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DEMENCIA

Término “paraguas” empleado para describir un grupo de condiciones (mas de 100)
caracterizadas por alteraciones de la memoria, el comportamiento y el
pensamiento.
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Plaguetas y Ovillos: Los marcadores de la EA

El cerebro de las personas con EA son abundantes en
dos estructuras anormales:

e Palquetas beta-amiloide (placas seniles): depocisiones
densas de proteinas y material celular que se acumula
fuera del axon celular.

* Ovillos neurofiblirales: fibras entrelazadas que se
forman dentro de la neurona.
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Z4 ALZHEIMER DISEASE

Alzheimer disease risk genes:

29 and counting

Lars Bertram and Rudolph E. Tanzi®

At baseline, UKB participants were aged
between 49 years and 69 years, and were
therefore mostly too young to have developed
AD, incidence of which peaks after the age of

“Genes de riesgo para la Enfermedad de
Alzheimer: 29 y contando”

The risk of Alzheimer disease is substantially influenced by genetic factors.

A new genome-wide association study of more than 600,000 individuals
identifies nine novel Alzheimer disease risk genes, raising the total count

ofindependent risk loci to 29.

Refers to Jansen, |. E. et al. Genome-wide meta-analysis identifies new loci and functional pathways influencing Alzheimer
disease risk. Nat. Genet. https://doLorg/10.1038/541588-018-0311-9 (2019).

Alzheimer disease (AD) is a debilitating neuro-
degenerative disorder that is characterized
by progressive decline in cognitive function-
ing and ultimately leads to dementia and
death. Pathogenetically, AD is triggered by
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more than eightfold greater than that of the
2013 GWAS by accumulating the genetic data
of ~635,000 individuals. This vast increase in
number enabled the identification of nine
novel AD risk loc, increasing the current total
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posed’ to be a valid approximation of future
AD status in UKB individuals for whom geno-
type data were available but who had not (yet)
developed AD themselves.

Second, Jansen et al.’ used an impressive
array of computational tools with the aim of
integrating high-resolution transcriptomics

and epigenomics data to aid the molecular and
functional interpretation of their results.
These analyses revealed that most DNA
variants associated with AD are located in
non-coding portions of the genome, espe-
cially in regions that have effects on gene
transcription. This finding is in line with
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INICIATIVA CUBANA EN SALUD COGNITIVA

Dieta no saludable, abuso de
alcohol,
Fumar, Diabetes, Depresion

APOE,
Otros genes

Presion sanguinea alta
Obesidad
Colesterol en sangre elevado

i ?
Virus® Vida adulta Adultez mayor Adultos mayores-mayores
| | I R DEMENCIA
0 20 60 75

-~ Transicion
Educacioéon
Reserva cerebral

Reserva cognitiva

Actividad fisica,
Actividad social & cognitiva

FACTORES PROTECTORES MECANISMOS

Modificado de Kivipelto, Mangialasche et al., Oxford Ger Text Medicine 2017, Nature Neurology (En prensa)



Si el principal factor de riesgo para el padecimiento
de demencias es la edad, équé tal si dejamos de
envejecer?

David Sinclair, PhD.
Harvard University
Escuela de Medicina
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AMERICAN JOURNAL OF HUMAN BIOLOGY 17:673-680 (2003)
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Feature Article

The Aging Brain: The Cognitive Reserve Hypothesis and
Hominid Evolution

JOHN 5. ALLEN,® JOEL BRUSS, axn HANNA DAMASIO
Department of Neurology, Division of Cognitive Newroscience and Behavioral Neurology, University of
Imwa College of Medicine, Towa City, lowa

