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Kognitivni rezerva nebo udrzba?
Neboli jak se branit starnuti mozku?
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A |<L:’§c Starnuti mozku

= Specifické kognitivni zmény
= Specificky vzorec atrofie
— Ubytek Sedé hmoty (cortical thickness)

— zvetSovani komor
= Vaskularni zmeény
= ZvysSené riziko patologickych zmén (NFT, Amyloid)
"  |munitni zmény — Imunosenescence
= NarusSeni bunécnych membran (gangliosidy)



FNUSA

cre  Starnuti a ubytek pameti

Ubytek epizodické a pracovni paméti

Epizodicka pamét je relativné stabilni do 60-65 let véku (longitudindIni studie)

Po té se zacina zhorsovat

Ubytek paméti je viak velmi heterogenni - existuje skupina high-performing 70+
u nichz témer nedochazi k ubytku kognitivnich funkci
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Cognitive performance

TRENDS in Cognitive Sciences

Ronnlund, M. et al. (2005) Psychol. Aging, obrazek z Habib, R. et al. (2007) Betula study. Aging Neuropsychol. Cogn.



FNUSA
ICRC Rezerva

Jeden z mechanismu chranici pred vékem Ci patologii podminénym kognitivnhim
ubytkem.

Je to koncept funkce — ktera neni nutna pro okamzité pouziti ale je k dispozici, je-li to
treba

— Mozkova rezerva — pasivni kvalita mozku - umoznujici kompenzovat mozkovou
patologii

— Kognitivni rezerva — aktivni kvalita — zpUsob jak lidé pristupuji k reseni ukold,

OED online (2012) Oxford University Press, <http://oed.com>
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Mozkova rezerva = vyssi treshold nez patologie zapusobi

Dosahnuti maxima vykonu nez zacnou pusobit
senescentni zmeény =¥ oddaleni jejich nastupu

Velikost hlavy, pocet
bunék, hustota synapsi

Vzdélani =¥ lepsSi pamét ve stari
Structural MRI
I/ Komplexnéjsi povolani (aktivity v mladi)
Mozkova = lepsi pamét ve stari

rezerva Po odchodu dQ duchodu efekt mizi na-l
I \ rychlost deteriorace — use it or loose it

Pravidelné aerobni cviceni
t race : aktivita , e u
s Genetic ™ objem bilé i Sedé hmoty mozku
backgroud

I objem hipokampu u starsi populace

Zahode, L.B. et al. (2011) victoria longitudinal study. JINS. Helms, M.J. and Plassman, B.L. (2008) Neurology, May, A. (2011) ,Trends Cogn. Sci. Colcombe et al. (2006), Erickson et al. PNAS (2011)


https://www.sciencedirect.com/science/journal/13646613

Kognitivni rezerva = efektivnejsi vyuziti
mozkovych siti/zapojeni alternativnich okruh(

Zpomalovani efektu senescentnich ¢i patol. zmén

Neuronalni plasticita
Funkcni zobrazovaci metody X trénink .....proces switching

uceni I aktivace task specific networks x recruitment of
new networks

po tréningu {, aktivita = efektnéjsi zpracovani informaci,
méné pozornosti

U starSich age-related overrecruitment je i neni asoc. s
lepsSim kognit. vykonem v krossekcnich studiich

Obecné snizeni aktivace po tréninku spise koreluje se

Funkcéni zobrazeni

Proxies — 1Q, doba
vzdélani, povolani

zlepsenim vykonu Kognitivni

intervence, o
Kognitivni intervence b Mentalne,
Starsi zdravi =» 1 kognit.fce a déledoby efekt socialné
MCI = oddali kognitivni Ubytek, zlepsi i naladu stimulujici aktivty

+++ tréning learning strategii pro kazdodenni pouziti
ADD =» + globalni kognitivni stimulace/restorativni

Troyer, A. K., et al. Neuropsychol. Rehabil. (2008). Sitzer, D. | et al., Acta Psychiatr.cand. (2006). Valenzuela, M. J. & Sachdey, P. Brain reserve and dementia: a systematic review. Psychol. Med.
(2006), Buschert V et al. nrneurol 2010, Scarmeas, N. et al. (2003) Arch. Neurol. Lovden, M. et al. (2004) J. Gerontol.


https://www.sciencedirect.com/science/journal/13646613

FN A . .
|<l:J§’c Brain maintenance

"  Mozky nékterych lidi starnou pomaleji a jejich funkcni mozkova aktivace je
podobna jako u mladych lidi, coz také koreluje se zachovalou kognitivni vykonnosti

= Autopsy — nékteri maji daleko méné age-related patol zmén (mikroinfarkty, NFT,
amyloid) nez jini

= Udrzeni mladistvého mozku = kli¢ k Uspésnému starnuti

= Maintenance = komplementarni koncept ke konceptu rezervy

=  Mechanismy branici samotnému starnuti mozku, oddalujici nastup patologickych
zmeén = nejlepsi prediktor dobrého vykonu pameéti ve stari

Nyberg L et al., 2012, Trends in cognitive science



[ Maintenance ]

