New Views On Aging
Conference 14th & 15th September 2017 in Paris

Dear Colleagues,
We are delighted to welcome you in Paris for our two-day conference New Views On Aging
organized by the Dynamique du vieillir USPC interdisciplinary program. This conference is
dedicated to the development of new interdisciplinary connections and will present pioneering
theories about aging and frailty.
The main topics which will be addressed during the conference are (i) frailty: from detection to
interventions, (ii) adapting to an aging society (healthcare systems, social organizations, social
security financing, silver economy, etc.), (iii) mechanisms and biomarkers of aging from model
organisms to humans, (iv) from the pursuit of longevity to healthy aging (physical exercise,
nutrition, mild stresses, etc.),

Let’s challenge our views on aging!

Adrien Marck (IRMES/Paris Diderot), Anne-Sophie Rigaud Monnet (APHP/Paris Descartes),
Frederic Sandron (IRD/ Paris Descartes), Geoffroy Berthelot (IRMES/Paris Descartes),
Jacques Epelbaum (INSERM/Paris Descartes), Jean-François Toussaint (IRMES-INSEP/APHP), Jean-Marc Di Meglio (CNRS/Paris Diderot), Pascale Piolino (INSERM/Paris
Descartes), Philippe Noirez (IRMES-INSEP/Paris Descartes), Pierre-Paul Vidal (CNRS/Paris
Descartes), Valentina La Corte (CPSC/Paris Descartes), Victoria Cristancho-Lacroix
(APHP/Paris Descartes) & Vincent Touzé (OFCE/Sciences Po)

The interdisciplinary research program Dynamique du vieillir (Dynamics of aging) is an
initiative funded by University Sorbonne Paris Cité to gather researchers with different
backgrounds (physicians, psychologists, physicists, economists, biologists, demographers…) in
a joint effort to address aging at all levels, from the molecular scale to the scale of the
population, from the fundamental level to field operations.
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Thursday 14th September – Morning session
Opening session: François Houllier (Président USPC),
Jean-Marc Di Meglio (Dynamique du vieillir coordinator)
Keynote #1 – Jean-Claude Ameisen (Université Paris Diderot, France)
The origins of aging
Scientific session I – Frailty from detection to actions
Chairman: Pierre-Paul Vidal, Anne-Sophie Rigaud & Pascale Piolino
Inge Cantegreil-Kallen (AP-HP)
A psychosocial cognitive behavioral approach for frailty family caregivers
Emmanuelle Duron (Université Paris Descartes)
Assessment of frailty among informal caregivers of demented patients
Romuald Lepers (Université Dijon)
The master athlete: an example of successful aging
Coffee break
Qiwen Shen (Université Paris Descartes)
Effect of Age on Balance: A Study Using Virtual Reality
Guillaume Ulmann (AP-HP)
Hypermetabolismn in the elderly cancer patient: a pilot study
Laura Brito (ENS Cachan)
Evaluation of dysexecutive syndrome during the execution of ecological task:
extraction of gaze indicators and dimensionality reduction
Keynote #2 – Mylène Aubertin (Université du Quebec à Montréal,
Canada)
Impact of physical activity on aging
Lunch + Poster session
Exhibition: Virtual Promenade
The goal of the Virtual Promenade project is to propose a therapeutic activity
in virtual reality to reduce anxiety in older adults hopitalized after a fall, in
order to ease their rehabilitation process. Our system is composed of a virtual
reality head-mounted display, a haptic chair and several control devices
(standard game controllers and custom walk controls). It is designed in a
participatory way, with physicians, physiotherapists and engineers.
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12:40: Lunch, Posters session & virtual promenade
Thursday 14th September – Posters session
#1

Juan Mantilla (Université Paris
Descartes)
Evaluating gait coordination and step-tostep symmetry in elderly people within the
project 5p (Prestation de Parcours
Participatif Personnalisé de Prévention)

#2

Alice Nicolaï (Université Paris-Saclay)
Emphasizing alteration of postural
control in elderly with feature selection

#3

Gregory Faraut (Université ParisSaclay)
Longitudinal follow-up of Fried frailty
criteria equivalence with the prism of
Discrete Event System

#4

#5

#6

#7

#9

#10

#11

Sophie Blanchet (Université Paris
Descartes)
Impact of Attention Process Training
(APT-II) on cognition and daily life
activities in older individuals with Mild
Cognitive Impairment
Patricia Lino (Université Paris
Descartes)
Modified SAPAP3 in post synaptic
densities in Huntington’s disease
Fabiola Colella (University of Rome)
Efficacy of cognitive rehabilitation
associated with intensive neurosensoral
stimulation with snoezelen method in
institutionalized patients affected by mild
cognitive impairment
Kouloud Abichou (Université Paris
Descartes)
Does Sleep has a beneficial effect on
Episodic Memory Consolidation in
Aging? A Virtual Reality Study

Marine Lanfranchi (Sunnybrook Research
Institute)
Focused ultrasound mediated Gene
immunotherapy and its effect on amyloid beta
pathology
Alexia Buis (Université de Lyon 1)
LIPL-5/LIPF is a coelomocyte lipase that
regulates fat catabolism and diet-induced
lifespan extension in response to starvation
in Caenorhabditis elegans.

#12

Ana Santos (Université Paris Descartes)
Chronological aging in E. coli can be
genetically modulated

#12

Geoffroy Berthelot (IRMES-INSEP)
The age-performance relationship

#13

#14
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Victoria Cristancho-Lacroix (AP-HP)
Identifying variations in handwriting
parameters in patients with major and minor
neurocognitive disorders, and controls
without objective cognitive impairment

Julien Robert-GrandJean (Université de
Lorraine)
Maintenance of membrane organization in
the aging mouse brain: a key factor for
enabling response to anti-Alzheimer
treatments
Emmanuel Moyse (Université de Tours)
The Mastere-2 “Biology of Aging” of ParisSorbonne-City Universities: training future
actors of translational research about aging
mechanisms and therapeutics.
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Thursday 14th September – Afternoon session
Keynote #3 – André Masson (EHESS, CNRS, France)
Social and wealth challenges of aging: Old-age provision and
intergenerational relations
Scientific session II – Adapting to an Aging Society
Chairman: Frédéric Sandron & Vincent Touzé
Penny Roberts (Loyola University)
Enriched Environment and Pain in Older Adults
Marco Sperduti & Pascale Piolino (DdV program)
Interaction between attentional systems and episodic memory encoding in
aging: the role of conflict resolution
Hugo Bertillot & Marie-Aline Bloch (DdV program)
Neo-fragmentation in elderly care: reinventing Policy Piloting toward
Integration
Coffee break
Victoria Cristancho-Lacroix & Anne-Sophie Rigaud (DdV program)
Role of attitudes and acceptability during a short exposition of Paro robot in
patients with dementia
Armelle Klein & Frédéric Sandron (DdV program)
Old people facing new technologies: first results of a survey in Reunion
Island
Vincent Touzé & Gilles Le Garrec (Science Po – OFCE)
Intergenerational transfers in an aging economy trapped in secular
stagnation
Keynote #4 – Archana Singh-Manoux (U. College London & Inserm, UK
& France)
A lifecourse approach to cognitive ageing and dementia
End of the Day 1
Meeting of the members of the DdV program
Remise des diplômes Masters
Meet the speakers'Dinner
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Friday 15th September – Morning session
Keynote #5 – Pierre Devolder (U. Catholique de Louvain, Belgium)
Designing and financing social security pension schemes in an aging society
Scientific Session III – The mechanisms and biomarkers of aging from
model organisms to human
Chairman: Jean-François Toussaint & Philippe Noirez
Jean-François Lemaître & Jean-Michel Gaillard (Université Lyon 1)
The variability of aging patterns in the wild
Michael Rera (Université Paris Diderot)
Two phases of aging separated by the Smurf transition as a public path to
death
Florence Solari (Université Lyon 1)
Muscle aging and lifespan in C. elegans
Coffee break
Simon Toupance (Université de Lorraine)
Telomere Length and Atherosclerotic Cardiovascular Disease: The Bloodand-Muscle Model
Nolwenn Joffin & Philippe Noirez (UQAM)
Skeletal muscle function and markers of mitochondrial metabolism in elderly
men according to dynapenia and obesity status
Alexandre Henriques & Michael Spedding (Spedding Research Solutions)
Mitochondrial pharmacology in aging, disease and neurodegeneration
Adrien Marck et Jean-François Toussaint (DdV program)
The relationship between age and performance
Keynote #6 – Guido Kroemer (INSERM/Paris Descartes, France)
Autophagy induction for combating age-associated diseases
Lunch + Poster session #2
Exhibition: Virtual promenade
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12:50 – Lunch, Posters session & virtual promenade
Friday 15th September – Posters session
#1

Juan Mantilla (Université Paris
Descartes)
Evaluating gait coordination and step-tostep symmetry in elderly people within the
project 5p (Prestation de Parcours
Participatif Personnalisé de Prévention)

#2

Alice Nicolaï (Université Paris-Saclay)
Emphasizing alteration of postural
control in elderly with feature selection

#3

Gregory Faraut (Université ParisSaclay)
Longitudinal follow-up of Fried frailty
criteria equivalence with the prism of
Discrete Event System

#4

#5

#6

#7

#9

#10

#11

Sophie Blanchet (Université Paris
Descartes)
Impact of Attention Process Training
(APT-II) on cognition and daily life
activities in older individuals with Mild
Cognitive Impairment
Patricia Lino (Université Paris
Descartes)
Modified SAPAP3 in post synaptic
densities in Huntington’s disease
Fabiola Colella (University of Rome)
Efficacy of cognitive rehabilitation
associated with intensive neurosensoral
stimulation with snoezelen method in
institutionalized patients affected by mild
cognitive impairment
Kouloud Abichou (Université Paris
Descartes)
Does Sleep has a beneficial effect on
Episodic Memory Consolidation in
Aging? A Virtual Reality Study

#12

#12

#13

#14
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Victoria Cristancho-Lacroix (AP-HP)
Identifying variations in handwriting
parameters in patients with major and minor
neurocognitive disorders, and controls
without objective cognitive impairment
Marine Lanfranchi (Sunnybrook Research
Institute)
Focused ultrasound mediated Gene
immunotherapy and its effect on amyloid beta
pathology
Alexia Buis (Université de Lyon 1)
LIPL-5/LIPF is a coelomocyte lipase that
regulates fat catabolism and diet-induced
lifespan extension in response to starvation
in Caenorhabditis elegans.

