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LETTER FROM THE ORGANIZING COMMITTEE
Dear colleagues,
Welcome to the 2nd edition of the International Symposium «Biology of Aging: Paving the Way for Healthy
Aging». Over the next few days, researchers and lecturers from Quebec universities as well as
internationally renowned guests from a number of nations will present major challenges in aging research.
The symposium will shed light on a variety of broad topics related to the biology of aging. Students,
professors, researchers and health care professionals will be able to acquire more knowledge in this field.
Speakers will be able to transmit their professional views on the current and future stakes in the field of
aging, and to discuss their newest projects with those in attendance.
I hope you enjoy the symposium and I am looking forward to meeting you there!
Tamàs Fülöp, M.D., Ph.D.
Chair of Scientific Committee

GENERAL CONFERENCE INFORMATION
CONFERENCE VENUE
Hotel Bonaventure Montreal
900 De la Gauchetiere W.,
Montreal, Quebec,
H5A 1E4, Canada
REGISTRATION
Registration fees include access to all sessions, coffee breaks and daily lunch break.
NAME BADGE
Your name badge is your admission ticket to the conference sessions, coffee breaks and lunch breaks.
Please wear it at all times. At the end of the Symposium we ask that you recycle your name badge at the
registration desk.
POSTER INFORMATION
All posters must be placed the morning of the first day of the symposium, October 19th between 7:30 a.m.8:00 a.m. The poster should remain in place for the entire time of the symposium, from the morning of
th
October 19th to the evening of September 20 .

BANQUET DINNER INFORMATION

The banquet dinner will be held at Decca77 restaurant.
Wednesday, October 19th, 18h00–21h00
1077, Drummond Street, Montréal, QC, H3B 4X4
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CONFERENCE SCHEDULE
October 19, 2016
8h15 – 8h30

OPENING CEREMONY
Moderator: Nicole Dubuc
NICOLE DUBUC, Université de Sherbrooke, Canada
PIERRETTE GAUDREAU, Université de Montréal, Canada
YVES JOANETTE, Université de Montréal, Canada

8h30 – 9h10

OPENING LECTURE
Moderator: Tamàs Fülöp
PETER M. LANSDORP, University of British Columbia, Canada
Telomeres, telomerase and aging

9h10 – 10h10

9h10 – 9h30

1st SESSION
Immunosenescence, inflammation and vaccination
Moderators: Daniela Frasca / Tamàs Fülöp
Speakers:
DANIELA FRASCA, University of Miami, USA
The pro-inflammatory B cell subsets of elderly individuals express a senescentassociated secretory phenotype and are negatively associated with the influenza
vaccine response

9h30 – 9h50

RUTH R. MONTGOMERY, Yale University, USA
Innate Immune Cell Function in Aging

9h50 – 10h10

JANET E. MCELHANEY, Northern Ontario School of Medicine, Canada
Targets for immunomodulation through influenza vaccination

10h10 – 10h35

COFFEE BREAK – Posters & Exhibits

10h35 – 11h50

2nd SESSION
Longitudinal studies/cohort studies

10h35 – 11h10

Moderators: Graham Pawelec / Nicole Dubuc
Speakers:
GRAHAM PAWELEC, University of Tubingen, Germany
Immune Parameters Associated with Mortality in the Elderly are ContextDependent: Lessons from Sweden, Holland and Belgium

11h10 – 11h30

ANDREA B. MAIER, University of Melbourne, Australia
Biogerontological lessons learned from cohort studies: ready for clinical use?

11h30 – 11h50

ALAN COHEN, Université de Sherbrooke, Canada
Context dependence and population dependence of biological aging signatures

11h50 – 13h00

LUNCH - Posters & Exhibits
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13h00 – 14h35

13h00 – 13h35

3rd SESSION
Stems cells/age-associated diseases/biomarkers
Moderators: Guang-Hui Liu / Mélanie Plourde
Speakers:
GUANG-HUI LIU, Institute of Biophysics, Chinese Academy of Sciences, China
Using stem cell and gene editing techniques to study and treat aging-associated
disorders

13h35 – 13h55

HARTMUT GEIGER, Ulm University, Germany
Aging and rejuvenation of adult stem cells

13h55 – 14h15

ANDREAS SIMM, Martin-Luther University, Germany
Protein glycation and cardiovascular aging

14h15 – 14h35

ARNOLD MITNITSKI, Dalhousie University, Canada
Biological and clinical markers of aging: an attempt of integration

