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Personal Statement 

Over the past 12 years my research group has developed positron emission tomography (PET) and 
magnetic resonance imaging (MRI) methods to quantify brain fuel metabolism during aging and in those at risk 
of Alzheimer’s disease (AD). We have the only PET center worldwide with the capability to measure ketone 
metabolism in clinical studies (using carbon-11-acetoacetate). This program was undertaken with the financial 
support of the Quebec and Canadian governments and my Research Chair (initially Canada Research Chair 
follows by a University Research Chair). It is a collaborative project involving physiologists, neuroimaging 
specialists, neurologists and geriatricians. We have shown that cognitively normal older persons have 8-12% 
lower uptake of glucose (FDG) in specific brain regions but that brain ketone uptake is unchanged relative to 
young healthy adults. Hence, brain glucose hypometabolism can precede cognitive decline and appears to be 
specific to glucose.  

We quantify uptake of both brain fuels (glucose [as FDG] and ketones as 11C-acetoacetate), so we know 
the actual magnitude of the deficit when it occurs. Although other groups have also reported on brain FDG 
uptake during aging, most groups use a simpler PET protocol that only permits statistical assessment of the 
difference between groups and not the actual magnitude of the difference in fuel uptake. This distinction is 
important because without quantification, one cannot determine the target amount of ketones that would be 
needed to correct or bypass the brain’s glucose uptake deficit. Ketones are pertinent because – (i) they are the 
brain main back-up fuel to glucose, (ii) they have beneficial effects on cognition and, (iii) their brain uptake is 
unchanged in cognitively healthy elderly and in early Alzheimer’s disease (see Nugent et al 2014, Castellano et 
al 2015; Publication list).  
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2003- Full Professor, Université de Sherbrooke, Sherbrooke, Quebec, Canada 
2003- Researcher, Research Center on Aging, Université de Sherbrooke 
2007-2009 Director, Research Center on Aging, Sherbrooke 
1986-2003 Assistant, Associate, Full Professor, University of Toronto, Toronto, Canada 
 
Honours 
2007- Seven publications have won prizes or were the journal’s top-cited papers  
2011-2018 University of Sherbrooke Research Chair in Brain Metabolism and Aging 
2011 Etienne LeBel Prize (Université de Sherbrooke; outstanding career contributions) 
2010 Jean de Margerie Prize (Université de Sherbrooke; top clinical publication in 2009) 
2009 National Academy of Medicine, France (1 of only 100 foreign members worldwide)  
2003-2010 Senior Canada Research Chair in Brain Metabolism and Aging 
1995     Outstanding Scientist award, Canadian Society for Nutritional Sciences 
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Refereed Papers (♦ prize winning papers): 
 
Provencher D, Hennebelle M, Cunnane SC, Bérubé-Lauzière Y, Whittingstall K. Cortical thinning in healthy 

aging correlates with larger motor-evoked EEG desynchronization. Frontiers in Aging Neurosci, accepted 
March 7, 2016. 

Cunnane SC, Courchesne-Loyer A, St-Pierre V, Vandenberghe C, Pierotti T, Fortier M, Croteau E, Castellano 
CA. Can ketones compensate for deteriorating brain glucose uptake during aging? Implications for the risk 
and treatment of Alzheimer's disease. Ann NY Acad Sci. 2016 Jan 14. doi: 10.1111/nyas.12999. [Epub 
ahead of print] PMID: 26766547. 

Castellano CA, Baillargeon JP, Nugent S, Tremblay S, Fortier M, Imbeault H, Duval J, Cunnane SC. Regional 
Brain glucose hypometabolism in young women with polycystic ovary syndrome: possible link to mild insulin 
resistance. PLoS One. 2015 Dec 9;10(12):e0144116.  

Fulop T, Dupuis G, Baehl S, Le Page A, Bourgade K, Frost E, Witkowski JM, Pawelec G, Larbi A, Cunnane 
SC. From inflamm-aging to immune-paralysis: a slippery slope during aging for immune-adaptation. 
Biogerontology. 2015 Oct 15. [Epub ahead of print] PMID:26472173. 