Ana Santos (Université Paris Descartes)
Chronological aging in E. coli can be
genetically modulated

Geoffroy Berthelot (IRMES-INSEP)
The age-performance relationship
Julien Robert-GrandJean (Université de
Lorraine)
Maintenance of membrane organization in
the aging mouse brain: a key factor for
enabling response to anti-Alzheimer
treatments
Emmanuel Moyse (Université de Tours)
The Mastere-2 “Biology of Aging” of ParisSorbonne-City Universities: training future
actors of translational research about aging
mechanisms and therapeutics.
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Friday 15th September – Afternoon session
Keynote #7 – Kaare Christensen ( The Danish Aging Research Center ,
Denmark)
Perceived age as a biomarker of ageing
Scientific Session IV – From the pursuit of longevity to healthy aging
Chairman: Jacques Epelbaum & Fabien Pifferi
Juliana Antero (IRMES-INSEP)
Learning from leaders: insights to longevity trends from the longest-lived
humans
Valentina La Corte (DdV program)
False memories and aging: evidence from virtual reality
Fathia Djelti & Jacques Epelbaum (DdV program)
Glucose homeostasis, cognition and pathological aging in mouse lemurs
Coffee break
Yifan Yang (Paris Descartes)
Evolutionary and statistical origins of E.coli ageing patterns
Lucie Sauzeat (ENS Lyon)
An isotope metallomic perspective on aging
Fabien Pifferi (MNHN)
Caloric restriction, anti-aging strategy in mouse lemur
Eric Le Bourg (Université de Toulouse)
Mild stresses have positive effects on ageing and resistance to severe stress in
Drosophila melanogaster: Of interest for human beings?
Conclusions & End of the academic conference
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Thursday 14th September – 9h10

Keynote #1: Jean-Claude Ameisen
University of Paris Diderot

The origins of aging
Although everyone is familiar with aging, defining it is not so obvious. Aging is a complex
process contributing to health deterioration and ultimately to death. Jean-Claude Ameisen will
introduce several concepts and theories related to the aging process.
Jean-Claude Ameisen, Professor of immunology, Paris Diderot University. Research interests:
programmed cell death, AIDS pathogenesis and host/infectious pathogen interactions. President
of the Ethics and Scientific Committee of the International Foundation of Applied Disability
Research, he presided INSERM’s Ethics Committee on Medical Research and Health from
2003 to 2011. (INSERM: National Institute for Health and Medical Research). He heads the
Centre d’Etudes du Vivant (life sciences studies centre) and is a member of the Scientific
Council of the International College of Philosophy.
Keywords: Theories of aging – Philosophy – Ethics
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Thursday 14th September – 12h00

Keynote #2: Mylène Aubertin-Leheudre
Université du Québec à Montreal (UQAM)
Centre de Recherche de l’Institut Universitaire de Gériatrie de Montréal (CRIUGM)

Physical activity & Functional Capacities: The same
recipe and responsiveness for everyone?
In parallel with the aging of the population, life expectancy increases. However, this lifetime gain
is not synonymous with active and healthy living. Aging is characterized by 3 states: successful,
normal or pathological. Each incident increases the risk of moving from one state to another.
Consequently, more than 50% of people aged over 65yrs will develop mobility disorders or
functional disabilities that will eventually lead to loss of autonomy, disability, and increase
morbidity and mortality
Among the main causes of functional disabilities related to mobility that occur during normal aging,
physical inactivity, trauma, obesity and decreased muscle function are the most well-known. Thus,
a vicious cycle leading to loss of mobility is established, since physical inactivity (sedentariness,
fatigue and injury) induces a loss of muscular function and a gain in fat mass (obesity), leading to a
reduction in physical performance and mobility which in turn drives to physical inactivity.
In addition, normal aging is characterized by physiological and biological changes in muscle
function despite the stability of body weight with age. Thus, all individuals of the same age will not
exhibit the same body phenotype and functional state, which complicates the understanding and
management of loss of mobility. It is therefore important to find solutions to identify and intervene
with this population since 65% of the health care costs are due to the elderly people. The aim of this
presentation will therefore be to the different possible mode of physical activity interventions aim
at preventing mobility loss and explain how gender or physical state interferes in this relationship.
In fact, there is strong scientific evidence that indicates that rehabilitation and physical activity
interventions could counteract frailty and prevent functional loss in healthy, pre-frail or frail elderly.
In spite of this, more than 55% of the elderly population is sedentary and, more importantly, there
is no specific recommendation on physical activity to adequately address the need of the elderly
according to their physical status or gender. Thus, identifying the most efficient physical activity
intervention to manage aging process is therefore a necessity and will be addressed by the second
speaker.
In conclusion, with the aging of the population, a better understanding of this health condition on
treatment efficiency is absolutely a priority for geriatricians, clinicians or other health professionals.
Keywords: physical activity; frailty; preventing mobility loss;
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Keynote #3: André Masson
Centre National de la Recherche Scientifique (CNRS)
École des hautes études en sciences sociales (EHESS)
Paris School of Economics (PSE)

Social and wealth challenges of aging: Old-age
provision and intergenerational relations
I will focus on the rise in life expectancy at old age that occurs in a number of developed countries
at the end of the 70s. This phenomenon must be combined with two other major changes that began
at the same moment:
- the slowdown of economic growth during the thirty ‘jinxed’ years (1978-2007) and since the
‘Great Recession’ of 2008 ‒ often going with massive unemployment ‒ puts pressure on the
financing of our Welfare State, especially concerning social transfers to the old;
- the growing weight of wealth in developed societies (or ‘patrimonialization’) ‒ characterized by
higher household wealth-income ratios and wealth inequality, a higher concentration of wealth in
the hands of the old in the form of low-risk savings, a return of inheritance however received later
in life, and more and more liquidity-constrained young generations ‒ has created a novel wealth
situation which is damaging both for economic growth, equal life opportunities, and
intergenerational balance.
From a life-cycle perspective, the main consequence is the historical recovery of the risk of
longevity, i.e. to become old and destitute: more old days to secure and a rising risk of long-term
care; more uncertain public pensions; and more problematic family help owing to increasing
geographic distance from children. This can only raise the desire of homeownership.
From an intergenerational perspective, new tensions may emerge, especially between first babyboomers (born between 1943 and 1957, say), who advocate grandfathering in their favor, and
following generations. Note that intergenerational relationships can be analyzed in terms of conflict,
equity or cooperation (solidarity): this is an ‘ideological’ choice, granted that intergenerational
equity is a problematic concept and that such relations are in fact ‘ambivalent’ (in Mauss sense),
being at the same time of domination and sharing.
I will concentrate on the last option, that is hopefully mutually beneficial cooperation, which has to
be ensured both dynamically (especially through ‘indirect’ reciprocities) and cross-sectionally, at a
given time. I will propose various ‘solidarity deals’ aiming to remedy two major obstacles to growth
generated by rising longevity and ‘patrimonialization’: (i) the questionable sustainability of social
debt due to the growing weight of social transfers to the elderly and (ii) the increasingly negative
wealth situation in a number of countries, with a mass of rather inert wealth concentrated in the
hands of the elderly.
Keywords: longevity risk, intergenerational cooperation, wealth inequality, inheritance tax
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Keynote Speaker #4: Archana Singh-Manoux
Department of Epidemiology and Public Health, University College London
INSERM, U1018, Centre for Research in Epidemiology and Population Health

A lifecourse approach to cognitive ageing and
dementia
Ageing is seen to be the result of progressive accumulation of deficits with age; however, much of
the research on ageing ignores this progressive nature of ageing to focus on adults older than 65
years. Thus, the lifecourse determinants of ageing outcomes and the course of changes that leads to
poor health at older ages remains poorly characterized. In order to illustrate the shortcomings of this
approach I propose to use cognitive ageing and dementia as an example. Dementia is a syndrome
that is characterized by memory loss, accompanied by a deficit in at least one other cognitive domain
(i.e., aphasia, apraxia, agnosia or impairment of executive function). Age is the principal risk factor
for dementia; other risk factors include cardiovascular factors, health behaviours, and psychosocial
factors such as education. However, this area of research is characterized by inconsistent findings
and failed trials. My presentation will focus on an explanation for these inconsistencies by
highlighting the long incubation period of dementia and propose a framework for research. The
impact of age on cognitive function is heterogeneous and the identification of risk factors associated
with adverse cognitive ageing profiles would allow well-targeted interventions, behavioural or
pharmacological, to delay and reduce the population burden of dementia.
Keywords: Cognitive ageing – Dementia – Risk factors
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Friday 15th September – 9h00

Keynote #5: Pierre Devolder
Institute of Statistic, Biostatistic and Actuarial Science (ISBA)
Université Catholique de Louvain (UCL), 20 Voie du Roman Pays, 1348
Louvain la Neuve, Belgium

DESIGNING
and
FINANCING
SOCIAL
SECURITY PENSION SCHEMES IN AN AGING
SOCIETY
Aging and demographic evolution have a major influence on the financial sustainability and the
social adequacy of public pension systems. Traditional social security schemes developed in the
past in Europe have been characterized by two main elements: the funding and the design of the
benefits. On the one hand, funding was based on the PAYG technique (pay as you go) where the
contributions paid by the active people are directly used to pay the pensions to current retirees. On
the other hand the design of the schemes was called “Defined Benefits” because the level of the
pensions was guaranteed (for instance a pension equal to 50% of the last salary). Demographic
evolutions such as papy boom, increase of longevity or decline of fertility, which happened these
last decades, have induced major challenges to the combination “PAYG and DB”. This situation
has motivated the development of new forms of pension systems in various countries, for example,
the notional accounts in Sweden and Italy, or the points system in Germany. Behind technical
modalities, one of the most important purposes of these structural reforms is the way risks are shared
between generations (mechanisms of “intergenerational” solidarity).
The purpose of this presentation is to illustrate some of these experiences. We will start from the
classical paradigms of the social security and introduce key trends in terms of recent evolution of
pension design. We will also present various longevity statistics from an historical point of view
(life expectancies) and their applications to the pricing of pension (annuity prices).
We will discuss how various sociological changes in our environment can affect pension plans: part
time jobs and part time pensions, flexibility of the retirement age, splitting inside couples, dangerous
occupation.
Finally, long term care benefits will be shortly addressed.
Keywords: Public pension reform, intergenerational solidarity, risk sharing, longevity
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Friday 15th September – 12h10

Keynote #6: Guido Kroemer
University of Paris Descartes, INSERM U1138, Centre de Recherche des
Cordeliers, Hopital Européen George Pompidou, Gustave Roussy Cancer
Campus, Villejuif/Paris, France

Autophagy induction
associated diseases

for

combating

age-

Macroautophagy (herein referred to as autophagy) is an evolutionarily conserved mechanism
of adaptation to adverse microenvironmental conditions, including limited nutrient supplies.
Several sensors interacting with the autophagic machinery have evolved to detect fluctuations
in key metabolic parameters. The signal transduction cascades operating downstream of these
sensors are highly interconnected to control a spatially and chronologically coordinated
autophagic response that maintains the health and function of individual cells while preserving
organismal homeostasis. Similarly to cell division, differentiation, and death, autophagy is
perturbed in multiple diseases, in that excessive or deficient autophagy may contribute to
pathogenesis. Numerous attempts have been launched to identify specific inducers or inhibitors
of autophagy and to use them for the therapeutic correction of its deregulation. At present,
several major disease categories (including but not limited to age-related, cardiovascular,
infectious, neoplastic, neurodegenerative, and metabolic pathologies) are being investigated for
pathogenic aberrations in autophagy and their pharmacologic rectification. Driven by
epidemiological studies linking particular macro- and micronutrients to cardiovascular disease,
we characterized the mode of action of several natural compounds (and in particular fatty acids
and polyamines) on autophagy regulation. I will provide evidence that autophagy induction by
natural or pharmacological agents, including so-called caloric-restriction mimetics, can reduce
aging and age-associated pathologies in model organisms ranging from yeast to nematodes,
flies and mice.
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Friday 15th September – 14h20

Keynote #7: Kaare Christensen
Danish Aging Research Center
Department of Public Health, University of Southern Denmark
Terry Sanford Institute, Duke University

Is Mortality Written on the Face? – or Elsewhere?
Predicting length of life is of interest to individuals, medical doctors, demographers and
researchers on aging. While most people would probably be uncomfortable with an exact
prediction at an individual level (if that were possible), the identification of factors associated
with health and survival can potentially provide the basis for decision making, interventions
and public health initiatives. A series of “the usual suspects” is known to be associated with
health and survival, e.g. birth cohort, gender, smoking and other life style factors, genetics,
early life and socioeconomic factors. Over the last decades, this list has been extended with
biomarkers of aging that include performance measures and molecular markers such as
leukocyte telomere length and DNA methylation age. We have used nationwide cohort studies
of twins, oldest-old individuals and long-lived families in Denmark to understand variance in
health and survival and to identify clinically useful biomarkers of aging. Perhaps surprisingly,
we have found that among the elderly, simple, low-tech biomarkers, including perceived age
based on photos, are among the most powerful indicators of aging.