14h35 – 15h00

COFFEE BREAK – Posters & Exhibits

15h00 – 16h55

4th SESSION
Genetic and epigenetics

15h00 – 15h35

Moderators: Tyler J. Curiel / Abdelouahed Khalil
Speakers:
JOAO PEDRO DE MAGALHAES, University of Liverpool, United Kingdom
Building haystacks and finding needles in the genomics of ageing

15h35 – 15h55

TYLER J. CURIEL, University of Texas Health Science Centre at San Antonio, USA
Age Effects on Cancer Immunotherapy

15h55 – 16h15

ALEXANDER M. KULMINSKI, Duke University, USA
Pleiotropic Associations of Genetic Variants with Risks of Human Age-Related
Disease Traits and Mortality

16h15 –16h35

JEREMY VAN RAAMSDONK, Van Andel Research Institute, USA
Understanding the causes of aging: accumulation of damage or geneticallyprogrammed switch?

16h35 – 16h55

MÉLANIE PLOURDE, Université de Sherbrooke, Canada
A diet rich in DHA prevents visual and spatial memory loss in 12 months old mice
carrying the human apolipoprotein E e4 allele

16h55 – 17h35

PLENARY LECTURE
Moderator: Tamàs Fülöp
VISHWA DEEP DIXIT, Yale University, USA
Harnessing Immune-Metabolic Interactions to Enhance Healthspan

18h00 – 21h00

BANQUET DINNER
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CONFERENCE SCHEDULE
October 20, 2016
8h10 – 9h30

8h10 – 8h50

PLENARY LECTURES
Moderator: Tamàs Fülöp
Speakers:
CLAUDIO FRANCESCHI, University of Bologna, Italy
Genetics and epigenetics of aging and longevity

8h50 – 9h30

GUISEPPE DEL GIUDICE, GSK Vaccines, Italy
Towards better vaccines for healthy ageing

9h30 – 9h50

SPECIAL LECTURE
Moderator: Tamàs Fülöp
YAP-SENG CHONG, Agency for Science, Technology and Research, Singapore
Studying the Start to Life to Promote Later Health

9h50 – 11h05

9h50 – 10h25

5th SESSION
Cell senescence, metabolism, aging and cancer
Moderators: S. Michal Jazwinski / Richard Wagner
Speakers:
S. MICHAL JAZWINSKI, Tulane University, USA
Adaptation to metabolic dysfunction during aging: Making the best of a bad
situation

10h25 – 10h45

GERARDO FERBEYRE, Université de Montréal, Canada
The biology of cellular senescence and aging biomarkers

10h45 – 11h05

JACEK WITKOWSKI, Medical University of Gdansk, Poland
Intracellular modulating proteolysis: is this an ultimate regulator of human
lymphocyte function affected by ageing and leukemic transformation?

11h05 – 11h20

COFFEE BREAK – Posters & Exhibits

11h20 – 12h55:

6th SESSION
Cell metabolism, diabetes and aging

11h20 – 11h55

Moderators: Arne Akbar / Anis Larbi
Speakers:
ARNE AKBAR, London’s Global University, United Kingdom
The convergence of senescence and nutrient sensing pathways in T cells during
ageing

11h55 – 12h15

FERNANDO MACIAN, Albert Einstein College of Medicine, USA
Autophagy and aging: implications for T cell function

12h15 – 12h35

JOSÉ A. MORAIS, McGill University, Canada
Effects of aging and insulin resistant states on protein anabolic responses in
older adults

12h35 – 12h55

ANIS LARBI, Agency for Science, Technology and Research, Singapore
Immunobiology of Aging

12h55 – 14h00

LUNCH & DISCUSSION
GRAHAM PAWELEC, University of Tubingen, Germany
Recent progress in aging research and the translational applications
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14h00 – 15h15

14h00 – 14h35

7th SESSION
Aging, brain and dementia
Moderators: Judith Miklossy / Stephen Cunnane
Speakers:
ANATOLIY YASHIN, Duke University, USA
Aging and Alzheimer’s disease: Combining evidence from GWAS and other
studies

14h35 – 14h55

JUDITH MIKLOSSY, International Alzheimer Research Centre, Switzerland
Alzheimer’s disease and spirochetes – A causal relationship

14h55 – 15h15

STEPHEN CUNNANE, Université de Sherbrooke, Canada
Correcting the energy deficit in the aging brain : an emerging strategy to delay
Alzheimer’s

15h15 – 15h50

COFFEE BREAK – Posters & Exhibits

15h50 – 17h05

8th SESSION
Interventions - Geroscience

15h50 – 16h25

Moderators: Felipe Sierra / Hélène Payette
Speakers:
FELIPE SIERRA, National Institute on Aging, USA
Geroscience: preventing age-related disease

16h25 – 16h45

RICHARD SIMPSON, University of Houston, USA
Exercise interventions in the aged: Implications for immunosenescence and
age-related disease

16h45 – 17h05

PIERRETTE GAUDREAU, Université de Montréal, Canada
The NuAge cohort participants: who are the successful agers?