ABSTRACT  Compared to other primates, humans live a long time and have large brains.
Recent theories of the evolution of human life history stages (grandmother hypothesis, interge-
nerational transfer of information) lend credence to the notion that selection for increased life
span and menopause has occurred in hominid evolution, despite the reduction in the force of
natural selection operating on older, especially post-reproductive, individuals. Theories that posit
the importance (in an inclusive fitness sense) of the survival of older individuals require them to
maintain a reasonably high level of cognitive function (e.g,, memory, communication). Patterns of
brain aging and factors associated with healthy brain aging should be relevant to this issue.
Recent neuroimaging research suggests that, in healthy aging, human brain volume (gray and
white matter) is well-maintained until at least 60 years of age; cognitive function also shows only
nonsignificant declines at this age. The maintenance of brain volume and cognitive performance
is consistent with the idea of a significant post- or late-reproductive life history stage. A clinical
model, “the cognitive reserve hypothesis” proposes that both increased brain volume and
enhanced cognitive ability may contribute to healthy brain aging, reducing the likelihood of
developing dementia. Selection for increased brain size and increased cognitive ability in hominid
evolution may therefore have been important in selection for increased lifespan in the context of
intergenerational social support networks. Am. J. Hum. Biol. 17:673-689, 2000.  + 2005 Wiley-Liss,

Inc.
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Feature Article

The Aging Brain: The Cognitive Reserve Hypothesis and
Hominid Evolution

JOHN 8 ALLEN,* JOEL BRUSS, xsv HANNA DAMASIO
Department of Neurology, Divistan of Cogmitive Neurascience and Behavioral Neurology, University of
[owa College of Medhetne, Jown City, fowa

ABSTRACT  Compared to other primates, humans live a long time and have large brains.
Recent theories of the evolution of human lfe history stages (grandmother hypothesis, interge-
nerational transfer of information) lend credence to the notion that selection for increased life
span and menopause has occurred in hominid evolution, despite the reduction in the force of
natural selection operating on older, especially post-reproductive, individuals. Theories that posit
the importance (in an inclusive fitness sense) of the survival of older individuals require them to
maintain a reasonably high level of cognitive function (e.g,, memory, communication). Patterns of
brain aging and factors associated with healthy brain aging should be relevant to this issue.
Recent neuroimaging research suggests that, in healthy aging, human brain volume (gray and
white matter) is well-maintained until at least 60 years of age; cognitive function also shows only
nonsignificant deelines at this age. The maintenance of brain volume and cognitive performance
is consistent with the idea of a significant post- or late-reproductive lfe history stage. A clinical
model, “the cognitive reserve hypothesis,” proposes that both increased brain vohime and
enhanced eoguitive ability may contribute to healthy brain aging, reducing the lkelihood of
developing dementia. Selection for increased brain size and mereased cognitive ability in homnid
evalution may therefore have heen important in selection for increased lfespan in the context of
intergenerational social support networks. Am. J, Hum. Biol. 17.673-680, 2005, - 2005 Wiy Lis,
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Cogpnitive reserve in ageing and Alzheimer's disease
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Cognitive reserve in ageing and Alzheimer’s disease

Yaakov Stern

Proceso de adaptabilidad que ayuda a
explicar los diferentes grados de
suceptibilidad de |as habilidades

cognitivas y del funcionamiento
cotidiano en relacidn con el
envejecimiento cerebral y en
presencia de procesos patoldgicos.
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Defining Cognitive Reserve and Implications for Cognitive Aging
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Defining Cognitive Reserve and Implications for Cognitive Aging

Dentro de la Hipdtesis de la Reserva Gognitiva existen
tres constructos que deben ser diferenciados:

e Reserva Cerebral
e Reserva Cognitiva
 Mantenimiento Cerebral
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Modelo Pasivo

N R Impairment

Cutoff

 Reserva Cerebral «—

Journal of the Internarional Nenropsychological Sociery (2002), 8, 448—460.
Copyright @ 2002 INS. Published by Cambridge University Press. Printed in the USA.
DOIL: 10.1017.51355617701020240

CRITICAL REVIEW

What is cognitive reserve? Theory and research
application of the reserve concept

Brain Reserve Capacity

YAAKOV STERNMN

Cognitive Neuroscience Division, G H. Sergievsky Center, The Taub Institute, and Departments of Neurology, Psychiatry,
and Psychology, Columbia University College of Physicians and Surgeons