Key words: Biomarkers of aging, the oldest-old
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Thursday 14th September – 9h55

Session #1
Frailty from detection to actions
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A psychosocial cognitive behavioral approach for frailty family
caregivers
Octavie Baculard1, Aurélie Matignon2, Janine-Sophie Giraudet3, Inge Cantegreil-Kallen4
1

KiMSO
Association Française des Aidants
3
Hôpital Cochin, AP–HP, University Paris-VI, 75679 Paris cedex 14, France
4
Service de gérontologie clinique, hôpital Broca, AP-HP, 54–56, rue Pascal, 75013 Paris, France
2

E-mail: inge.cantegreil@brc.aphp.fr

In France, there are currently 8,300,000 family caregivers, half of whom are caring for a person
aged > 60 years suffering from loss of autonomy. Initial motivation and perception of the future
care-giving situation, with which one enters the care-giving, as well as the subjective burden
associated with it, has adverse consequences on both mental and physical health, and
relationship with the care receiver and other family members. It carries also important psychosocial risks, like professional and financial problems. Caregivers often have an erroneous
perception of caregiving obstacles and limits. They misunderstand and underestimate the
constraints of engagement, the risk of individual isolation, the renunciation of personal projects,
and their capacity for patience. These false beliefs then lead to guilt and detrimental attitudes
and behaviors having deleterious consequences for mental and physical health. They also
constitute a source of conflict with the entourage and professional aides.
By correcting caregivers' beliefs in a realistic perception of the situation we can adjust attitudes
and thus increase internal and external resources. These changes strongly contribute to reducing
burn-out and increasing the subjective feeling of well-being (quality of life).
A cognitive-behavioral model of caregiving associated with caregiver support, based on a
review literature and the recent results of a survey on caregivers attending regularly Caregivers’
Cafés, highlight the link between misperception, false belief, feeling of helplessness and
deleterious attitudes towards oneself, the care receiver and the entourage.
Apart from the false beliefs leading to attitudes that are risk factors for degradation of physical
and mental health, there are beliefs that are protective factors.
Cognitive-behavioral interventions targeting thoughts and behaviors, coupled with
psychosocial interventions such as the Caregiver's Cafes, increase the sense of self-efficacy and
reduce the feeling of loneliness. Both factors contribute strongly to an increase of well-being
and quality of life.
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Assessment of frailty among informal caregivers of demented
patients
S. Chauvelier, J.S. Vidal, D. Krabchi, M.L. Seux, L. Caillard, C. Bouly, A. Cohen, F. Moulin,
O. Hanon, A.S. Rigaud, E. Duron
AP-HP, Groupe Hospitalier Paris-Centre. Broca Hospital, Department of Geriatrics, 54-56 rue Pascal,
75013 Paris – France - Phone: +33144083000. Fax: +33144083510
Université Paris Descartes, Sorbonne Paris Cité, EA 4468, 15 rue de l’École de Médecine, 75006 Paris
– France
E-mail: emmanuelle.duron@aphp.fr