17h05 – 17h45

CLOSING LECTURE
Moderator: Alan Cohen
STEVE HORVATH, University of California, Los Angeles, USA
Epigenetic clock and biological age: recent results

17h45 – 18h00

CLOSING REMARKS

- END OF MEETING-
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BENEFITS OF A 3-MONTH WALKING PROGRAM FOR BRAIN ENERGY METABOLISM AND
COGNITION IN MILD ALZHEIMER’S DISEASE: PRELIMINARY RESULTS OF A PET-MRI PILOT STUDY
Castellano CA, Paquet N, Dionne I, Imbeault H, Croteau E, St-Pierre V, Vandenberghe C, Fortier M,
Bocti C, Fulop T, Cunnane S
Research Centre on Aging, CIUSSS de l’Estrie – CHUS ; Université de Sherbrooke, QC, Canada

Introduction: Decreased brain glucose but not ketone metabolism occurs in Alzheimer’s disease (AD).
Exercise improves cognitive outcomes in AD. OBJECTIVE: To evaluate the impact of a 3-month supervised
walking program on brain glucose and ketone (acetoacetate [AcAc]) uptake in mild AD. Methods: The
Walking group trained on a treadmill at moderate intensity, 3 times/week, for 12 weeks. Training sessions
were initially 15 min and went up to 40 min. The Control group received no active intervention. Cerebral
glucose and ketone metabolism (CMRglu and CMRacac; µmol/100 g/min) were quantified with PET-MRI
imaging. Results: Twelve participants (75 ± 4 y) have completed the study so far. After 3 months of
exercise, plasma AcAc increased by 120% (0.2 ± 0.1 mM) whereas plasma glucose remained stable (5.0 ±
0.3 mM). Compared to the Control group (n=3), CMRacac in the Walking group (n=9) was 2-3 fold higher in
several brain regions including the parietal lobe, posterior cingulate and hippocampus (all p ≤ 0.03). No
difference in global or regional CMRglu over the 3-month period was found between the two groups (all p ≥
0.10). The Walking group also had a trend towards higher performance on the Stroop test (+12%; p ≤ 0.06).
Conclusion: This project is still in progress but these preliminary results suggest that walking potentially
increases brain ketone metabolism while maintaining glucose metabolism and improving some aspects of
executive function in AD. If confirmed, these results would help explain why aerobic exercise has a beneficial
effect on cognition in mild AD.
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002
ACUTE PLASMA KETONE RESPONSE TO COCONUT OIL ALONE OR IN COMBINATION WITH
DIFFERENT MEDIUM CHAIN TRIGLYCERIDES
1,-3
1,-3
4
1
1
1,-3
Vandenberghe C , St-Pierre V , Pierotti T , Fortier M , Brodeur-Dubreuil C , Cunnane S
1 Research Centre on Aging. CIUSSS de l’Estrie – CHUS 2 Department of Medicine, Université de Sherbrooke. 3
Institute of nutrition and functional foods, Université Laval. 4 Bishop’s University, Sherbrooke, Québec, Canada.

Background: Brain glucose uptake is impaired in Alzheimer’s disease. Medium chain triglyceride (MCT; C8,
C10) increase plasma ketones, which are the brain’s main alternative fuel to glucose. The ketogenic efficacy
of MCT relative to coconut oil (Coco) is poorly understood. Objective: To compare the acute ketogenic
effect of Coco, C8+C10 MCT oil and C8 MCT oil on plasma ketones. Methods: Healthy adults (N=8) took a
20 ml dose of each MCT supplement once at breakfast and again at noon (no lunch). Each dose of MCT
(alone or mixed 50:50 with Coco) was blended into 250 ml lactose-free skim milk. Blood was sampled every
30 minutes over 8 hours for plasma ketone analysis. Results: C8 MCT was the most ketogenic with a peak
ketone concentration of 468 µM followed by C8+C10 at 408 µM. Coco or 50% Coco combined with C8+C10
MCT or C8 MCT dampened the net ketogenic effect by 93 % of either C8 or C8+C10. Coco alone did not
induce more net ketosis than an eight-hour fast with no added MCT. However, the change in plasma
ketones after Coco alone favoured a significantly higher ratio of acetoacetate/ß-hydroxybutyrate than after
C8 or C8+C10. Conclusion: In healthy adults undergoing an 8 hour metabolic study day, C8 MCT alone had
the highest net ketogenic effect, but induced the lowest acetoacetate/ß-hydroxybutyrate ratio compared
Coco alone. The therapeutic implications of theses responses need to be investigated.
Acknowledgements: MCT were provided courtesy of Abitec, Columbus, USA. Financial support from
NSERC.