Patient 1 Patient 2

Fig. 1. The threshold or brain reserve model. In 2 patients with
different amounts of brain reserve capacity (BRC), a lesion of a

La Feserva Cerebral (mOdEIO paSIVO) particular size results in a clinical deficit in a person with less

BRC (Patient 2), because it exceeds the threshold of brain damage

es definida en términos de la cantidad 4 | sufficient to produce that deficit. However. an individual with
de daﬁo que es a-S|m||adO por el greater BRC could remain unaffected.

sistema antes de expresarse

clinicamente. —
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Modelo Activo
* Reserva Cognitiva +— /

Journal of the Internarional Neuropsychological Sociery (2002), 8, 448—460.
Copyright @ 2002 INS. Published by Cambridge University Press. Printed in the USA.
DOIL: 10.1017.51355617701020240
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CRITICAL REVIEW

Funetional
Impairment
Cutoff

What is cognitive reserve? Theory and research
application of the reserve concept

Brain Reserve Capacity

YAAKOV STERN

Cognitive Neuroscience Division, G.H. Sergievsky Center, The Taub Institute, and Departments of Neurology, Psychiatry, " -
and Psychology, Columbia University College of Physicians and Surgeons Pa‘t'lEnt I Pallent 2

Fig. 4. The cognitive reserve model. Two patients have the same
amount of brain reserve. However, Patient 1 has more cognitive

LLa reserva Cogn|t|va (modelo aCt|VO) reserve than Patient 2, in that Patient 1 uses more efficient pro-
.. , : .y Y cessing mechanisms. As a result, Patient 1 can tolerate a larger
es defl n |da. en terminos de I'esl I IENCIa lesion than Patient 2 before functional impairment is apparent.

cognitiva, o el uso eficiente del

“software”. (e
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Journal of th arional Newropsychelogical Sociery (2002),
Copyright @ 2(1']2 [NS Published by Cambridge University Press. Printed
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B, 448460,
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CRITICAL REVIEW

What is cognitive reserve? Theory and research
application of the reserve concept

YAAKOV STERN

CDn e Neuroscience Div . G.H. Srg f.kyCe:ne The Taub In:
Pi}'thﬂl gy Columbia Ll rslly College of Physicians and Surgeons

La reserva cognitiva (modelo activo)
es definida en términos de resiliencia
cognitiva, o el uso eficiente del
“software”.

stitute, and Departments of Neurology, Psychiat

[

Hace refrencia al proceso de
preservar y/o potenciar el
funcionamiento cerebral y cognitivo
a través de la vida, tomando en
consideracidn las interacciones
geneéticas.
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Otros dos conceptos también deben ser diferenciados
dentro del modelo (hipdtesis) de la Reserva Cognitiva:

* Resistencia Cerebral
* Resiliencia Cerebral
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» Resistencia Cerebral

Mecanismo cerebral que subyace a |3
habilidad para resistir los procesos
natoldgicos
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* Resiliencia Cerebral

Habilidad para manejar los efectos de
|a patologia cerebral (por ejemplo |2
Enfermedad de Alzheimer) y que se
expresa en un funcionamiento cognitivo
superior al esperado
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Cerebro Mayor
Mayor Numero de Neuronas
Mayor Densidad Dendritica
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Daino Cerebral
Traumatico
Encefalitis
Enfermedades
Psiquiatricas
Trastornos del
Desarrollo

CEREBRO

RESERVA CEREBRAL

* Involucramiento Cognitivo
* Remediacion Cognitiva

* Educacion

e Actividades de Ocio

* Nutricidn

e Estimulacidn Social

’l

* Sedentarismo Cognitivo
* Nutricion Inadecuada

e Bajo Nivel de Instruccion
e Aislamiento Social

RESERVA COGNITIVA
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La reserva cognitiva es un constructo tedrico y
como cualquier constructo no puede ser
observado directamente