Informal caregivers of demented patients are known to be depressed, to be at risk of increased
mortality and to suffer from poor social conditions. Nevertheless, frailty defined by Fried
criteria has never been assessed in this population. Our objective was to assess frailty among
informal caregivers of demented subjects and to investigate frailty’s determinants.
Consecutive informal caregivers of demented patients who accept to undergo an extensive
medico-psycho-social assessment in a geriatric clinic (Broca hospital) were included. Frailty
was defined according to Fried’s criteria: loss of weight >4.5 kg over one year, self-reported
exhaustion, low muscle strength (handgrip <20% norm for age and sex), low physical activity
and low gait speed (<0.8m/s). Subjects were considered frail (≥ 3 fried criteria), pre-frail (1-2
fried criteria) and robust otherwise. Medical history, treatments were recorded and a complete
physical examination was performed. Nutritional status was assessed using the mini nutritional
state questionnaire (MNA) . The risk of depression was assessed by the Pichot scale, and of
anxiety was assessed by Goldberg scale. Caregiver burden was assessed by the Zarit scale.
Sixty five subjects (mean age (SD) = 72.3 (19.1), 58.1% of women, 89.1% of spouses) were
included: 26 were frail, 30 pre-frail, 9 robust. Caregivers helped with medication intake,
cooking, grocery shopping, bathing, clothing, and nursing in 75.4%, 84.6%, 83.1%, 38.5%,
35.4% and 13.8% of cases, respectively. Fifty two percent reported sleep disorders and 21.3%
a loss of appetite. Caregivers used anti depressive drugs in 19.4% and hypnotics in 21%.
Neurological, skin and cardiac abnormalities were found in 27.1%, 15.3% and 19.3% of cases.
The mean Zarit score (SD) was 41.9 (18.4)/88. Determinants of frailty were high anxiety
(Goldberg scale, p=0.02), high risk of depression (Pichot scale, p=0.05), low MNA (p=0.04),
loss of appetite (p=0.008), and higher get up and go test time (p=0.002).
Caregivers are mostly frail or pre-frail according to Fried criteria. The major determinants of
frailty were depression and anxiety.
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The master athlete: an example of successful aging
Romuald Lepers
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The increased participation of master athletes (i.e. > 40 years old) in sporting events over the
past few decades has been accompanied by an improvement in their performances at a much
faster rate than their younger counterparts. Ageing does however result in a decrease in overall
sporting performance. Such age-related declines in performance depend upon the modes of
locomotion, event duration and gender of the participant. The relative stability of gender
differences observed across the ages suggests that the age-related declines in physiological
function did not differ between males and females. Among the main physiological determinants
of endurance performance, the maximal oxygen consumption (VO2max) appears to be the
parameter that is most altered by age. Exercise economy and the exercise intensity at which a
high fraction of VO2max can be sustained (i.e. lactate threshold), seem to decline to a lesser
extent with advancing age. The ability to maintain a high exercise-training stimulus with
advancing age is emerging as the single most important means of limiting the rate of decline in
performance. By constantly extending the limits of sporting performance, master athletes
therefore represent an important insight into the ability of humans to maintain physical
performance and physiological function with advancing age.
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Effect of Age on Balance: A Study Using Virtual Reality
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Quantitative balance measurement is used in clinical practice to prevent falls. The conditions
of the test were limited to eyes open, eyes closed, and sway-referenced vision. We developed a
new visual perturbation to challenge balance using virtual reality (VR), measuring postural
stability by a Wii Balance Board (WBB).
In this study, we recorded balance performance in 40 young subjects (< 40 years old) and 30
seniors (≥ 70 years old) using VR to assess the effect of age. We used several conditions: eyes
open (normal visual inputs), eyes closed (no visual inputs), stable visual world (vision
referenced), and perturbed visual world (visual perturbation) at different amplitudes of
perturbation. Balance under these visual conditions was assessed on the WBB (stable support
surface) and on the WBB plus foam rubber (unstable support surface).
In young subjects, we found that the percentage of falls increased with age and with the
amplitude of perturbation in both conditions: WBB or WBB + foam. Moreover, we can define
a threshold for falls in seniors. Finally, we observed that stable visual world induced fewer falls
than eyes closed whatever the subject's group (young subjects or seniors).
VR allowed us to develop a useful new tool with a wide range of visual perturbations. Rather
than only two levels of visual condition (eyes open and eyes closed), the VR stimulus can be
continuously adjusted to produce a visual perturbation. It is powerful enough to induce falls
even in young subjects, which allowed us to determine a threshold for falls.
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Hypermetabolism in the elderly cancer patient: a pilot study
G. Ulmann1,2, A. Jouinot3, C. Tlemsani3, N. Neveux1,2, J.-P. Durand3, F. Goldwasser3, J.-P. De
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Cancer and aging are both frequently associated with malnutrition, a factor of poor prognosis,
and this may be related in part to alterations of energy metabolism. We previously showed that
about 50% of the patients of our oncology department had higher than predicted resting energy
expenditure (REE) 1. Our aim was to study the influence of age on the hypermetabolic response
to cancer and the underlying potential determinants.
This was a cross-sectional case-control study on a group of patients with non-small cell lung
cancer aged 75y or over, and a group of patients younger than 75y. REE was measured by
indirect calorimetry. Body composition was determined by extrapolation from a single-slice
CT-scan imaging at L3 level. Endocrine, inflammatory, nutritional and metabolic blood testing
was done. Statistics: parametric (Student, Pearson) or not (Mann-Whitney, Spearman)
depending on data distribution.
We included 20 patients below 75y and 7 patients 75y or over. Though not significant, REE
was higher in the younger patients (1564 kcal/d vs. 1367 kcal/d in order, p>0.1) but this trend
disappeared after correction for fat-free mass (FFM) (39 kcal/kg fat-free mass/d in both groups).
Significant or bordreline linear correlations indicated that below 75y, the main determinant of
REE was FFM (r=0.649, p<0.01) whereas after 75y slight changes in endocrine (TSH, r=0.929,
p<0.01), metabolic (tryptophane plasma levels, r=-0.736, p=0.09) or inflammatory (IL-6, r =
0.900, p<0.05) parameters could influence REE/FFM.
Our pilot study suggests that the variations in REE with aging in our cancer patients are mainly
related to that in body composition. However, it also seems that after 75y REE becomes more
sensitive to variations in endocrine, inflammatory and metabolic parameters.
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Evaluation of dysexecutive syndrome during the execution of
ecological task: extraction of gaze indicators and dimensionality
reduction
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Based on current methods, diagnosis of dysexecutive syndromes is not a trivial task.
Characterizing and stratifying the gravity of the cognitive state of a patient is even more
challenging. Parallelly, an important number of studies have concluded about the existing
relationship between eye-movement and cognitive processes. Our goal is to characterize the
oculomotor behaviour of patients with dysexecutive syndrome during the execution of an
ecological task, using various, gaze indicators. However, such indicators used in previous
clinical studies might be redundant, noisy or highly inter-correlated. To address these issues,
this work highlights parameters that characterize better the dysexecutive syndrome, using
dimensionality reduction techniques.
Expecting to directly define indicators that can be analysed manually, we selected one method
(Random Forest) to define the relative importance of the initial features, and to explore potential
underlying indicators that might be used by a classification/regression algorithm, we selected 3
feature extraction methods (PCA, LDA and ICA).
After applying random forest to address the relative importance of the features, we observed
that those related to the number of fixations and the total duration of the execution of actions
were more representative, however, the highest accuracies were obtained after including
features related to the number of saccades. The highest classification accuracy was obtained
with 26 of the 43 initial features). Additionally, the best accuracy results after feature extraction
were obtained from the independent parameters extracted via ICA. Such results showed an
important predictive potential with low dimension representations (1 or 2 independent
components in depending of activity).
The above promising result encourages us to proceed to further acquisitions (include more
participants), and extend the number of initial features, to correctly extract the main
representative cognitive variables of dysexecutive syndrome and be able to increase the
accuracy of the classification. This work, combined with appropriate classification algorithms
can support the practitioner in classifying patients with dysexecutive syndromes to reduce
ambiguity and imprecision in difficult cases.
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Virtual Promenade Project
The goal of the Virtual Promenade project is to propose a therapeutic activity in virtual reality
to reduce anxiety in older adults hopitalized after a fall, in order to ease their rehabilitation
process. Our system is composed of a virtual reality head-mounted display, a haptic chair and
several control devices (standard game controllers and custom walk controls). It is designed in
a participatory way, with physicians, physiotherapists and engineers.
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Enriched Environment and Pain in Older Adults
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This study examined differences in pain intensity and frequency between participants of
Program for All Inclusive Care for the Elderly (PACE) who attended the day center, received
only in-home services, and those who consumed no services.
Minimum Data Set (MDS) records (n=128) from adults 50-103 years old were examined for
pain intensity and pain frequency report upon admission and at last MDS. Scores were
compared via paired-sample t-test for pre-post differences between each group. We coded
participant enrichment level by attendance at the PACE day program (DP), participation in
home activities only (H), or no participation (N) and used a one-way ANOVA to identify prepost differences between each group. Finally, linear regression was used to assess the
relationship between enrichment and post pain intensity and frequency, controlling for use of
medication, age, sex, and race/ethnicity.
A paired sample t-test showed overall differences in pre-post tests pain intensity and frequency.
A one-way ANOVA showed no pre-score differences, but statistically significant post-score
differences in pain intensity and frequency between groups, with the largest difference in
intensity between the DP and N groups, and the largest difference in frequency between the H
and N groups. Using linear regression, we found that pain intensity was lowest in the DP group,
followed by H, and highest in N group. Adults engaging in the N group reported the most
frequent pain, those in the DP were next in frequency, and those in the H group reported the
fewest pain incidents per day.
Adults engaged in enriching activities, either via attending a day program or by participating in
supportive services at home, reported less intense pain less often than their peers who did not
report participation in either. Providing a variety of locations for aging elders that suit individual
preferences for social and physical activities may provide non-pharmacological assistance with
pain.
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Interaction between attentional systems and episodic memory
encoding in aging: the role of conflict resolution
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Episodic memory (EM) is defined as a long-term memory system that stores information that
can be retrieved along with details of the context of the original events (contextual binding).
Several studies have shown that manipulation of attention during encoding can impact
subsequent memory performance. An influent model of attention distinguishes between three
independent attentional networks: the alerting, the orienting and the conflict resolution
component. EM and attentional performances, in particular the conflict resolution component,
show a decline with aging. The aim of the present study was to clarify the contribution of each
attentional subsystem to the EM decline in elderly participants. Twenty elderly (age 70.87±4.05
years) and 18 young (age 23.04±2.60 years) volunteers took part in the study. We developed an
original memory task. During the encoding phase, 48 images of every-day objects were
presented under different cuing (absence of cue, temporal warning cue or a spatial cue) and
congruency (congruent or incongruent directional flankers) conditions that were orthogonally
manipulated. The task of the subjects was to indicate, using the keyboard directional arrows,
the direction of a central target as fast as possible. After a 20 minutes interval, a surprise
recognition test, comprising item and contextual information memory, was proposed. Analysis
of reaction times during the encoding phase confirmed that the experimental manipulation was
effective in recruiting the different attentional networks. Concerning the recognition, we
observed that elderly, compared to young participants, had reduced performances only for items
encoded during the incongruent condition, and that this effect was more pronounced for the
contextual binding score. These findings suggest that elderly’s memory encoding abilities are
specifically hindered when cognitive control resources are concomitantly required to solve
conflicts. Our results could be interesting for guiding the design of remediation protocols
cantered on cognitive stimulation techniques known to enhance cognitive control.
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Neo-fragmentation in elderly care: reinventing Policy Piloting
toward Integration
Marie-Aline Bloch & Hugo Bertillot
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Despite continuing efforts by national and local policy-makers, the French health and social
care system still remains fragmented, often resulting in many problems for the users, their
family, as well as the local managers and providers of care. Most of the recent attempts to
overcome fragmentation regarding elderly care took the form of pilot projects generating a
“neofragmentation”. We argue that integration has been difficult to achieve because pilots have
been launched, at the national level, by siloed and competing administrations, and
circumscribed, on sites, to either health or social care providers. However, new trends in policy
piloting seem to be able to change the course of that story.
The paper is based on literature and ethnographic materials. First, we traced the history of
coordination and integration policies for the elderly in France. Second, we conducted an indepth analysis of four major coordination schemes : CLIC, Réseaux, MAIA and PAERPA.
Interviews and observations have been done in four sites with pilot project managers and frontline professionals (N=45), local policy makers (N=15), and leaders associations related to the
different pilots (N=4).
At the level of national policy-makers, each administration for health or social care tried to
overcome fragmentation by developing its own coordination scheme. The lack of interaction
and the on-going competition between administrations, along with the inability to conduct or
use public policy evaluations, resulted at the local level in a never-ending struggle against
fragmentation. However some project managers succeeded in developing local integration by
implementing what we call “integrative piloting”. They got other managers and providers on
board thanks to the display of relational and entrepreneurial skills, and took advantage of calls
for applications to build innovative collaborative schemes.
Centrifugal forces take place both at the national and local levels. Because of the lack of
learning process, policy-makers have been creating layers of coordination schemes. However,
in-depth case studies reveal that it is possible to redesign the different pilots depending on the
local context and convert the layers into integrative schemes. The role of the newly created
associations of project managers as part of a new centripetal force can be discussed.
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Paro robot in patients with dementia
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While social robot’s based-therapies seem a promising perspective for patients displaying
behavioral and psychological symptoms of dementia (BPSD), the acceptability of these might
determine the patients’ observance. Nevertheless, studies on refusals attitudes and the role of
acceptability levels in intervention’s efficacy remain little explored.
We conducted a pilot study among 17 patients with dementia displaying anxiety, depression or
agitation in order to measure the impact of a short-exposition method, consisting of four daily
15-minutes individual sessions, without simultaneous human presence. All patients who
refused the protocol were asked on their reasons. Volunteers recruited reported their
acceptability at the end of the intervention and the self-perceived emotional well-being at
baseline and after the intervention.
Of the 24 pre-selected patients, nearly 30% refused to participate (7/24 participants). Reasons
of refusal converged into three categories: a) “it is uninteresting” (57,2%), b) “ It is childlike”
(28,6%), or c) global refusing of any proposed care (14,3%). Positive correlations were found
between acceptability and the improvement of positive affects (r = 0.56; p<0.05). Qualitatively,
investigators found a better acceptability in people with lower cognitive status, nevertheless no
statistical differences were found between these profiles.
Such as observed in this study individuals' preconceptions and attitudes towards social robots
may mitigate its impact. While individuals’ decisions must be honored, it is also important to
make easier for them to take rational decisions. For that, democratization of real experiences
with social robots seems warranted. In order to avoid rejection we also consider the necessity
to define specific guidelines to offer the social robots' based-therapies in specific populations.
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The French overseas department of Reunion Island faces a very rapid aging of its population because of