003
CARDIORESPIRATORY FITNESS AND THE
POSTMENOPAUSAL WOMEN: A MONET STUDY
1,2
3,4
1,2
Ghachem A , Prud’homme D , Brochu M

METABOLIC

PROFILE

IN

INACTIVE

OBESE

1 Faculty of physical activity sciences, University of Sherbrooke, Sherbrooke, Quebec, Canada; 2 Research Centre on
Aging, CIUSSS de l’Estrie – CHUS, Sherbrooke, Quebec, Canada: 3 School of Human Kinetics, faculty of Health
Sciences, University of Ottawa, Ottawa, Canada: 4 Institut de recherche de l’Hôpital Montfort, Ottawa, Canada.

Background: High levels of cardiorespiratory fitness (CRF) are associated with a lower risk for type 2
diabetes and cardiovascular diseases. Objective: To compare inactive obese postmenopausal women
displaying “lower” vs “higher” levels of CRF for healthy profile. Methods: 132 women (age: 57.6 ± 4.8 yrs;
BMI: 32.3 ± 4.6 kg/m2; Peak VO2: 17.81 ± 3.02 ml O2·kg-1·min-1) were studied. First (< 16.51 ml O2·min1·kg-1) and second tertiles (16.51 to 19.22 ml O2·min-1·kg-1) were combined (N= 88), and compared with
those in the third tertile (> 19.22 ml O2·min-1·kg-1) (N= 44). Variables of interest were: Peak VO2, body
composition, body fat distribution, cardoimetabolic profile, inflammatory profile and energy expenditure.
Results: Both CRF groups (lower= 16.0 ± 2.0 vs higher= 21.2 ± 1.7 ml O2·kg-1·min-1; p < 0.001) were
similar for age. Higher CRF group has lower values for body weight, BMI, fat mass and visceral fat in women
with higher CRF (p< 0.01). Also, women with higher CRF had lower values for fasting insulin (15.6 ± 6.6 vs.
13.4 ± 4.5 μU/ml; p = 0.03) and CRP levels (3.83 ± 3.24 vs. 2.31 ± 1.97 mg/liter; p = 0.001); and higher
values for glucose disposal (5.92 ± 1.67 vs 6.71 ± 1.78 mg/kg/min; p = 0.01). No differences were observed
after controlling for visceral adipose tissue accumulations. Conclusion: Inactive obese postmenopausal
women with higher CRF levels have better body composition, fasting insulin, glucose disposal and CRP
levels. However, the better metabolic profile is modulated by the beneficial impact of CRF on visceral
adipose tissue.
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AGE-ASSOCIATED INCREASE IN TUMOR NECROSIS FACTOR (TNF) DRIVES MONOPOIESIS AND
IMPAIRS MACROPHAGE KILLING OF STREPTOCOCCUS PNEUMONIAE
1-3
1-3
1-3
3,4
1-3
Loukov D , Naidoo A , Puchta A , Verschoor C , Bowdish D
1 McMaster Immunology Research Centre, McMaster University, Canada. 2 M.G. DeGroote Institute for Infectious
Disease Research, McMaster University, Canada. 3 Pathology and Molecular Medicine, McMaster University, Canada. 4
Canadian Longitudinal Study on Aging.