Noll C, Kunach M, Frisch F, Bouffard L, Dubreuil S, Jean-Denis F, Phoenix S, Cunnane SC, Guérin B, 
Turcotte EE, Carpentier AC. Seven-Day Caloric and Saturated Fat Restriction Increases Myocardial Dietary 
Fatty Acid Partitioning in Impaired Glucose-Tolerant Subjects. Diabetes. 2015 Nov;64(11):3690-9. 

Pifferi F, Dorieux O, Castellano CA, Croteau E, Masson M, Guillermier M, Van Camp N, Guesnet P, Alessandri 
JM, Cunnane SC, Dhenain M, Aujard FG. (2015). Dietary omega-3 polyunsaturated fatty acids enhance 
resting state brain glucose utilization and reduce anxiety in an adult non-human primate, the grey mouse 
lemur (Microcebus murinus). Journal of Lipid Research 56, 1511-18. 

Nugent S, Castellano CA, Bocti C, Dionne I, Fulop T, Cunnane SC. (2015). Brain glucose metabolism during 
aging: Is there a metabolic phenotype for cognitively healthy aging? Biogerontology 17, 241-255. 

Nugent S, Cunnane SC. (2015). Medium chain fatty acids and infant brain development: Implications for the 
problem of deteriorating brain glucose metabolism during aging. Oléageneux, Corps Gras et Lipides. In 
press. 

Courchesne-Loyer A, St-Pierre V, Hennebelle M, Castellano CA, Fortier M, Tessier D, Cunnane SC. (2015). 
Ketogenic response to co-treatment of bezafibrate and medium chain triglycerides in healthy humans. 
Nutrition 31, 1255-59. 

Roy M, Beauvieux MC, Naulin J, El Hamrani D, Gallis JL, Cunnane SC, Bouzier-Sore AK. (2015). Rapid 
adaptation of rat brain and liver metabolism on a ketogenic diet: an integrated study using 1H- and 13C- 
NMR spectroscopy. J Cerebral Blood Flow Metabolism, e-pub. PMID 25785828 

Cunnane SC. (2015). Contraintes énergétiques et nutritionnelles sur le développement du cerveau: 
Implications pour l’expansion du cerveau humain au cours de son évolution. Cahiers de Nutrition, in press.  

Hennebelle M, Harbeby E, Tremblay S, Chouinard-Watkins R, Pifferi F, Plourde M, Guesnet P, Cunnane SC. 
(2014). Challenges to determining whether DHA can protect against age-related cognitive decline. Clinical 
Lipidology, accepted March 2, 2015. 

Castellano CA, Nugent S, Paquet N, Tremblay S, Bocti C, Lacombe G, Imbeault H, Turcotte É, Fulop T, 
Cunnane SC. (2015). Lower brain 18F-fluorodeoxyglucose uptake but normal 11C-acetoacetate 
metabolism in mild Alzheimer's disease dementia. Journal of Alzheimer's Disease. 43(4): 1343-1353. 

Hennebelle M, Roy M, St-Pierre V, Courchesne-Loyer A, Fortier M, Bouzier-Sore AK, Gallis JL, Beauvieux MC, 
Cunnane SC. (2015). Energy restriction does not prevent insulin resistance but does prevent liver steatosis 
in aging rats on a Western-diet. Nutrition 31, 523-530. 

Crawford MA, Broadhurst CL, Cunnane S, Marsh DE, Schmidt WF, Brand A, Ghebremeskel K. 
 Nutritional armor in evolution: docosahexaenoic acid as a determinant of neural, evolution and hominid 

brain development. Mil Med. 2014 Nov;179(11 Suppl):61-75. doi: 10.7205/MILMED-D-14-00246. 
Pélerin H, Jouin M, Lallemand MS, Alessandri JM, Cunnane SC, Langelier B, Guesnet P. (2014). Gene 

expression of fatty acid transport and binding proteins in the blood-brain barrier and the cerebral cortex in 
the developing rat with different DHA brain status. PLEFA 91, 213-220. 