La medida mas comin de |a RC son los
denominados “proxys’, variables descriptivas que
describen experiencias acumuladas a lo largo de
la vida

Dentro de |os proxys mas estudiados estan |a
educacian, ocupacidn, inteligencia, actividades de
ocio, vinculos sociales, estatus socioecondmico
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Inactividad global

MAS INACTIVO MAS ACTIVO Adultos inactivos

Kuwait Uganda 0-15% W 45 - 60%
67% 5.5% M 15 - 30% M > 60%
de los adultos son  de los adultos son W 30 - 45% Sin datos

inactivos inactivos

- Brasil

Kuwalt

Australia

Fuente: The Lancet




Guia de actividad fisica

Adultos 19-64 Adultos +65
Ninos 5-18 I
&8 =2 |‘ | ‘ ’ I
60 minutos de 150 minutos de 150 minutos de ejercicio
actividad fisica por dia actividad aerobica aerobico moderado por
moderada por semana y ejercicios de fuerza
semana dos veces por semana

Fuente: Public Health England
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Exercise-Induced Activated Platelets Increase Adult Hippocampal Precursor
Proliferation and Promote Neuronal Differentiation

Cuando se disminuye experimentalmente |a
circulacion de plaguetas se suprime el efecto
beneficioso del ejercicio fisico, interrumpiendo
la proliferacidn de [a neurogénesis en el giro
dentado del impocampo
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Social isolation, cognitive reserve, ana
cognition in healthy older people
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and Society, Faculty of Medicine, Newcastle University, Newcastle, United Kingdom, 4 MRC Biostatistics
Unit, Institute of Public Health, University of Cambridge, Cambridge, United Kingdom, 5 Dementia Services
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* Luego de controlar la edad, el
sexo, el nivel educacional y las
limitaciones fisicas, el
aislamiento social mostrd una
asociacion significativa con el
funcionamiento cognitivo luego
de un perido de 2 anos.

* Los autores concluyeron que
mantener un estilo de vida
socialmente activo,
incrementaba la reserva y
beneficiaba el funcionamiento
cognitivo global.

RESEARCH ARTICLE

Socialisolation, cognitive reserve, ano
cognition in healthy older peaple

Isobel E. M. Evans ', David J. Llewellyn’, Fiona E. Matthews™', Robert T. Woods®,
Carol Brayne®, Linda Clare"®, on behalf of the CFAS-Wales research team'

1 Centre for Research in Ageing and Cognitive Health (REACH), School of Psychology, University of Exeter,
Exeter, United Kingdom, 2 University of Exeter Medical School, Exster, United Kingdom, 3 Insfitute of Health
and Saciety, Facufty of Medicine, Newcastle University, Newcastle, United Kingdom, 4 MRC Biostafistics
Unit, Insitute of Public Heatth, University of Cambridge, Cambridge, United Kingdom, 5 Dementia Services
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Lifespan Mental Activity Predicts Diminished Rate of
Hippocampal Atrophy
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Abstract

Objective: Epidemiological studies suggest that complex mental activity may reduce the risk for dementia, however an
underlying mechanism remains unclear. Our objective was to determine whether individual differences in lifespan complex
mental activity are linked to altered rates of hippocampal atrophy independent of global measures of neurodegeneration.

Methods: Thirty seven healthy older individuals had their complex mental activity levels estimated using the Lifetime of
Experiences Questionnaire (LEQ) and completed serial MRI investigations at baseline and three years follow-up.
Hippocampal volume and semi-automatic quantitation of whole brain volume (WBV) and white matter hyperintensities
(WMHs) were compared at both time points.

Results:Higher LEQ scores were correlated with hippocampal volume independent of covariates at the three year follow-up
stage (r=043, p=0.012). Moreover, those with higher LEQ scores experienced less hippocampal atrophy over the follow-up
period (r=0.41, p=0.02). High LEQ individuals had less than half the hippocampal volume decline of low LEQ individuals in
a multivariate analysis (F=4.47, p=0.042). No parallel changes were found in measures of WBV and WMHs.