Aging is accompanied by changes in the phenotype and function of leukocytes, referred to as
immunosenescence. Concurrently, the systemic and tissue levels of pro-inflammatory cytokines (i.e. TNF ,
IL-6, IL-1β) increase, described as “inflamm-aging”. In the elderly (≥65 yrs) and aged mice (18+mo),
increased levels of TNF correlate with the number of inflammatory monocytes. In mice, age-related
increases in these monocytes correlate with poor prognosis following colonization with Streptococcus
pneumoniae. We hypothesize that exposure to increased TNF drives developmental changes in monocytes,
which alters macrophage anti-bacterial function and predisposes the elderly to infection. In aged mice, we
found that increased monocytes correlate with the number of myeloid progenitors in the bone marrow and
spleen, more of which are actively dividing. This age-associated increase in monopoiesis was reversed
through genetic and pharmacological inhibition of TNF. Heterochronic bone marrow chimeras demonstrated
that these changes were independent of the age of the hematopoietic cells, but dependent on the aging
microenvironment. Bacterial killing capacity of macrophages declines with age. However we found it was
preserved in old mice deficient for TNF, as they are protected from “inflamm-aging”. Studies characterizing
the extent to which TNF contributes to the altered phenotype and function of monocytes and macrophages in
humans are ongoing. Our findings suggest that by modulating age-associated inflammation we may be able
to maintain immune function and decrease the risk of infectious disease and other age-associated
inflammatory diseases (i.e. Alzheimer’s disease, cardiovascular disease) in the elderly.

005
BRAIN KETONE UPTAKE RESPONDS NORMALLY TO INCREASE PLASMA KETONE AVAILABILITY
IN ALZHEIMER’S DISEASE: PRELIMINARY RESULTS BEFORE AND AFTER A KETOGENIC
INTERVENTION WITH MCT.
Croteau E, Castellano CA, Brodeur-Dubreuil C, Baril O, Fortier M, Fulop T, Cunnane SC
Research Centre on Aging, CIUSSS de l’Estrie – CHUS and Department of Medicine, Université de Sherbrooke,
Sherbrooke, QC.

Introduction: Reports of normal brain ketone utilization in Alzheimer’s disease (AD) have been for the postprandial or overnight fasting state but not when plasma ketones are intentionally raised with a ketogenic
intervention. Objective: To evaluate brain acetoacetate (AcAc) uptake by PET in mild-moderate AD before
and after a one-month ketogenic intervention with medium chain triglyceride (MCT). Methods: The
ketogenic intervention was 30 g/day MCT in a matrix of lactose-free skim milk that was consumed for one
month. Brain AcAc (CMRacac; µmol/g/min) and glucose (CMRglu; µmol/g/min) were quantified with PET
using carbon-11 [11C]-AcAc and fluor-18 [18F-fluorodeoxyglucose] as the tracers before (Pre-MCT) and
after (Post-MCT) MCT. Results: Six participants have completed the study so far (67±7 years old). Pre-to
Post-MCT, plasma AcAc increased ~3 fold. CMRacac of the brain as a whole increased ~3 fold Pre-PostMCT The brain ketone uptake constant remained statistically unchanged Pre-to Post-MCT. Glucose
consumption (CMRglu) is not affected. The slope of the positive relationship between plasma AcAc and
CMRacac was identical to that in young healthy adults from a different study. Conclusion: This project is
still in progress but the present results show for the first time that in AD the brain can metabolize ketones
normally when they are provided by a ketogenic intervention such as MCT. Acknowledgements: Excellent
help from Éric Lavallée, Sebastien Tremblay and the CIMS clinical PET group. Financial support provided by
Sojecci II.
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COMPARISON OF KETOSIS AFTER A SINGLE DOSE OF DIFFERENT KETOGENIC SUPPLEMENTS IN
HEALTHY HUMANS.
, ,3
, ,3
1, ,3
St-Pierre V¹ ² , Courchesne-Loyer A¹ ² , Vandenberghe C ² , Hennebelle M², Castellano CA², Cunnane
,2
SC¹
1 Departments of Medicine and Pharmacology and Physiology. 2 Research Centre on Aging, CIUSSS de l’Estrie –
CHUS, Université de Sherbrooke, Sherbrooke, Quebec, Canada. 3 Institute of Nutrition and Functional Foods.