Croteau E, Tremblay S, Gascon S, Dumulon-Perreault V, Labbé SM, Rousseau JR, Cunnane SC, Carpentier 
AC, Bénard F, Lecomte R. [¹¹C]-Acetoacetate PET imaging: a potential early marker for cardiac heart 
failure. Nuclear Medicine and Biology, PIMD 25195015, accepted Aug 5, 2014. 

Cunnane, S. C., Crawford, M.A. (2014).  Energetic and nutritional constraints on infant brain development: 
Implications for brain expansion during human evolution. J Hum Evol. Jun 10. pii: S0047-2484(14)00105-5. 
doi: 10.1016/j.jhevol.2014.05.001. [Epub ahead of print] PMID: 24928072 

http://www.ncbi.nlm.nih.gov/pubmed/26766547
http://www.ncbi.nlm.nih.gov/pubmed/26766547
http://www.ncbi.nlm.nih.gov/pubmed/26650926
http://www.ncbi.nlm.nih.gov/pubmed/26650926
http://www.ncbi.nlm.nih.gov/pubmed/26650926
http://www.ncbi.nlm.nih.gov/pubmed/26472173
http://www.ncbi.nlm.nih.gov/pubmed/26224886
http://www.ncbi.nlm.nih.gov/pubmed/26224886
PMID:%2025785828
doi:10.3233/JAD-141074
http://www.ncbi.nlm.nih.gov/pubmed/25373088
http://www.ncbi.nlm.nih.gov/pubmed/25373088
http://www.ncbi.nlm.nih.gov/pubmed/24928072
http://www.ncbi.nlm.nih.gov/pubmed/24928072
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♦♦ Nugent, S., Tremblay, S., Chen, K.W., Ayutyanont, N., Roontiva, A., Castellano, C. A,, Fortier, M., Roy, M., 
Courchesne-Loyer, A., Bocti, C., Lepage, M., Turcotte, E., Fülöp, T., Reiman, E.M., Cunnane, S. C. (2014).  
Brain glucose and acetoacetate metabolism: a comparison of young and older adults. Neurobiol Aging, 35, 
1386-1395.  

♦ Nugent, S., Castellano, C., Goffaux, P., Whittingstall, K., Lepage, M., Paquet, N., Bocti, C., Fülöp, T., 
Cunnane, S. C. (2014).  Glucose hypometabolism is highly localized but lower cortical thickness and brain 
atrophy are widespread in cognitively normal older adults. Amer J Physiol, 306, 1315-21. 

Hennebelle, M., Plourde, M., Chouinard-Watkins, R., Castellano, C.-A., Barberger-Gateau, P., & Cunnane, S. 
C. (2014). Aging and apo E change DHA: relevance to age-related cognitive decline. Proc Nutr Soc, 73, 80-
86.  

Plourde, M., Chouinard-Watkins, R., Rioux-Perreault, C., Fortier, M., Dang, M.T., Allard, M.J., Tremblay-
Mercier, J., Zhang, Y., Lawrence, P., Vohl, M.C., Perron, P., Lorrain, D., Brenna, J.T., Cunnane, S. C. 
(2014).  Kinetics of 13C-DHA before and during fish-oil supplementation in healthy older individuals. Amer J 
Clin Nutr 100, 105-112. 

Roy, M., Nugent, S., Tremblay, S., Descoteaux, M., Beaudoin, J.F., Tremblay, L., Lecomte, R., Cunnane, S.C.  
(2013). A dual tracer PET-MRI protocol for the quantitative measure of regional brain energy substrates 
uptake in the rat.  J Visual Exp, Dec 28;(82):50761. doi: 10.3791/50761 

♦ Castellano, C. A., Laurin, D., Langlois, M.-F., Fortier, M., Tessier, D., Gaudreau, P., Ferland, G., Payette, H., 
Lorrain, D., & Cunnane, S.C. (2013). Thyroid function and cognition in the euthyroid elderly: a case-control 
study embedded in Quebec Longitudinal Study - NuAge. Psychoneuroendocrinology, 38, 1772-1776.  

