,5

16

obect building

B young men Hold men

Piccardi et al., 2015



Piccardi et al., 2013

Giovani
Anziani

Apprendimento

150
100
0
young old young old men
women women men

CBT ®mWalCT

: 35-46 anni
: 60-86 years

10

o N B O ©®

H

N

0 I

Working Memory

young old women young men old men

women

CBT mWalCT

Richiamo Differito

young old women
women

young men old men

CBT mWalCT



Bianchini et al,. 2014

Span

Span

CBT

WalCT

NAD
ElC

MNAD
E1C



19 MCI (3 single domain)
19 Controlli

Boccia et al., 2019

Test MClImd
M D M 5D
Verbal Memory
RAVLT {immediate recall) 37.51 485 2381 724
RAVLT 6,14 140 331 336
{delaved recall)
RAVLT correct recognitions 14.7% 042 1050 308
RAVLT false recogmifions .58 077 2.19 2E6
Episodic Memory
B5SR 4.58 a3 2.96 1.77
{ immediate recall)
B5SR 4.53 a7 251 236
(delaved recall)
Verbal working mem
Ds 4.99 0.58 463 050
Visual memory
Rev-Osterrieth’ s fipure 13,06 711 153 6438
{ immediunte recall)
Rev-Osterrieth’ s fipure 15.08 742 7141 6.09
{delaved recall)
Selective Affention
Y5 4695 515 4431 B3]
Antentional shift
T™T 44 16 26.09 137.38 T4.60
Language
VPF J095 817 2425 E.15
WsF 35.00 564 2E.8] 10.00
BNT 2053 bal 26.75 224
Visno-constructional s
Clack Test 1. .00 281 1.28
Rev-Osternieth’ s figure 3397 268 1325 11.59
{capy)
Executive funciions
FAR 18.00 L] 14.25 319
Logic and absiract reasoni,
RCPM 2704 351 22.57 421













Working Memory:
MCI < HC
CBT > WalCT

Apprendimento:
MCI < HC
in C CBT=WalCT
in MCI WalCT < CBT

Richiamo Differito:
MCI < HC
CBT = WalCT
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