a very rapid demographic transition. Between 2010 and 2030, the proportion of people aged 60
and over will double from 12% to 23%. Against loss of autonomy, new technologies can
promote well aging with tools such as tele-assistance, information and communication
technologies, telemedicine or connected sensors to measure performance of seniors. But are
seniors ready to use these tools?
A quantitative survey of 150 persons aged 60 and over was carried out during December 2016
and January 2017. The surveys were carried out by the social workers in two cities in La
Réunion.
The old people in our sample are not technophobic. Most of them consider that new
technologies can be useful for their health (72%), home security (78%), stay in the current home
(76%), communicate with the family and friends (77%). They recognize more the positive
virtues of the new technologies than their disadvantages but highlight some factors limiting
their adoption: It is necessary to be initiated (66%), it is rather for the young people (66%), it is
too complicated (60%). The price argument is not very important (40%).
These preliminary results confirm the assumption that the representations of new technologies
and of old age are very important for the adoption or not of new technologies by the elderly.
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We characterize the dynamics of secular stagnation as a permanent regime switching from a
full employment equilibrium to an underemployment equilibrium. In the latter, the natural
interest rate is negative, and the economy is in deflation. Due to the non negativity condition
imposed on policy rate, the zero lower bond (ZLB) applies which prevents targeting inflation.
The secular stagnation equilibrium is achieved in a standard overlapping generations model
with capital accumulation where two market imperfections are introduced: credit rationing and
downward nominal wage rigidity. We then show that an aging population can bring the
economy back into secular stagnation. To figure out how to escape the secular stagnation trap,
we study the impact of transfers from workers to retirees. By lowering savings incentives, they
can help the economy get out of the secular stagnation trap. In addition, they can be Pareto
improving even if their return, the population growth rate, is lower than the savings return, the
interest rate.
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The variability of aging patterns in the wild
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Since the late 70s, the steep increase in the number of longitudinally monitored populations of
animals has revealed that the occurrence of aging in the wild constitutes the rule rather than the
exception. Nevertheless, aging patterns can be highly variable both between and among species
and understanding factors shaping this variability is currently an important avenue of research.
In the first step of this talk, we will show the huge diversity of sex differences in senescence
patterns that can be observed among mammals and emphasize that, despite often being the longlived sex, females’ rate of aging can be slower than males’ rate of aging. In a second step, by
comparing wild and captive populations of mammals, we will investigate how environmental
conditions can modulate aging patterns. More specifically, we will show that the longevity
gain observed in zoological gardens is much more pronounced for slow rather than for fast
species. Finally, we will discuss these results at the light of theories generally proposed to
explain the evolution aging.
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Two phases of aging separated by the Smurf transition as a public
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Aging is commonly described as being a continuous process progressively affecting organisms
as time passes. This process results in a decrease in individuals’ fitness through a wide range
of both organismal and molecular phenotypes. In 2011, we described an event characterized by
a dramatic increase of intestinal permeability in aging flies. Importantly, flies showing this so
called Smurf phenotype are the only ones, amongst a population, to show various age-related
changes and exhibit a high-risk of impending death whatever their chronological age. Thus,
these observations suggest that instead of being one continuous phenomenon, aging may be a
discontinuous process well described by at least two successive phases. Here, we addressed this
hypothesis by implementing a new 2-Phases of Aging mathematiCal model (2PAC model) to
simulate longevity curves based on that simple hypothesis. We first present the equation of each
phase and discuss the biological significance of the 3 associated parameters, then evaluate how
each parameter influences the shape of survival curves. Overall, this new mathematical model
is able to reproduce many experimental longevity curves, supporting the existence of 2
consecutive phases of aging separated by a dramatic transition that remains to be characterized.
Moreover, it indicates that Smurf survival can be approximated by one single constant
parameter for a broad range of genotypes tested under our environmental conditions. Finally, I
will present results showing that the age-dependent intestinal failure called Smurf phenotype is
evolutionarily conserved amongst different clades including vertebrates.
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Aging is commonly defined as the loss of global homeostasis, which results from progressive
alteration of all organs function. This model is currently challenged by recent data showing that
interventions that extend lifespan do not always increase the overall fitness of the organism.
These data suggest the existence of tissue specific factors that regulate the pace of aging in a
cell autonomous manner. Here we investigated aging of C. elegans striated muscles at the
subcellular and the physiological level. Our data show that muscle aging is characterized by a
dramatic decrease in the expression of genes encoding proteins required for muscle contraction,
followed by a change in mitochondria morphology, and an impairment of muscular autophagy.
Myofilaments, however, remain unaffected during aging. We demonstrated that the conserved
transcription factor UNC-120/SRF regulates muscle aging biomarkers. Interestingly, the role
of UNC-120/SRF in the control of muscle aging can be dissociated from its broader effect on
lifespan. In daf-2/ insulin/IGF1 receptor mutants, which exhibit a delayed appearance of muscle
aging biomarkers and are long-lived, disruption of unc-120 accelerates muscle aging but does
not shortens the lifespan extension. Conversely, unc-120 overexpression delays muscle aging
but does not increase lifespan. Overall, we demonstrate that UNC-120/SRF controls the pace
of muscle aging in a cell autonomous manner downstream of the insulin/IGF1 receptor.

[36]

New Views On Aging
Conference 14th & 15th September 2017 in Paris
Telomere Length and Atherosclerotic Cardiovascular Disease: The
Blood-and-Muscle Model
Simon Toupance1, Athanase Benetos1,2, Sylvie Gautier2, Carlos Labat1, Masayuki Kimura3,
Pascal M. Rossi4, Nicla Settembre5, Jacques Hubert6, Luc Frimat7, Baptiste Bertrand8, Mourad
Boufi9, Xavier Flecher10, Nicolas Sadoul11, Pascal Eschwege6, Michèle Kessler7, Jeremy D.
Kark12, Serguei Malikov5, Simon Verhulst13, and Abraham Aviv3
1

INSERM UMRS 1116, Université de Lorraine, Nancy, France;
Department of Geriatric Medicine, CHRU de Nancy, Université de Lorraine, Nancy, France;
3
Center of Human Development and Aging, Rutgers, The State University of New Jersey, New Jersey
Medical School, Newark, NJ 07103, USA.
4
Department of Vascular Surgery, North hospital, APHM, Marseille of Internal Medicine, North
hospital, APHM, Marseille, France
5
Department of Vascular Surgery, CHRU de Nancy, Université de Lorraine, Nancy, France
6
Department of Urology, CHRU de Nancy, Université de Lorraine, Nancy, France
7
Department of Nephrology, CHRU de Nancy, Université de Lorraine, Nancy, France
8
Department of Plastic Surgery, Conception Hospital, APHM and UMR-S1076, Aix-Marseille
University, France
9
Department of Vascular Surgery, North hospital, APHM, Marseille, France
10
Department of Orthopedic Surgery, North hospital, APHM, France
11
Department of Cardiology, CHRU de Nancy, Université de Lorraine, Nancy, France
12
Hebrew University-Hadassah School of Public Health and Community Medicine, Jerusalem 29107,
Israel
13
Groningen Institute for Evolutionary Life Sciences, University of Groningen, Groningen, the
Netherlands
2

E-mail: simon.toupance@inserm.fr

Short telomere length (TL) in leukocytes is associated with atherosclerotic cardiovascular disease
(ACVD). It is unknown whether this relationship stems from having inherently short leukocyte TL
(LTL) at birth and/or a faster LTL attrition thereafter. LTL represents TL in the highly proliferative
hematopoietic system, while TL in skeletal muscle (M) represents a minimally replicative tissue. To
learn about the temporal association of LTL with ACVD, we measured LTL and MTL in the same
individuals, based on the premise that the comparison between LTL and MTL might provide
comparative metrics for lifelong LTL attrition.
We measure LTL and MTL in 259 individuals (82 women) aged 63±14 years (mean±SD), undergoing
surgery with (n=131) or without (n=128) clinical manifestation of ACVD.
In all subjects, MTLA (MTL adjusted for muscle biopsy site) was longer than LTL and the LTL-MTLA
gap progressively widened with age, similarly in ACVD patients and controls. Age- and sex-adjusted
LTL (p=0.005), but not MTLA (p=0.90), was shorter in patients with ACVD than controls. The TL gap
between leukocytes and muscle (LTL-MTLA) was wider (p=0.0003) and the TL ratio between
leukocytes and muscle (LTL/MTLA) was smaller (p=0.0001) in ACVD than in controls.
This first study to apply the ‘blood-and-muscle’ TL model shows more pronounced LTL attrition in
ACVD patients than controls. The difference in LTL attrition was not modified by age during adulthood
indicating that increased attrition in early life is likely to be a major explanation of the shorter LTL in
ACVD patients.
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in elderly men according to dynapenia and obesity status
Philippe Noirez1,2,3, Nolwenn Joffin1,2,3,4, Charlotte H Pion3,4,5, Guy El Hajj Boutros2,3,4, Félix
Saint-Jean-Pelletier2,3, Maude C Dulac2,3,4, Marc Bélanger2,3, Stéphanie Chevalier6, José A
Morais6, Pierrette Gaudreau4,7, Gilles Gouspillou2,3,4, Mylène Aubertin-Leheudre2,3,4
1

Université Paris Descartes, Sorbonne Paris Cité, Paris, France
Département des Sciences de l’Activité Physique, Université du Québec À Montréal, Montréal (Qc),
Canada
3
GRAPA, Université du Québec À Montréal, Montréal (Qc), Canada
4
Centre de Recherche de l’institut Universitaire de Gériatrie de Montréal (CRIUGM), Montréal (Qc),
Canada
5
Département de Biologie, Université du Québec À Montréal, Montréal (Qc), Canada
6
McGill University Health Centre-Research Institute and Division of Geriatric Medicine, McGill
University, Montreal (Qc), Canada
7
Centre de Recherche du CHUM, département de médecine, Université de Montréal, Montréal (Qc),
Canada
2