Conclusions: High level of complex mental activity across the lifespan was correlated with a reduced rate of hippocampal
atrophy. This finding could not be explained by general differences in intracranial volume, larger hippocampi at baseline,
presence of hypertensive disease, gender or low mood. Our results suggest that neuroprotection in medial temporal lobe
may be one mechanism underlying the link between mental activity and lower rates of dementia observed in population-
based studies. Additional studies are required to further explore this novel finding.

Evaluaron 37 adultos
mayores saludables que
realizaron el
completamiento de
actividades mentales en
dos niveles: complejas y
poco complejas.

Realizaron un seguimiento
de 3 anos evaluando el
volumen hipocampal,
volumen cerebral global,
asi como la hiperintensidad
de la materia blanca.
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Figure 1. Average hippocampal volume (across right and left
sides) in high (solid) and low (dashed) LEQ groups at baseline
and 2 year follow-up. Error bars represent standard error of mean.
p-value after covariate control for age, gender, hypertension, baseline
volume and total intracranial volume.

doi: 10137 1 Sjoumal pone 0002598 g001

High LEQ: 1104 Average volume: 2966mm?

Low LEQE 62.2 Average velume: 2232mm?

Figure 3. Examples of hippocampal volumes from a high and
low LEQ individual at the 3 year follow-up stage. Note the
relative increase in the volume of the inferior horn of the lateral
ventricle. Average volumes refer to the mean across right and left sides.
Right hippocampus tracing shown in red.
doi:10.1371/journal.pone.0002598.9003
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Education and cognitive reserve in old age
R Wl 1 e o 1, b St B P A e . Corpea e £n 2014 se publiccara un

| importante articulo que explica la
Abstract y
Objectve relacian entre el progreso de la

To assess the contribution of education to cognitive reserve.

O e gt ot ot g oot sy Enfermedad de Alzheimer y

had annual cognitive testing (n = 2,899 ) and subgroups that developed incdent dementia {n =
696, died, and underwent a neuropathologic examination from which 10 neurodegenerative

e e e it orwneest rendimiento cognitivo global.

were converted bo a standard scale and averaged to yield composite measures of cognition.
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Results
Participants had a mean of 16.3 years of education (500 = 3.7, range 0—30). In all participants,
education was associated with initial level of global cognition but not rate of cognitive change.

S g e Yoy it A e bl articulo se realizd desde un

years before the diagnosis, but education was not related to the onset or rate of accelerated
decline. In the deceased, rate of global cognitive decline accelerated a mean of 3.4 years before
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rapid cognitive decline.

Conclusion
The results suggest that the contribution of education to cognitive reserve is limited to its
association with level of cognitive function before old age.
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 El estudio examina los datos de forma longitudinal de un total de 28393 adultos mayores
 |,238 procedentes del #eligivs lrders Studyy \6BU del Memory and Aging Project
 El sequimiento fue de la menos 4 afios

e |044 individuos participantes tallecieron lueqo de los primeros 4 afios de sequimiento
 Se realizo autopsia cerebral a 308% (Ja8 personas)

 Edad media de inicio del estudio 87.7 afos y al concluir 31.3 afios

 Media de afos de educacidn [b.3
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Abstract
Objective

To assess the contribution of education to cognitive resere.

=
=
1

Methods

Analyses are based on older participants in a longitudinal clinical-pathologic cohort study who
had annual cognitive testing (n = 2,899 ) and subgroups that developed incdent dementia (n =
696, died, and underwent a neuropathologic examination from which 10 newrodegenerative
and cerebrovascular markers were derived (n = 732 ), or both (n = 405). Cognitive test scores
were converted to a standard scale and averaged to yield composite measures of cognition.
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Results

Participants had a mean of 16.3 years of education (5D = 1.7, range 0—30). In all participants,
education was associated with initial bevel of global cognition but not rate of cognitive change.
In those who developed dementia, rate of global cognitive decline accelerated a mean of 1.8
years before the diagnosis, but edwcation was not related to the onset or rate of accelerated