Rezerva X Maintenance X Aging Zachovald integrita
CAVE interpretace strukturalni, funkéni, neurochemicka

o g T

learning - The BrainAGE -
dokaze z T1IW scanu
odhadnout vék mozku pomoci
specialnich Al statistickych
algoritmu (voxely - bila hmota,
Seda hmota, CSF)

/

DTI (stav struktury BH) fMRI (young
X old), PET (zachovani

neurotransmiterovych systému u
high performing old)

longitudinal MR, Odhad stari mozku
cortical thining rate Machine learning technologie

Nyberg L et al., 2012, Trends in cognitive science, Franke, K., et al., 2010. Neurolmage 50, 883—-892


https://www.sciencedirect.com/science/journal/13646613

[ Maintenance jak na ni? J

Imunosenescence
J telomer, exhausce kmenovych bb.
J mezibunécné komunikace
=» riziko nemoci

c sy : Deprese
Chronicky zanét akceleruje e ‘ |‘

Uceni se novym vecem
v pozdnim veéku udrzuje
integritu bilé hmoty (DTI) v
oblastech ovlivnénych
starnutim

Meditace

Brain AGE — v 50 letech
pravidelné meditujici v
primeéru o 7.5 roku mladsi
mozek nez kontroly.

Gen-Gen a Gen-lifestyle interkace s

Imuno-

TWIN STUDIES rozdily v rychlosti senescence

kognitivni deteriorace jsou silné
ovlivnény genetikou.

SNPs studies — béZzné genetické rozdily Genetic

pfispivaji k heterogenité pamétovych
funkci ve stari BDNF, APOE

backgroud

Wilson, R.S. et al. (2011) J. Alzheimers Dis. Finkel, D. et al. (2005) Behav. Genet. Lovden, M. et al. (2010) Neuropsychologia, Shyam SJ et. al, Front Immunol. 2017, Luders E et al., Neurolmage (2016)


https://www.sciencedirect.com/science/journal/13646613
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Effect of meditation on cognitive functions in context of
aging and neurodegenerative diseases
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Effect of different meditation practices on various aspects of mental and physical health is
receiving growing attention. The present paper reviews evidence on the effects of several
mediation practices on cognitive functions in the context of aging and neurodegenerative

diseases. The effect of meditation in this area is still poorly explored. Seven studies were
detected through the databases search, which explores the effect of meditation on atten-
tion, memory, executive functions, and other miscellaneous measures of cognition in a

sample of older people
reviewed studies sugg
area of attention, as we
are discussed in the co
Meditation can be a p
prevention of cognitive
are limited by their me
technigues. Further res
and clarify the problem

J deprese, stres, A\ pamét a koncentrace, N\imunitni fce
A kognitivni rezervni kapacitu

Zobrazovaci metody

A blood flow in frontal and prefrontal regions, cingulum

A\ cortical thickness in right insula, right frontal cortex and larger
right hippocampal volume in meditators versus controls.



Studie MBSR = nefarmakologicka intervence

MCI pozvani telefonicky (109), 28 prijalo
2 intervencni skupiny

MBSR (18) a Kontrolni intervence = kogntivni trénink (10)
Casovy harmonogram obou intervenci

8-tydenni intervence, 2.5 h tydné + denné domaci ukol

Po skonceni distribuce materialt pro dalSich 6 mésicli praxe doma

Vysetreni 3x
— Baseline (V1), po skonceni intervence (V2), a po 6 mésicich (V3)

Kognitivni pen-and-paper and Cogstate tests
Depresivni symptomy (GDS) GDS>10 bylo vylu¢ovaci kritérium.
Immunophenotyping

% zastoupeni monocytd - a jejich podtypl (CD14**CD167), (CD149mCD16**), (CD14**CD16%)
Mira jejich aktivace (exprese of HLA-DR and CD86)

Marciniak R et al., Clinical Interventions in Aging (2020)



Mann-Whitney (group comparison)

MSBR vs. Control group

V2 vs. V1 V3vs. V1 V2vs. V1 V3vs. V1

median p d median p d p d p d
MSBR group
Memory score -0.06 1 -0.103 -0.21 1 -0.521  0.938 -0.124 0.847 -0.616
Executive functions -0.08 1 -0.182 -0.11 1 -0.191  0.885 -0.494 0.847 -0.195
Cogstate DET -0.04 0.178 -0.685 -0.03 0.883 -0.306 0.049 -1.429 0.847 -0.187
Cogstate IDN -0.02 0.647 -0.53 -0.02 1 -0.312  0.938 -0.560 0.847 -0.099

O
[EEN
[EEY
N

3.5 0.030 -1.398 2 0.046 -0.559 -1.464 0.05 -0.64

Control group

Memory score 0.03 1 0.034 0.1
Executive functions 0.18 1 0.286  -0.02
Cogstate DET 0.04 0.560 0.72 -0.01
Cogstate IDN 0.01 1 0.112 -0.01
0 0