E-mail: noirez@staps.univ-paris5.fr

Normal aging is associated with a loss of skeletal muscle mass (sarcopenia) and function
(dynapenia [DY]) and an increase in fat mass which, if excessive, leads to obesity [O]. It has
been proposed that DY and O could involve age-related decline in mitochondrial content and
defects in mitochondrial energetics. Studies have shown that DY is associated with physical
disability and an increased risk of mortality. These deleterious consequences are further
increased in obese elderly individuals. Indeed O-DY subjects exhibit poorer functional capacity
(FC) than either O or DY individuals. However, the impact of O-DY on skeletal muscle
mitochondria content and metabolism remains unknown. The present study therefore aims at
comparing skeletal muscle function and markers of mitochondrial metabolism in presence of O
or O-DY in elderly men. Forty-three old men (69 ± 6 years were recruited and assigned to three
groups (O-DY: n=12; O: n=13 and non-O/non-DY: n=14 (control)). A knee extension strength
(KES) lower than 1.53 kg/kg Leg-LM (1MR-KES; (kg)/ Leg-LM (kg)) defined DY and a body
fat percentage ≥25% defined O. Total and compartmental lean mass and fat mass (LBM, FM
by DXA) and KES (leg press, 1-MR) were measured. Muscle biopsies were obtained from the
Vastus Lateralis to assess muscle fiber phenotype and metabolism. Our results show for the
first time that O-DY individuals displayed lower fiber size and lower markers of mitochondrial
content and metabolism (beta-oxidation and oxidative phosphorylation) than O individuals. The
expression levels of fusion/fission and autophagy proteins in muscle are similar among O, ODY and control elderly men. These results suggest that O-DY might not be a simple
combination of O and DY but might have a very complex and unique pathophysiology. Further
studies aiming at dissecting the implications of mitochondrial dysfunction in O-DY are now
needed.
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Drug discovery for neurodegenerative disease has not taken into account recent human
evolution to run, and increase metabolic efficiency. Humans evolved to run between 2-4 million
years ago, which involved major changes in brain, skeleton, skeletal muscle, potentially using
trophic drivers of metabolism such as Brain-derived neurotrophic factor (BDNF) (Noakes &
Spedding, 2012). BDNF can increase metabolic efficiency and be neuroprotective. Humans are
remarkably optimized for aging (max~115 years) while still performing major amounts of
work. Sports performance and mitochondrial function decline with ageing according to
Moore’s law, and are very susceptible to inflammation. Metabolic impairment is a major factor
in Amyotrophic Lateral Sclerosis (ALS) patients and in presymptomatic (SOD1) G86R mice
(Henriques et al., 2015) with changes in the ceramide/glucosylceramide ratio - inhibiting
glucosylceramide synthase is deleterious to neuromuscular junctions, with associated effects on
lipid metabolism. Transcriptomic analysis of spinal cord and soleus muscle (n=4) and
metabolomic analysis (n=7, 3000 lipids) were performed to define the lesions in ALS and
compare with other neurodegenerative diseases. FVB/N male mice, overexpressing the
SOD1(G86R) protein ~40-fold, were used as described by Henriques et al. 2015. SOD1 Mice
have metabolic impairment with triglycerides being almost fully depleted in plasma, muscle
soleus and spinal cord at end-stage. At early symptomatic disease stage, spinal cord showed
immune system changes, but soleus muscle showed links to neurodegenerative disease due to
downregulation of mitochondrial/Krebs cycle genes. Conclusion: Muscle pathology in early
stage ALS appears more relevant than changes in spinal cord for therapeutic targeting to other
neurodegenerative diseases, opening new therapeutic directions which we shall describe.
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Since the pioneering work of A.V. Hill to recent studies, sport performances have provided
privileged data to understand physiology. Locomotor performances are one of the most accurate
measurement of human capabilities. They represent a major biomarker in the understanding of
age-related changes across lifespan. The functional decline in locomotion with age has been
also described in a wide-range of species, both domestic and wild, and appears as a common
aspect of senescence among animals. However, in most of the cases these descriptions remain
incomplete and the dynamics of age-related changes are poorly understood. This work provides
new insights about the utility of an age-based comparative approach to provide a thorough
understanding of aging processes and also for gaining insights into aging at different levels of
biological organization.
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Elite athletes provide valuable data when assessing human maximal capabilities. Top level
athletes, such as the ones participating in the Olympics, or the ones cycling through France and
completing the “Tour de France”, have demonstrated a major survival advantage in comparison
to their compatriots. Acknowledging their propensity to live longer, we compared elite athletes
with another highly selected population in terms of survival, that is, the longest-lived humans.
Physical performance is a leading indicator of human physiological capabilities. For instance,
the walking speed, or even the grip strength are powerful predictors of future disability,
morbidity and mortality. Lifespan is another expression of human performance, for which the
longest-lived humans occupy the high ends of a lifespan curve in the same way as Olympians
do in a curve of physiological capabilities.
While athletic performance has shown proofs of limited progression, the existence of a limit for
life duration progression is an issue that sharply divides the scientific community. The so-called
prolongevists suggest a steady increase in life expectancy and therefore human lifespan, while
biogerontologists strongly deny it, suggesting instead a limit to lifespan progression. Hence, the
comparison of both outliers’ populations, having in common a propensity to live longer, may
be informative for the debate over the existence of a limit to lifespan progression.
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A consistent number of investigations have shown that older adults exhibit an enhanced
susceptibility to a wide range of memory distortions compared to young adults. Age-related
changes in medial temporal and frontal regions may play a role in the altered functioning of
specific encoding and retrieval processes that give rise to memory distortions. Here we focus
on a specific type of false memories called false recognition (FR). (i.e. a claim to remember
something that was not encountered previously).
The aim of this study was to investigate the cognitive mechanisms involved in FR using an
ecological Deese–Roediger–McDermott paradigm built in virtual reality. The task was
composed by an encoding phase in which participants (26 young and 12 old adults) were asked
to walk in a virtual town and to memorise as much as possible of elements and events together
with spatio-temporal information and perceptive details (binding). Then they performed a
recognition test in which items studied at encoding were presented with semantically or
perceptual related lures and new unrelated items. Participants were asked to perform an old/new
task and a remember/know judgement. Moreover during a debriefing session, questions
concerning the recall of binding elements were asked.
Results show that older adults exhibited significant lower hit rates together with worse binding
capacities compared to the young subjects. Moreover regardless of the age, subjects produced
significantly more FR for related (semantically or perceptual) lures associated to remember
judgements. Furthermore even if we did not show a significant group effect on the percentage
of FR, elderly subjects showed a greater false binding associated to FR compared to young
adults. These findings are in line with the hyperbinding hypothesis (too many associations
related to the impairment of inhibitory abilities) and offer new insight on the qualitative aspects
of false memory in cognitive aging.
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Age‐associated cognitive impairment is a major health and social issue because of increasing
aged population. Cognitive decline is not homogeneous in humans and the determinants leading
to differences between subjects are not fully understood. In middle‐aged healthy humans,
fasting blood glucose levels in the upper normal range are associated with memory impairment
and cerebral atrophy.
Due to a close evolutional similarity to Man, non‐human primates may be useful to investigate
the relationships between glucose homeostasis, cognitive deficits and structural brain
alterations. In the grey mouse lemur, Microcebus murinus, spatial memory deficits have been
associated with age and cerebral atrophy but the origin of these alterations have not been clearly
identified.
Herein, we showed that, on 28 female grey mouse lemurs (age range 2.4‐6.1 years-old), age
correlated with impaired fasting blood glucose (rs=0.37, p= 0.045) but not with impaired
glucose tolerance or insulin resistance. In middle‐aged animals (4.1‐6.1 years‐old), fasting
blood glucose was inversely and closely linked with spatial memory performance (rs=0.56, p=
0.02) and hippocampus (rs=‐0.62, p= 0.0099) or septum (rs=‐0.55, p=0.027) volumes.
These findings corroborate observations in humans and further support the grey mouse lemur
as a natural model to unravel mechanisms which link impaired glucose homeostasis, brain
atrophy and cognitive processes.
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Evolutionary theories form a major theoretical underpins of the ageing field. These theories
argue that there exists ageing-delaying pathways, selected to mediate trade-offs between
reproduction and maintenance in response to fluctuating resource availability. However in most
animal models, we do not know enough about either the physiology of aging or the nature of
trade-offs to make such evolutionary models experimentally useful. As microbial evolutionary
biologists, we observe that these evolutionary arguments can also be applied to Enterobacteria
species such as Escherichia coli that regularly experience feast-and-famine cycles in their
natural life-history. With specifically designed microfluidic devices, we used time-lapse
microscopy to acquire high quality demographic data of large singe-cell populations. Similar
to higher animals, the E.coli lifespan distributions in carbon starvation follow those typical of
animal ageing, where the risks of death increase exponentially with time, i.e. The Gompertz
law. Using the timescale of this exponential increase as a measure of ageing rate, we were able
to show that the general response pathway indeed delays the ageing process. Integrating these
observations into our model, we showed that the frequency of feast-or-famine cycles drives the
evolution of ageing rates. We are also able to explain some apparent paradoxes regarding the
evolution of rpoS pathway in the literature. In conclusion, we have shown that in the form of
the general stress response, E.coli adopts a hedging strategy against prolonged starvation by
delaying the aging process, at the cost of resources available for immediate needs.
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With more than 1 billion elderly people expected in 2040 in the world, aging has become a
significant research subject over the past few years. Characterized by the decline of vital
biological functions, it comes with several impairments ranging from loss of mobility to more
profound problems like the development of neurodegenerative diseases and cancers. To date,
despite all the theories developed to account for these progressive deteriorations, our knowledge
of the mechanisms involved in aging is still far from complete and limited by the complexity
of their interactions. More recently, chemical and isotopic changes have been observed during
aging offering new perspectives to better constrain this process. However, the role of these
chemical variations remains unclear.
To address this problem and provide a more comprehensive view of the process, we analyzed
the concentrations of ~20 chemical elements and the Cu-Zn isotopic compositions in C57BL/6mice organs (e.g. liver, brain, kidney) and worms (C. elegans) of different ages. Based on
principal component analyses we show that mice organs are chemically distinct from each other
and are affected by specific chemical changes through time. Using isotopic mixings we
demonstrate that ~25% of the Cu and Zn initially present in liver is remobilized into brain over
time highlighting an important chemical dyshomeostasis during aging.
Supported by correlations observed with proteomic and metabolic parameters, we show that
these chemical variations are more relevant in terms of biomarkers of the cumulated metabolic
activity rather than of the chronological age.
Using genetically modified worms, we then demonstrate that mutants with improved lifespan
(i.e. daf-2 (e1370)) are affected by reverse or less important chemical shifts compared to wild
type worms. These results represent a real technological breakthrough and suggest that targeting
these age-induced chemical changes could appear as an opportunity to develop innovative
therapeutic treatments aiming at enhancing healthy lifespan.
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The health benefits of chronic caloric restriction resulting in lifespan extension are well
established in many short-lived species, but the effects in humans and other primates remain
controversial. A chronic caloric restriction was initiated at adult age (3 years) in a non-human
primate (Microcebus murinus). This Malagasy lemur weights in average 90 g and lives around
8-10 years in captivity. Mouse lemurs were assigned to two different groups: a control (CTL)
group fed ad libitum (N=16) and a RC group fed 70% of the CTL caloric intake (N=16).
Animals were followed throughout life until their spontaneous death and were submitted to a
battery of physiological and behavioural tests. Caloric restriction extended life span by 50%
(from 6.4 to 9.6 years median survival), reduced aging-associated diseases, and preserved areas
of brain white matter in the corpus callosum, optic chiasma, and fornix. However, caloric
restriction accelerated loss of grey matter throughout much of the cerebrum while it did not
change the cognitive status in spatial and working memory tests or neuromuscular
performances. Thus, chronic moderate caloric restriction can extend lifespan and enhance
health of a primate, but it affects brain grey matter integrity without effects on cognitive
performances.