Cogn

decline. In the deceased, rate of global cognitive decline accelerated a mean of 3.4 years before —1 ‘5- =

death, but higher educational attainment was related to earlier [ not later) onset of accelerated | | | | | |
decline and unrelated to rate of acceleration. Higher education was associated with lower

likelihood of gross and microscopic cerebral infarcts but not with other newropathologic —1 n —E —E —4 —1 D

markers. Education was not related to global cognitive change not attributable to newropath-
ologic burden and did not decrease the association of higher neuropathologic burden with maore

rapi coguitive docknr. Aios previos al fallecimiento

Conclusion
The resalts suggest that the contribution of education to cognitive reserve is limited to its
association with level of cognitive function before old age.
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Cognitive reserve in ageing and Alzheimer’s disease

Yaakov Stern

Neuroimaging studies of cognitive reserve
Resting regional cerebral blood flow

Epidemiological studies suggest that at any given level of
clinical severity in Alzheimer's disease, the degree of
pathology will be greater in individuals with higher
cognitive reserve than in those with lower cognitive
reserve (figure 2). This idea was tested by assessment of
resting regional cerebral blood flow as a surrogate for
Alzheimer's disease pathology.™" In patients matched for
clinical severity, an inverse relation was found between
resting regional cerebral blood flow and years of
education.” Higher level of education was associated with
greater depletion of blood flow in the parietotemporal
area (figure 3), where PET changes are seen in patients
with Alzheimer’s disease. This observation provided an
initial indication that patients with higher cognitive
reserve had more Alzheimer's disease pathology than
those with lower cognitive reserve even though they
appeared clinically similar. Similar associations have

"Mayores niveles de
educacidn fueron asociados
con una disminucian del flujo
sanguineo en la dreas
parietotemporales...estas
nbservaciones indican que en
|os pacientes con mayor
reserva cognitiva existe
mayor patologia de Alzheimer
que quienes tienen menos
reserva cognitiva, a pesar de
parecer similares
clinicamente.”




Cognitive ability in old age is predetermined by
age 20y

Denise C. Park®"

La “Paradoja” de la Reserva Cogniti\/
Umbral de Reserva Riesgo—
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¢.Cdmo evaluar la Reserva Cognitiva en
el contexto clinico e investigativo?
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Escala de Reserva Cognitiva

Edad: Sexo:
Afos de educacion formal (ej. desde 1° de E.G.B. a C.0.U.=12 afios):
Maxima titulacion obtenida (ej. graduado escolar, Ingeniero Técnico, etc.):
Profesion ejercida durante mayor tiempo (ej. Maestro Secundaria):

La Escala de Reserva Cognitiva pretende medir como de activo ha sido y es su estilo de vida. A continuacion, se presenta una serie de
actividades referidas a tres etapas de su vida:
JUVENTUD (18-35 afios) ADULTEZ (36-64 afos) MADUREZ (A partir de los 65 afios)

Para responder con qué frecuencia realizaba y realiza cada una de las siguientes actividades en cada etapa de su vida, tenga
en cuenta el siguiente codigo de respuesta:

0 = Nunca

1 = Una o varias veces al aio

2 = Una o varias veces al mes

3 = Una o varias veces a la semana

4 = Tres veces o mas a la semana, siempre que me surge la oportunidad

ACTIVIDADES DE LA VIDA DIARIA

Pregunta: ;Con qué frecuencia realizaba (Juventud y Adultez) y realizo (Actualmente) cada una de las siguientes actividades?
Juventud Adultez Madurez

012 00()2 3 4 013 4
(1260 [1G23 4] [07G31]

Ejemplo : Controlar mis aSUNtOS PErSONGIES. ..........c.eiuuiueuiaieeiieiieaiaaaaaneeenaeseaaans
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Cognitive Reserve Index questionnaire (CRlq):
a new instrument for measuring cognitive reserve