Changes in the MBSR group

Wilcoxon (mean * SD)

test
monocyte subsets
activation

CD14+ (MHC-I)

baseline V2 p

0 1

442 +94 465 + 90 0.387

CD16+CD14+ (MHC-Il) [REEPLES 1262 £+306 0.791

CD14+ (CD86) 363+39  290+68 0.014

Sl Aa e AN (o). )M 562 + 118 507+ 124  0.034

VYSLEDKY

Changes in the Control

baseline

466 122

1349 +
368

359 +51

535+81

ZAVER: MBSR u MCl:

Dobre tolerovana intervence u MCI

Redukce depresivnich symptom( kratkodobé i dlouhodobé
Udrzeni PM tempa v porovnani s kontrolni skupinou

Snizeni monocytarni aktivace (chronicky zanét) via exprese CD86

group
mean * SD

V2

413+ 99

1363 £ 318

318+41

494 £ 79

0.218
0.843

0.032

0.062



/NSS4 Duchovni rozvoj/spirtualita

e Pravidelna duchovni aktivita (meditace, modlitba)
e Snizuje mortalitu a invaliditu
e Zpomaluje kognitivni Ubytek u pacientl s demenci
e Efekt na imunologické parametry

e Problém definice spirituality a jeji méreni
Neni to religiozita - spiSe = propojeni (connectednes)

vztah k sobé samému a dllezitym aspektum okolniho svéta
Lze mérit dotazniky napr. Spiritual well being

(Jorm AF, 2001, Seeman et al. 2003, Kaufman 2007)



E ICRC Spiritual Well-being studie

Meéreni SWB
Spiritual Health And Life-Orientation Measure (Shalom)
4 SWB domény
=  Horizontalni spiritualita = Non-transcendental aspect
spojeni (vtah) s 1.sebou samym, 2. druhymi lidmi 3. prirodou

" Vertikalni spiritualita = Transcendental aspect

spojeni (vztah) s néc¢im co nas presahuje

Meéreni Religiosita = DUREL (Duke University Religion Index)

= 5 polozek - reflektuji nabozenské praktiky
Korelace s mirou regionalni atrofie (RAR) — MRI longitudinal data

(John Fisher, 2010, Harold G. Koenig and Arndt Biissing, 2010, Marciniak et al. 2016)



Oblasti spojené s diseases model, BPSD a meditaci

134 osob, veék 68,2 (+7,5), 3 roky sledovani

Adj. for age, sex, APOE, dg., GDS ““

Hipocampus right 0.0777 0.5040
Hipocampus left 0.7066 0.5022
Medial-orbito-frontal thick. left 0.3374 0.5177
Medial-orbito-frontal thick. right 0.3361
PPC left 0.0964 0.9224
PPC right 0.4281 0.9501
Lingual gyrus left 0.5184 0.3635
Lingual gyrus right 0.0537
Temporal pole left 0.5035

Temporal pole right 0.9249 0.8247
Parahip. gyrus left 0.1729 0.1804

Parahip. gyrus right 0.9868 0.7552



Intervening variables vek, sex, vzdelani, kognit. stav, GDS, APOE

Left Right Left Right

Hipocampus NS NS NS NS
Parahipocampal NS NS NS 0.053
Entorinal NS NS NS NS
Fusiform NS NS NS NS
Posterior Cingulate NS NS NS
Medial-orbito-frontal NS NS
Orbitofrontal NS 0.062 0.058
Superior-frontal NS NS NS 0.083
Prefrontal NS NS NS 0.088
Anterior cingulate NS NS
Superior temporal 0.078 NS NS NS

Temporal pole NS 0.063 NS 0.055




J/AENYSA Ochranny efekt SWB na rychlost regionalni atrofie

Obé SWB domény:

OFC (emocni a socialni chovani, decision-making),
mOFC (reward systém, hodnotovy systém)

TP dx. (socialni interakce, emocni empatie)

Horizontal:
Parahippocampal cortex dx. (Casna AD patologie)
= Vertical:
AC (védomi, uvédomovani a svobodna vile)
Tato oblast se aktivuje také pri meditacich

Efekt religiozity (Durell) na RAR byl vyznamné nizsi nez SWB
= SWB ma vyraznéjsi ochranny efekt u MCl nez u SCD

Sheardova K. et al., Alzheimer's & Dementia (2018), prednasky - AAIC Chicago 2018, AAIC Londyn 2017



Uspésné starnuti Ize podpofit i ve starsim véku

Longitudinal MRI Functional Imaging

Imuno-

Deprese senescence
stres zanet

PFC, ACC,
amygdala,

Kognitivni
intervence

Genetic
backgroud Attention,
executive function,
myeloidnich bB reaction time
interleukinech
J prozanétlivych
gen(

Spiritual well being Mindfulness interventions

Hipocampal,
ACC,PCC, insula
volume

Rinske AG et al. 2016, Brain and Cognition,Berk L et al., Aging Ment Health. 2017, Malinowski et Shalamanova: Journal of Cognitive Enhancement 2016, Nyberg L et al., 2012, Trends in cognitive science



https://www.sciencedirect.com/science/journal/02782626
https://www.ncbi.nlm.nih.gov/pubmed/27827541
https://link.springer.com/journal/41465
https://www.sciencedirect.com/science/journal/13646613