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A stimulus disturbing the homeostasis of the organism without inducing severe damages can
provoke an adaptive response enhancing the ability to resist severe stress: these positive effects
of mild stress are called hormetic effects. In Drosophila melanogaster, several mild stresses
(heat, cold, hypergravity, fasting) have been applied and various traits were observed after that,
even at very old age. Mild stress can increase lifespan and resistance to severe stresses (survival
time at 37 °C, survival after 0 °C exposure or infection…), even at very old age, and delay the
age-related decrease of the ability to climb on vertical walls. Some mechanisms of these effects
have been isolated. Mild stress can help flies to cope with severe stress, particularly at old age.
Hormetic effects have also been described in animal species and humans and could be of
therapeutic value.
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The assessment of gait patterns is useful for diagnosis, follow up and early identification of gait
disorders that are a major cause of functional impairment and morbidity in the elderly
population. The aim of this study was to evaluate the bilateral coordination of gait and the stepto-step symmetry to discriminate between the walking patterns of elderly individuals and young
subjects.
For this study, the free gait of 30 healthy elderly subjects of ages 68.86 (6.17) and 30 young
subjects of ages 27.43 (9.86) has been examined. Gait events (heel and toe contacts) were
identified in signals obtained from 3 sensors located at the lower back and at the right and left
foot of each subject. 3D accelerations and 3D angular velocities have been recorded at 100 Hz
with wireless XSens MTw sensors. Two features have been calculated for the characterization
of gait patterns. The first one is the Phase Coordination Index (PCI) that measures the
relationship between the step timing of the left and right feet. Higher values of PCI reflect
deterioration in bilateral coordination. The second one is the Harmonic Ratio (HR) that
measures the step-to-step symmetry within a stride from the acceleration patterns at the lower
back. Lower values of HR result from irregular accelerations during walking.
Gait speed was similar in both groups: 1.39 (0.19) m/s for the elderly and 1.32 (0.19) m/s for
the young people. The PCI for the elderly people was higher than the young people 3.31 (1.64)
Vs. 2.80 (1.17), (p < 0.001) meaning that phase values in elderly people deviates more from the
reference symmetry phase of 180° proving the effect of aging in the capacity of maintain the
time coordination in the gait cycle of one leg with respect to the other. The HR for the elderly
people was lower than the young people 2.94 (0.51) vs. 3.96 (0.81), (p < 0.005). These values
are in concordance with the literature in which lower values of HR are correlated with risk of
fall that has been observed in the cohort of elderly people in study and validated by clinical
tests.
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Almost one third of population 65 years-old and older faces at least one fall per year. The
evaluation of the risk of falling is therefore an important issue in current clinic. A common way
of evaluating balance is to record the centre of pressure displacement (statokinesigram) with
force platforms. From this measurement, the goal would be to extract features that reveal the
complex synergies of postural control. However, identifying the relevant features is not
immediate: a large variety of indices have been proposed so far and no agreement has been
reached on which features can explain balance control the best.
In this work, we study the statokinesigrams of 100 elderly subjects (80.3+-6.4 years old) divided
into four distinct groups: 25 non faller parkinsonians, 25 faller parkisonians, 25 non faller
healthy subjects and 25 faller healthy subjects. Each subject was recorded 25 seconds with open
eyes and 25 seconds with closed eyes while standing still, arms laying on the side, on a Wii
balance board. Multiple descriptors were computed from the statokinesigrams for each record,
including standard Physic descriptors (speed, power), classical statokinesigram features (sway
area, maximum radius) and indices pertaining to different modelisations of the statokinesigram
(chaotic, fractal, entropy based model). In order to assess the relevance of each features in
evaluating balance control, supervised feature selection was applied to highlight the features
that best explain the difference of postural control between each pair of groups: healthy fallers
and healthy non fallers, parkinsonian fallers and parkinsonian non fallers, healty fallers and
parkinsonian fallers, healthy non fallers and parkinsonian non fallers.
Our analysis shows that the discriminating descriptors are different from case to case. For
instance fractal modelisation was efficient to differentiate fallers and non fallers among healthy
subjects, while sway area was relevant to discriminate parkinsonian non fallers and healthy non
fallers.
This result might lead to a better understanding of the subtle aspects of the evolution of postural
control and its relation to falls and Parkinson disease.
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Average age of population in industrialized countries has continuously increased over the last
decades and the part of people aged 60 or over will reach 30% in many countries in 2050. In
considering the increase of the lifetime, the next real challenge for these societies is to detect
the beginning of frailty. However, most part of evaluation tests, like Fried frailty criteria, are
not done through longitudinal follow-up. New technologies grow up, and the ambient assisted
living, strengthened by numerous kinds of sensors, can be the solution to reconsider tests with
longitudinal follow-up point of view.
In this work, we consider only binaries sensors because they have the best acceptability from
the people, they are cheap, and do not require a particular willingness to be used. In order to
extract interesting information from these sensors, we consider Discrete Event Systems (DES)
paradigm. Thanks to this technology and the theory of DES, we are able to provide equivalence
of some frailty criteria, in particular slowness and physical activity. To do this, we based on
location tracking works.
Based on location tracking works, we are able to evaluation an equivalence of Fried frailty
criteria: a walking distance done by an inhabitant and a walking speed between zones of its
house. Moreover, based on the sequence of sensors activation, we are able to infer the activity
and the inactivity of the inhabitant at home. Experimentation has been done on one person at
home, two weeks twice. The current improvement concerns inferring behavior of inhabitants in
order to recognize activity performed during the day. Recognize performed activities allow us
to evaluate more precisely the physical activity criterion.
New technologies and ambient assisted living drastically change the way for medical staff to
evaluate the health of patients. Change from an instant test to longitudinal follow-up, like Fried
frailty criteria, allows for medical staff to better evaluate the health evolution and react more
quickly.
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Older individuals with mild cognitive impairments (MCI) suffer from cognitive deficits
abnormal for their age and educational level, without reaching dementia criteria (Blanchet et
al., 2002, for a review). They have, however, an increased risk of evolving toward dementia.
Cognitive deficits can be alleviated with cognitive rehabilitation, with the ultimate goal of
improving daily life functioning. This study investigates how a cognitive program targeting
attention processes and working memory acts on the cognitive functions and daily life activities
in older individuals with MCI. Five older individuals with amnestic MCI selected according to
the Petersen (2009) criteria were enrolled in the protocol. They completed the APT-II training
program, which lasted about 5 weeks (about 2 sessions per week). In order to assess the impact
of the APT-II program on cognitive and daily life outcomes, cognitive tests and daily life
questionnaires were administered just before and after the program. The preliminary findings
indicate that, after APT-II training, older individuals with MCI tend to improve their working
memory abilities, as evidenced by improved performances in the digit span task in direct order
(p= .067) and in reverse order (p= .108), and in the PASAT (p= .108). In addition, after the
APT-II training program, older individuals with MCI reported fewer cognitive complaints in
daily life as evidenced by the Cognitive Failure Questionnaire (p = .04), the attention
questionnaire of the APT-II (p =.04), as well as a greater well-being (Bravo scale, p = .04). The
findings of this pilot study are encouraging as they demonstrate for the first time the efficiency
of the APT-II program in older individuals with MCI. They show that older individuals with
MCI have cognitive plasticity that can be exploited to reduce the risk of evolving toward
dementia.
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Huntington's disease (HD) is a neurodegenerative disorder characterized by psychiatric
disturbances as obsessive-compulsive-disorder(OCD), motor disturbance and cognitive
impairment, caused by expression of mutant huntingtin protein (mHTT). Synaptic disturbance
has been described in HD affecting mainly the cortico-striatal synapse. Striatal GABAergic
neurons, the main component of striatum, are enriched in NMDA receptors, rendering striatum
susceptible to neuronal damage. A dense network of scaffolding proteins resides at postsynaptic densities (PSDs), namely PSD-95, which interacts with SAPAP, Shank and possibly
HTT. SAPAP3 is involved in cortico-striatal synaptic defects observed in OCD; however, the
involvement of mHTT with PSD-SAPAP3 in HD is not established yet. By using different HD
models namely, a striatal cell line, YAC128 vs WT mice and human brain we investigated
whether altered SAPAP3 protein or mRNA underlie the dysfunction of cortico-striatal
glutamatergic synapses. Levels of PSD-95, GLUN2A/B subunits, actin and tubulin were also
evaluated in total extracts or isolated PSDs. Our results show unaltered SAPAP3 mRNA and
unchanged total SAPAP3 protein levels in all models tested. However, a significant decrease
in SAPAP3 levels, but unaltered GluN2A/B subunits were found in striatal isolated PSD at both
early and late symptomatic YAC128 mice (3 and 12 mo, respectively). In accordance, SAPAP3
levels were significantly diminished in human post mortem striatum. Diminished actin and
tubulin protein levels were also found in 3mo mice. Our results highlight that decreased
SAPAP3, actin and tubulin, without impact on GluN2A or GluN2B protein levels, may underlie
defects of post-synaptic assembly domains in early HD psychiatric symptoms
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One of the newest behavioral treatments for patients affected by dementia is the multi-sensory
system using the Snoezelen room. The Snoezelen rooms are spaces specially designed to deliver
stimuli at various levels, using lighting effects, color, sounds, music, scents. The aim of this
study is to demonstrate the efficacy of current neurocognitive rehabilitation techniques
associated with intensive neurosensory stimulation (Snoezelen room) in the reduction of
disability/worsening of cognitive functions and in the improvement of quality of life in a group
of patients with mild dementia treated with, respect to a conventional control group.
We have selected 30 patients aged over 65 years and affected by mild cognitive impairment,
admitted to the health care home of S. Giovanni Mezzolombardo (TN) and Mezzocorona (TN).
Patients with moderate-to-sever cognitive impairment or under treatment with
acetylcholinesterase inhibitors and memantine were excluded. At the time of enrollment,
patients were subjected to Mini-Mental State Examination (MMSE), Montreal Cognitive
Assessment, AdasCog, Neuropsychiatric Inventory, Geriatric Depression Scale. Every 3
months (T3, T6) patients were evaluated to verify the effects of intensive neuro-cognitive
therapy established. After 3 months of abstinence from rehabilitation (T9), patients were
examined again. The case group was subjected to an intensive neurocognitive rehabilitation
program, based on the use of traditional methods (formal and informal ROT therapy and
memory training) to which neurosensory stimulation has been associated with the use of
computer tools and cinesthetic physiotherapy techniques within the Snoezelen room. The
control group was subjected to standard neurocognitive rehabilitation (informal ROT,
occupational therapy, extensive physiotherapy).
Concerning case group, observations after intensive rehabilitation cycles and Snoezelen
stimulation show a recovery of the cognitive deficit as well as an improvement of the mood,
compared to control group. These evidences appear especially in MOCA and AdaCog at T3
and T6. In the following months, after completing the rehabilitation cycles, cases have shown
a worsening, regressing at levels prior to the beginning of the study. The neurosensory
stimulation associated with cognitive intensive rehabilitation is more effective than the only
traditional rehabilitative therapy in improving the cognitive performance and mood of treated
patients.
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Consolidation in Aging? A Virtual Reality Study
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Accumulating evidence suggest that sleep promotes memory consolidation. Given that aging is
accompanied by changes in both sleep and memory functions, especially in episodic
memory(EM), we may ask whether there is a decline of the sleep-based EM consolidation.
Actually, a few researches has been undertaken and they showed inconsistent results. Most of
them used different material which do not correspond to realistic and self-relevant situations
(e.g. word and image list) 3, and thus, do not investigate thoroughly the characteristics of EM,
especially features binding which consists in associating the stimulus (“what”) with its spatialtemporal context (“where” and “when”). Thus, the aim of the current study was to compare post
wake and post sleep EM performances in an ecological context thanks to immersion in a
naturalistic virtual environment (VE) enrich by relevant events close to daily life (shop, car
accident…) in both younger and older adults. We investigated the effect of sleep on each
compound of EM, namely the events (“what”), its spatial-temporal contexts (“where” and
“when”), perceptual details and features binding. First, the results of the ANOVA (Age x
Conditions) indicates that the performance in EM is generally worse in older adults compared