Massimo Nucci!, Daniela Mapelli'2 and Sara Mondini! 3

‘Department of General Psychology, University of Padova, ?Centro Interdipartimentale CIRMANMEC.
University of Padova. *Casa di Cura I'iglie di San Camillo. Cremona, Italy

ABSTRACT. Background and aims: The concept of “re-
serve” has been used to explain the difference between in-
dividuals in their capacity to cope with or compensate for
pathology. Brain reserve refers to structural aspects of the
brain, such as brain size and synapse count, Cognitive re
serve is the ability to optimize and maximize perfor-
mance through two mechanisms: recruitment of brain
networks, andlor compensation by alternative cognitive
strategies. The aim of the present research was to devise
an instrument for comprehensive assessment and mea-
surement of the quantity of cognitive reserve accumulated
by individuals throughout their lifespan. Methods: A new
approach wsing the Cognitive Reserve Index questionnaire
(CRlg) was developed and tested in a sample of 588
healthy ni’ndiuidx::‘is. fmgg to 102 % o%w n&ﬁz‘ied

, Adults, and ! in-
gﬁnﬁ de%phic data itemge grouped into three
sections: education, working activity and leisure time,
each of which returns a subscore. The WAIS Vocabulary
test and TIB were also administered. Results: The main
descriptive features and some inferential resilts are de-
scribed. Intelligence wasonly moderately correlated
with cognitive reserve, stressing the distinction between
these two concepts. Age and gender significantly af-

Aging Clinical and Experimental Research

ability to cope with physiological or pathological cognitive
decline. There is not alwavs a direct relationship be-
tween the severity of brain pathalogies or brain damage
and the degree of deficit in performance. For many
vears. Brain Reserve (BR) was the prevalent canstruct of
the potential ability of the brain to cope with neuronal
damage. Katzman et al. (1) examined the brains of ten
subjects who had documented post-mortem neu-
ropathology of Alzheimer’s dementia (AD). even though
they had not expressed any sign of cognitive decline
when alive. The authors aftributed the shsence of clinical
signs of dementia o the higher-than-average weight of
t{t:;x brains. Ln(ge. BR was d:ffi:: l;sm the br?in's re-
e: that is, 1 in itself copi

with increasing hmpomdumg! {2). The Brain Rmopmg
hypothesis is primarily a passive-quaniitative model related
to:individual differences (e.q., brain size and synapse
count): a greater BR is considered as a protective factor,
and a Jower one indicates vulnerability.

The debate on BR and aging introduced and developed
the concept of Cognitive Reserve (CR}, a fascinating
concept at the basis of brain plasticity. The Cognitive Re-

serve hypothesis that the brain actively attempts
to cope with ) using pre-existing cognitive pro-
cesses or enlisti ensatory strategies. Thus. people

Cognitive Reserve Index

CRIq

questionnaire M. Nuced, D. Mapelli & 5. Mandini (2012)

Instrucciones: En caso de alterackin cognitiva o del comportamiento, aungue sea solamente soepechada, el cuestionario de-
be suministrarse a los familiares o a quién cuide del paciente, indicindolo al final del cuestionario en la casilla correspondiente.

Apalliddas: ... e enes Nombre: .o
Fecha de nacimiento: ... /... ...... Lugar de nacimiento: ... Edad: .........
Lugar deresidencia: ..ol Nacionalidad: espanola 0 otrad ...

Estado civil:  soltero 0 casado O divorciado O vindo O

CRI-Escuela

Instrucciones: Contar los afics de escucla superndos més 0.5 por coda afio en el que se haya repetido curso. Para cada
curso de formacicn al que se haya asistido contar 0.5 cada 6 meses.