Introduction: Food supplements such as leucine (LEU) and butyrate (BUT) are known to be ketogenic.
Octanoate monoglyceride (OMAG) and carnitine (CAR) are potentially ketogenic. The ketogenic efficacy of
these supplements relative to medium chain triglycerides (MCT) has not been described. Methods:
Ketogenic response to a single dose of these supplements was evaluated during a 4 hour metabolic study
day. Each supplement was taken with a standard breakfast: BUT (2 or 4 g), OMAG (5 or 10 g), LEU (5 g),
and CAR (2 g), MCT (15 g) and compared to a no treatment control (CTL). Plasma acetoacetate and betahydroxybutyrate were measured to evaluate the ketogenic response of each supplement. Results: Ten
participants (34 years ± 4) completed the study. MCT, BUT, OMAG and LEU all increased total plasma
ketones to a maximum of +82, +226, +67 and +70 µmol/L (ρ≤0.05) above baseline, respectively. CAR did
not significantly stimulate ketogenesis relative to CTL. After OMAG, the increase in plasma octanoate
correlated with the increase plasma acetoacetate (r=0.85; p <0.0001) and β-hydroxybutyrate (r=0.58;
p=0.01). Expressed as the area-under-the-curve per gram of product tested, BUT was the most ketogenic
supplement tested and 3 fold more ketogenic than MCT, OMAG or LEU (p=0.009). Conclusion: Gram for
gram, BUT was the most ketogenic supplement tested. Longer term dose-response tests are needed to
confirm and extend these findings. Acknowledgements: Financial support from NSERC, Abitec, FQRNT,
INAF, FRQS and Université de Sherbrooke.

007
A NETWORK MODEL OF HUMAN AGING: FRAILTY LIMITS AND INFORMATION MEASURES
1
2
3
1
Farrell SG , Mitnisky AB , Rockwood K , Rutenberg AD
1 Dept. of Physics and Atmospheric Science, Dalhousie University, Halifax, Nova Scotia, Canada. 2 Department of
Medicine, Dalhousie University. 3 Department of Medicine and Division of Geriatric Medicine, Dalhousie University.

Aging is associated with the accumulation of damage throughout a person’s life. Individual health can be
assessed by the Frailty Index (FI). The FI is calculated simply as the proportion 𝑓𝑓 of accumulated age related
deficits relative to the total, leading to a theoretical maximum of 𝑓𝑓 ≤ 1. Observational studies have generally
reported a much more stringent bound, with 𝑓𝑓 ≤ 𝑓𝑓max ≈ 0.7 − 0.8. We adapt a previously developed network
model of individual aging to explore this limit, and we find that to recover 𝑓𝑓max and retain the other observed
phenomenology we must introduce a deficit sensitivity parameter 1 − 𝑞𝑞, which is equivalent to a falsenegative rate 𝑞𝑞. In light of non-zero 𝑞𝑞, we use mutual information 𝐼𝐼 to provide a nonparametric measure of
the predictive value of the FI with respect to individual mortality. We find that 𝐼𝐼 is only modestly degraded by
small 𝑞𝑞, and this degradation is mitigated when increasing number of deficits are included in the FI. We also
find that the mutual information of individual deficits depends upon their connectivity, which indicates that 𝐼𝐼
will be a useful tool for assessing the underlying network topology of ageing populations.
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AGE AND INJURY SEVERITY RATHER THAN ANTITHROMBOTIC AGENT INTAKE ARE ASSOCIATED
WITH ADVERSE ACUTE OUTCOME IN HOSPITALIZED ELDERLY TBI PATIENTS
1,2
1,2
3
4
5
6
7
4
Julien J , Frenette L , Alsideiri G , Marcoux J , Hasen M , Correa J , Feyz M , Maleki M , de
1,2,8
Guise E
1 Department of Psychology, University of Montreal. 2 Centre de recherche interdisciplinaire en réadaptation du
Montréal métropolitain (CRIR). 3 Montreal Neurological institute & Hospital, McGill University. 4 Neurology and
Neurosurgery Department, McGill University Health Centre. 5 University of Dammam, Saudi Arabia. 6 Department of
Mathematics and Statistics, McGill University. 7 Traumatic Brain Injury Program, McGill University Health Centre. 8
Research Institute-McGill University Health Centre.

Background: Previous studies have shown that anticoagulation is associated with a higher risk of bleeding
after traumatic brain injury (TBI) and a higher mortality rate. However, other studies have shown conflicting
results on the outcome after a TBI in anticoagulated patients. The purpose of this study is to investigate the
effect of risk factors including international normalized ratio (INR) as well as the Partial thromboplastin time
(PTT) scores on outcome following TBI in the elderly population. Methods: Data were retrospectively
collected on patients (n = 982) aged 65 and above who were admitted post TBI to the McGill University
Health Centre-Montreal General Hospital from 2000 to 2011. Age, Injury Severity Score (ISS), Glasgow
Coma Scale score (GCS), type of trauma (isolated TBI vs polytrauma including TBI), initial CT scan results
according to the Marshall classification and the INR and PTT scores and prescriptions of antiplatelet or
anticoagulant agents (AP/AC) were collected. Results: We found that age is significantly associated with an
increase in the rate of death (CSHR:1.08, 95%CI(1.06, 1.11) and in the rate of discharge to a long-term
facility (CSHR:1.06, 95%CI (1.03, 1.09)). Results also indicated that age, ISS and GSC score have an effect
on the GOSE score. PTT values above 60 adversely affected outcome in patients not on AP/AC only, and
INR values had no effect on outcome or CT findings. Conclusion: Age and injury severity rather than
antithrombotic agent intake are associated with adverse acute outcome in hospitalized elderly TBI patients.