to the younger for all the compound of the EM (what, where, when, details and binding) in the
two conditions (wake, sleep). When analyzing the effect of sleep in each group, the results show
that sleep enhances factual, spatial and temporal information in the elderly while only the
temporal information benefits significantly from sleep in young adults. Moreover, the binding
performances are better after a night of sleep in both group. Interestingly, the findings reveal
the persistence of a benefit of sleep on everyday EM in aging. So, it seems important to promote
sleep in the elderly6. Future studies will investigate the effects of sleep on longer-term
consolidation and clarify cerebral mechanisms.
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Identifying variations in handwriting parameters in patients with
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While the literature about psychomotor changes in patients with major neurocognitive disorders
due to Alzheimer’s disease (NCAD) remains scarce, the fine analysis of these appears
promising to detect early signs of disease. Technological accessible tools currently allow the
capture of fine motor control parameters and seems a promising approach for study
neurodegenerative diseases at preclinical stages.
As a part of a longitudinal multimodal study we recruited 182 individuals, 142 of whom were
included in a preliminary analysis (29 NCAD, 86 mild cognitive impairment –MCI, and 26
controls). The volunteers have to complete 1-hour of assessment. The standardized protocol
included tasks assessing handwriting through a graphic tablet (Wacom ®), voice captured
through a digital recorder; and gait collected through the GaitRite electronic walkway. All
participants completed an in-depth cognitive assessment. The measures are collected at M0,
M12 and M24. In this preliminary analysis were explored kinematics and spatial parameters of
handwriting.
A total of 46 parameters are extracted, 22 corresponded to pen-down position 24 to pen-up
position. We conducted one-to-one parameters analysis. A clustering algorithm was conducted
for each parameter. Ability to separate cognitive profiles in the clusters obtained was then
calculated by means of Normalized Mutual Information (NMI). This NMI allowed us to classify
the parameters according to their discriminative value. We identified “complexity of the - the
pen-up trajectory”, “number of zero-crossing in acceleration on pen-up trajectory”, and “jerk
(derivative of acceleration) on the pen-down trajectory” as the three best parameters.
Preliminary results underlined the pertinence of some parameters already identified in other
neurological diseases and allow to us to propose newest parameters, as potential discriminant
markers in major NCAD. We intend to select the best parameters to perform a clustering, able
to discriminate different cognitive profiles without prior knowledge of these. In a longitudinal
perspective we intend to identify significant changes in parameters that will be correlated to a
decrease of cognitive performance and a possible disclosure of neurocognitive disorder at presymptomatic stages.
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Alzheimer’s disease (AD) is the most common form of dementia, affecting each year 5-7
million people worldwide. One of the predominant neuropathological hallmarks of the disease
is the appearance of senile plaques, which are formed by amyloid beta (Aβ) peptides in
insoluble forms. However, soluble Aβ is believed to be the most toxic and destructive form.
The “Aβ hypothesis” of AD is that the many of the pathological changes that occur during AD,
such as cholinergic dysfunction and tau pathology, are secondary to abberations in Aβ. This
hypothesis suggests that the progression of AD could be slowed, or AD symptoms could be
allievated, with a decrease in Aβ oligomers. While to-date many anti-Aβ immunotherapies have
failed to deliver on their initial promise once they reach clinical trial. The lack of success may
be attributed to two technical limitations: the ability of the therapeutic to cross the blood-brain
barrier (BBB), and repeated injections of the treatment. Here, we aim to address these
limitations using a well-established mouse model of AD, TgCRND8. In the experiments
presented here, TgCRND8 mice were treated with an anti-Aβ immunotherapy. To improve
delivery of the therapy to regions in the brain most affected by AD, we used MRI-guided
focused ultrasound (MRIgFUS) to induce transit permeability of the BBB and deliver gene
therapy to targeted spots in the cortex and hippocampus. A gene therapy approach using
MRIgFUS not only aims to maximize delivery of therapy to the brain, but circumvents the need
for repeated treatment. The adeno-associated virus 6 (AAV6) was used as a vector for the gene
therapy, a gene encoding specially designed variant part of anti-Aβ antibody. Importantly, the
promoter that was selected for our therapy restricts expression of the anti-Aβ to neurons. The
first aim of this study is to demonstrate the effect of anti- Aβ (produced by neurons as a result
of gene therapy) on the amyloid beta pathology. To address this objective, the number of Aβ
plaques was assessed with immunohistochemical detection using the ABC and DAB methods
in two groups of TgCRND8 mice: the first received the anti-Aβ gene therapy and the other,the
gene therapy without the transgene encoding for the anti-Aβ, as a control. The second aim was
to assess the quantity of soluble Aβ in the same two groups. To achieve this goal, a number of
techniques had to be optimized. The evaluation and optimization of two techniques are
presented here: the dot blot, to detect Aβ oligomers, and Aβ ELISAs that are specific to two
different forms of soluble Aβ, Aβ 40 and Aβ 42. Important strides were achieved, and the
technical knowledge generated by these experiments will be foundational to determining the
effect of treatment on Aβ plaques. Moving forward, further experiments will be completed
using the techniques optimized in this report.
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LIPL-5/LIPF is a coelomocyte lipase that regulates fat catabolism
and diet-induced lifespan extension in response to starvation in
Caenorhabditis elegans.
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Dietary restriction (DR) extends lifespan by 30%–40% and reduces fertility in most species
tested, but the mechanisms linking these phenotypes remain unclear. Here, we show that sterile
mutants of C.elegans fail to efficiently mobilize triacylglycerides but exhibit enhanced lifespan
extension upon starvation. In fertile, but not in sterile animals, expression of the lipase LIPL-5
/LIPF is induced by starvation and mediates mobilization of a partial amount of intestinal
triacylglycerides. Interestingly, LIPL-5 seems to be strictly localized in lysosomes of
coelomocytes, which are described as liver-like cells in C. elegans. Mutation of lipl-5 confers
a ‘sterile-like’ phenotype to worms (enhanced lifespan and diminished fat catabolism) in
response to DR, but lipl-5 mutant animals exhibit an unaltered reproduction. Our results suggest
that LIPL-5/LIPF is induced in response to starvation and that this response negatively impacts
lifespan and remotely impacts fat storage in the gut. Thus, although these phenotypes can be
uncoupled, they are both regulated by LIPL-5 in the coelomocytes. Our data therefore provide
a physiological link between nutrition, fat metabolism, and lifespan extension and
coelomocytes, much like hepatocytes, are cells capable of integrating various signals and trance
them into distinct responses.
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Chronological aging in E. coli can be genetically modulated
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Aging is characterized by an exponential increase in mortality rate associated with a temporal
decline in physiological function. Until recently, dogma held that bacteria do not undergo any
events that could be equivalent to the aging process. This perception has changed over the last
decade. First described in the asymmetrically dividing bacteria Caulobacter crescentus,
replicative aging was also later found to occur in Escherichia coli, which divides in a symmetric
fashion, by binary fission. In fact, the bacterial replicative aging process seems to share features
with the eukaryotic process. However, it remains unknown whether chronological aging also
occurs. Here, we applied high-throughput microfluidics coupled with time-lapse microscopy in
Escherichia coli to monitor the lifespan of 56 single-gene knockouts. We identified >20 singlegene knockouts with significantly longer median lifespans compared to the wild-type (WT).
These knockouts exhibited an exponential increase in mortality rate over time, in some cases
with a late-life plateau. Our results demonstrate that aging, as defined biodemographically,
occurs in E. coli and can be genetically modulated. Furthermore, genetic factors control the
biodemographic parameters of E. coli, namely, its lifespan, aging rate, and intrinsic frailty.
Multiple stepwise linear regression revealed biological and biochemical traits accounting for
98% of the observed variability in these parameters. Varying combinations of decreased aging
rate and/or decreased intrinsic frailty extended lifespan, indicating that a landscape of features
regulates lifespan in bacteria.
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The age-performance relationship
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Physical and cognitive performances change across the lifespan. Cohorts remain essential in
assessing the patterns associated with these changes while investigating the underlying
physiological mechanisms that result in the decline of performance. This decline is now viewed
as a unique phenotypic biomarker and a hallmark of the aging process. The rates of decline are
well documented for sets of traits such as running, swimming, cycling or weightlifting but only
a limited number of studies examine the developmental and senescent phases together.
Moreover, the few attempted approaches are merely descriptive and do not include any
biological feature. Here we propose a simple, averaged and deterministic model, based on cell
population dynamics, replicative senescence and functionality loss. It describes the age-related
changes of performances in 21 time series, including human physical and cognitive skills,
mouse lemur grip strength, greyhound and thoroughbred speed, and nematode and mouse
activity. We additionally demonstrate that the estimated age of peak performance always occur
in the early part of life: 20.4% ±6.7% of estimated lifespan, thus emphasizing the asymmetrical
nature of the relationship. This model is a starting point for a more sophisticated version that
will help in further relating the performance dynamics to the cellular ones.
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a key factor for enabling response to anti-Alzheimer treatments
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Although a major risk factor for Alzheimer’s disease (AD), the « aging » parameter is not
systematically considered in preclinical validation of anti-AD drugs. To explore how aging
affects neuronal reactivity to anti-AD agents, the ciliary neurotrophic factor (CNTF)-associated
pathway was chosen as a model. Intracerebroventricular administration of soluble AB oligomer
in mice conveyed to a decrease in alternation rate in a Y maze, evidencing spatial short memory
impairment. In 6-month old mice, alternation rate and then spatial memory could be preserved
against Aβ damage by a co-administration of the CNTF, demonstrating the neuroprotective
effect of this cytokine. In 18-month old mice however, alternation rate remained significantly
lower, expressing only a partial protection by the CNTF, that immunoblots analyses revealed
to be due to less active transduction pathway. Duolink® technique highlighted that, in older
mice cortex, the three CNTF-Receptor subunits were no longer located in close vicinity to each
other, explaining loss of functionality. Immunoblots on cortical isolated lipid rafts informed
that these subunits were excluded from rafts platform due to membrane remodeling in aged
brain, which confirmed their scarcely any possibility to cluster together while dispersed in non
raft cortical membrane domains. Nevertheless, 18-month old mice fed with a docosahexaenoic
acide (DHA) supplemented diet showed a limited cortical membrane age-related remodeling,
preserving the co-location of the CNTF-R subunits. In these animals, protective effect on shortterm memory capacities of CNTF when co-administrated with Aβ oligomeres was restored.
Theses results point towards dietary DHA-based intervention as a promising adjuvant strategy
in a polytherapic approach toward the treatment of AD.
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The Master-2 “Biology of Aging” of Paris-Diderot, Paris-Descartes, Versailles-Saclay, Tours
Universities is purported to develop aptitudes for scientific research about aging mechanisms,
therapeutics and prevention. The scientific knowledge is brought during the 1st universitary
semester through series of plenary/symposium-like conferences, by research project leaders
who are driving research about mechanisms or clinician outcomes of aging processes and
diseases, on animal models or human cohorts. Since aging hits all tissues and organisms, these
conferences range transversally across all domains of Biology and focus on potentially common
and phylogenetically conserved mechanisms, i.e. at the cellular and molecular level. Courses
are organized in 5 week-long modules: 1) the cellular and molecular hallmarks of aging, 2)
neurodegenerative diseases and neuroendocrine aging, 3) aging of heart, kidney, energetic
metabolism, immune system, and reproduction, 4) nutrition and aging, 5) cancer, longevity and
prevention cues. Student recruitment is open to all french universities and high schools among
two complementary profiles: a) undergraduate trainees of cellular and molecular biology curses,
b) medical doctors and apparented health professionals, which feeds future researcher pool and
geriatric clinician research and services. Transversal aptitudes are developed through personal
bibliographic syntheses, poster-assisted presentation of scientific internship project, diaporamaassisted scientific communications in English, written summary realization from scientific
figures and articles, written reports of personal data production, statistical analyses practice.
Professional insertion amounted 100% over the past 6 years and encompasses doctoral training
of both molecular biologists and medical interns, hospitalo-universitary recruitments
(especially in geriatrics), clinical research assistantship, conversion of scientific trainees to
medical studies, and extra-scientific careers.
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