1. Anos de escolaridad (incluida una eventual especializacion) 0 L.

2 Cursos (05 ecada G mesesy
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Youthful Brains in Older Adults: Preserved Neuroanatomy
in the Default Mode and Salience Networks Contributes to
Youthful Memory in Superaging

Felicia W. Sun,"* Michacl R. Stepanovic,'** Joseph Andreano,*+ Lisa Feldman Barrett, +*'

Alexandra Touroutoglou,+" and Bradford C. Dickerson'-'

IFrontotemporal Disorders Unit, Massachusetts General Hospital and Harvard Medical School, Charlestown, Massachusetts 02129, *Department of
Neurology, Massachusetts General Hospital and Harvard Medical School, Charlestown, Massachusetts 021 14, *Athimoula A. Martines Center for Biomedical
Imaging, Massachusetts General Hospital and Harvard Medical Schoal, Charlestown, Massachusetts (2114, aod *Psychiatric Neuroimaging Division,
Massachusetts General Hospital and Harvard Medical School, Charkestowm, Massachusetts 02114, and *Department of Psychology, Northeastern University,
Baston, Massachusetts 02115

Decline in cognitive skills, especially inmemory, is often viewed as part of “normal” aging, Yet some individuals “age better” than others,
Building on prior rescarch showing that cortical thickness in one brain region, the anterior midcingulate cortex, is preserved in older
adults with memory performance abilities equal to ar better than those of people 20 -30 years younger (i.c., “superagers”), we cxamined
the structural integrity of two large-scale intrinsic brain networks in superaging: the default mode network, typically engaged during
memary encoding and retricval tasks, and the salience network, typically engaged during attention, motivation, and exccutive function
tasks, We predicted that superagers would have preserved cortical thickness in critical nodes in these networks. We defined superagers
(60- 80 years old) based on their performance compared to young adults (18 -32 years old) on the California Verbal Leaming Test Long
Diclay Free Recall test. We found regions within the networks of interest where the cercbral cortex of superagers was thicker than that of
typical older adults, and where superagers were anatomically indistinguishable from young adults; hippocampal volume was also
preserved in superagers. Within the full group of older aduls, thickness of a number of regions, including the anterior temporal cortex,
rostral medial prefrontal cortex, and anterior midcingulate corter, correlated with memory performance, as did the volume of the
hippocampus. Thesc results indicate older adults with youthful memary abilities have youthful brain regions in key paralimbic and
limbic nodesof the default mode and salience nctworks that support attentional, exccutive, and mncmonic processes subscrving memory
function,

Key words: aging; cerchral cortex; default mode network; memory; salience network
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Psychological well-being in elderly adults with
extraordinary episodic memory

Amanda Coock Maher” ¥, S Kinit' 2, Loyer', Maureen Connelley’,

Altred Ragermatear’ M-Marant M . Sandes Wy **, Dan M P
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Abstract

Objectives

The Norrwestem Universty SuperAging Program stusies 2 rare conort of ndviduas over
2ge B0WI episodc memary abity ot ieast as good 2s middie-0ge 3ufs to deterine what
facioes contrbute 1o ek eite memory parformance. As psychoogical wel-being is pos-
fwely comelatod wih cognitve perfoTnance In cider aduls, the present shdy examined
whether aspects of psychoiogical mel-being dsingutsh Cogtive SuperAgers trom their
cogritvely average-1or-age, Same-age peers.

Trirty-cne SuperAgers and 19 cogritvely average-for-age
fem Peychoiogcal Wed-Being questonnaire, camprised of 8 subscales: Autoramy, Posk
tve Relatons wih Others, Environmental Masiery. Porsonal Growin, Purpose in Lie_ and

Se-Acceptance

The groups did not aifter on demographic factors. Indiuding estimated premorbid nted-
gence. Consistent wih inchusion criteria, SuperAgers had betler spis0c Mamary So0Mes.
Compared o cogritvely average-for-2ge peers, SuperAgers endorsed greaer ievels of
Fosttve Retations wih Others. The groups di not difer on oher PWE2 subscaies.

While SuperAgers and ther cognitvely average-4or-age peers reponied simitany hgh levels
of psychological welk-being across mufiple dimensions, SuperAgers endorsad greater iev-
43 of postive sockal relationships. This pychoiogical featre could conceivably have a
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Chromatic Multiphoton Serial Microscopy (Microescopia Serial Multifoton Cromatica)
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