009
DIFFERENTIAL DNA METHYLATION AND LYMPHOCYTE PROPORTIONS IN COSTA RICAN HIGH
LONGEVITY REGION
1
1
1
2
2,3
1
4
McEwen LM , Jones MJ , MacIsaac JL , Dow WH , Rosero-Bixby L , Kobor MS , Rehkopf DH
1 Department of Medical Genetics, Centre for Molecular Medicine and Therapeutics, Child and Family. Research
Institute, University of British Columbia, 950 West 28th Avenue, Vancouver, BC, Canada. 2 School of Public Health,
University of California, Berkeley, CA. 3 Centro Centroamericano de Poblacion, Universidad de Costa Rica, San Juan,
Costa Rica. 4 Division of General Medical Disciplines, School of Medicine, Stanford University, Stanford, CA.

The Nicoya Peninsula in Costa Rica has one of the highest life expectancies in the world, but the associated
underlying biological mechanisms of this longevity are not well understood. As DNA methylation has become
an emerging focus in aging research, with specific age-related trends observed across populations, we
focused on this malleable epigenetic mark to determine whether it may be associated with the longevity
observed in Nicoya. Examining population-level differences rather than focusing on individual differences
avoids a common paradox of studying longevity by comparing age-matched individuals between
populations. By investigating DNA methylation profiles of Nicoyans and other Costa Ricans, we observed a
number of differences, including bioinformatically derived differential CD8T+ cell proportions, which may be a
marker of delayed-aging. Additionally, both site- and region-specific analyses reveal differential DNA
methylation in Nicoya, including lower overall variability in DNA methylation, a suggested hallmark of
younger biological age. In summary, the Nicoyan population represents a unique group of individuals who
may possess differences in immune cell proportions as well as distinct differences in their epigenome, at the
level of DNA methylation.
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METABOLISM OF UNIFORMLY LABELLED 13C EICOPENTAENOIC ACID AND 13C ARACHIDONIC
ACID DURING HEALTHY AGING
1-3
1-3
4
5
2,3,6
4
, Brenna JT , Plourde
Léveillé P , Chouinard-Watkins R , Lawrence P , Windust A , Cunnane SC
2,3,6
M
1 Department of Pharmacology and Physiology, University of Sherbrooke, Sherbrooke, QC, Canada. 2 Research Centre
on Aging, CIUSSS de l’Estrie – CHUS, Sherbrooke, QC, Canada. 3 Institute of Nutrition and Functional Foods, Laval
University, Québec, QC, Canada. 4 Division of Nutritional Sciences, Cornell University, Ithaca, NY. 5 National Research
Council Canada , Ottawa, ON, Canada. 6 Department of Medicine, University of Sherbrooke, Sherbrooke, QC, Canada.

Previous studies reported that eicosapentaenoic acid (EPA) and arachidonic acid (AA) concentrations are
age-dependent but their kinetics are unknown. Objective: To determine the kinetics of 13C-EPA and 13C-AA
in younger and older participants. Method: Six young (18-30 yrs old) and six older (≥ 70 yrs old) healthy
participants were recruited. The study had three blocks of one month: 13C-EPA follow-up, wash-out and
13C-AA follow-up. Each participant orally consumed a single oral dose of 35 mg of 13C-EPA, and after the
wash-out, a 50 mg dose of 13C-AA. Fasted blood samples were collected before breakfast (baseline) and
thereafter at 2 h, 4 h, 6 h, 24 h, 7 d, 14 d, 21d and 28d after the tracer intake. Results: Mean age of the
young and the elderly is 25 ± 4 and 75 ± 3 yrs old, respectively. Body mass index were not different between
the two groups. At baseline, there was no difference in plasma triglycerides, and total cholesterol between
the two groups supporting that the elderly were metabolically healthy. Plasma incorporation of 13C-EPA
peaked within 6 h in both groups (1.9 ± 0.4 nmol/ml). [13C] AA peaked within 4-24 h in participants (3.1 ± 0.2
nmol/ml). After the [13C] EPA intake, the elongation of [13C] EPA into [13C] DHA was higher in the elderly
compared to the young. After the intake of 13C-AA, retroconversion into [13C] LA and [13C] DGLA was
higher in the elderly potentially indicating a higher degradation rate with age. 13CO2 will be analyzed in the
breath sample and will assess if β-oxidation of [13C] AA is higher in the elderly group. Conclusion: Older
men had transiently higher EPA concentrations compared to younger adults. More studies are needed to
evaluate whether the change in EPA kinetics is a «normal» physiological modification occurring during aging
or whether it contributes to risk of developing diseases associated with aging such as low-grade
inflammation.
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INFLUENZA VACCINE ELICITED CYTOTOXIC T LYMPHOCYTE (CLT) PROTECTION IN OLDER
ADULTS: IMPACT OF CYTOMEGALOVIRUS (CMV) SEROPOSITIVITY AND VACCINE DOSAGE
1
1
1
1
2
1,3
Merani S , Haq K , Gentleman B , Axler A , Kuchel G , McElhaney JE
1 Health Sciences North Research Institute, Sudbury, ON, Canada. 2 UConn Centre on Aging and Department of
Immunology, University of Connecticut School of Medicine, Farmington, CT, USA. 3 Northern Ontario School of
Medicine, Sudbury, ON, Canada.

Hospital admissions attributable to influenza in the over 65 year old age group are estimated at 125 to 228
per 100,000 healthy persons, representing a burden on the healthcare system. Age-related changes in T-cell
responses are associated with a decline in the antibody response to influenza vaccination. These
observations suggest that the traditional role of vaccines in providing antibody-mediated protection against
infection in young adults is replaced by T-cell mediated clearance in older adults. Cytomegalovirus (CMV)
seropositivity further impacts T-cell response by various means, including diminishing naïve T-cell
populations. We hypothesized that in older adults, a high-dose vaccine would provide better protection than
standard dose vaccines, including in CMV seropositive individuals, with the theory that the high-dose
vaccine would stimulate more cellular immune responses due to increased antigen content. Subjects over
the age of 65 were recruited, and were randomized to receive either the standard dose influenza
vaccination, or high dose vaccination. Blood was collected pre-vaccination, in addition to 4, 10 and 20 weeks
post vaccination. PBMCs were subject to ex vivo influenza challenge, thereafter cytokine levels and
granzyme B (GrzB) activity was measured. Our study found that CMV seropositivity results in poorer T-cell
response to vaccination (measured by GrzB activity) but the response is improved by high dose vaccination.
Furthermore, IFNγ:IL10 ratios can be used as a means to measure efficacy of vaccine candidates designed
for elderly adults.
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PROFILES OF IMPORTANT ARTERIES ASSOCIATE WITH INSULIN-LIKE GROWTH FACTOR-1
LEVELS AMONG VERY OLD SUBJECTS
1
2,3
4
4
Nobrega OT , Cordova C , Freitas WF , Sposito AC
1 Medical Faculty, Universidade de Brasília (UnB), Brasília - DF, Brazil. 2 Gerontology Program, Catholic University of
Brasília (UCB-DF), Brasília - DF, Brazil.3 Physical Education Program, Catholic University of Brasília (UCB-DF), Brasília
- DF, Brazil. 4 Medical Faculty, State University of Campinas (UNICAMP), Campinas - SP, Brazil.

Our aim was to investigate whether physiological levels of soluble insulin-like growth factor-1 (IGF1)
associate with coronary and carotid atherosclerotic burden in physically fit oldest old by means of a crosssectional study including 100 community-dwelling individuals with no previous cardiovascular events. Linear
correlation was found between IGF1 and intima-media thickness, number of carotid plaques, and walking
speed. Individuals in the upper IGF1 tertile had smaller right and left intima-media thickness compared to
the intermediate and lower tertiles, along with reduced atherosclerotic plaques. Also, walking speed was
greater in the upper IGF1 tertile. On the other hand, a nonlinear correlation was observed between IGF1 and
coronary calcification scores, with the intermediate IGF1 tertile associated to the lowest scores of
calcification and subjects with lower circulating levels of IGF1 showing higher frequency of high-risk
morphology plaques. All in all, our report supports a territory-dependent, atherorefractory phenotype in the
oldest old carrying middle and/or higher serum levels of IGF1.
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