Chouinard-Watkins, R., Rioux-Perreault, C., Fortier, M., Tremblay-Mercier, J., Zhang, Y., Lawrence, P., Vohl, 
M.-C., Perron, P., Lorrain, D., Brenna, J. T., Cunnane, S.C., &. Plourde, M. (2013). Disturbance in uniformly 
13C-labelled DHA metabolism in elderly human subjects carrying the apoE ɛ4 allele. Brit J Nutr, 110(10), 
1751-1759.  

Courchesne-Loyer, A., Fortier, M., Tremblay-Mercier, J., Chouinard-Watkins, R., Roy, M., Nugent, S., 
Castellano, C.A., Cunnane, S.C. (2013). Stimulation of mild, sustained ketonemia by medium chain 
triglycerides in healthy humans: estimated potential contribution to brain energy metabolism. Nutrition, 
29(4), 635-640.  

Cunnane, S.C. (2013). Good fats, bad fats, polyunsaturated fatty acids, and cognition in the elderly. Ann 
Neurol 73, 438.  

Cunnane, S.C., Chouinard-Watkins, R., Castellano, A., Barberger-Gateau, P. (2013). Docosahexaenoic acid 
homeostasis, brain aging and Alzheimer's disease: can we reconcile the evidence? PLEFA, 88, 61-70.  

Fülöp, T., Lacombe, G., Cunnane, S. C., Le Page, A., Dupuis, G., Frost, E. H., Bourgade-Navarro, L, Goldeck, 
D., Larbi, A., Pawelec, G. (2013). Elusive Alzheimer's disease: can immune signatures help our 
understanding of this challenging disease? Part 1: clinical and historical background. Discovery Med 15, 23-
32.  

Fülöp, T., Lacombe, G., Cunnane, S. C., Le Page, A., Dupuis, G., Frost, E. H., Bourgade-Navarro, L, 
Goldeck, D., Larbi, A., & Pawelec, G. (2013). Elusive Alzheimer's disease: can immune signatures help our 
understanding of this challenging disease? Part 2: new immune paradigm. Discovery Med 15, 33-42.  

Gillingham, L. G., Harding, S. V., Rideout, T. C., Yurkova, N., Cunnane, S. C., Eck, P. K., & Jones, P. J. 
(2013). Dietary oils and FADS1-FADS2 genetic variants modulate [13C]α-linolenic acid metabolism and 
plasma fatty acid composition. Amer J Clin Nutr 97, 195-207.  

Roy, M., Hennebelle, M., St-Pierre, V., Courchesne-Loyer, A., Fortier, M., Bouzier-Sore, A.-K., Cunnane, S. C. 
(2013). Long-term calorie restriction has minimal impact on brain metabolite and fatty acid profiles in aged 
rats on a Western-style diet. Neurochemistry International, 61(2013), 450-457.  

Samieri, C., Lorrain, S., Buaud, B., Vaysse, C., Berr, C., Peuchant, E., Cunnane, S. C., & Barberger-Gateau, 
P. (2013). Relationship between diet and plasma long-chain n-3 PUGAs in older people: impact of 
apolipoprotein E genotype. Journal of Lipid Research, 54(9), 2559-2567.  

Umhau, J. C., Zhou, W., Thada, S., Demar, J., Hussein, N., Bhattacharjee, A. K., Ma, K., Majchrzak-Hong, S., 
Herscovitch, P., Salem Jr, N., Urish, A., Hibbeln, J. R., Cunnane, S. C., Rapoport, S. Il, & Hirvonen, J. 
(2013). Brain docosahexaenoic acid incorporation and blood flow are increased in chronic alcoholics: a PET 
study corrected for cerebral atrophy. PLOS One, 8(10), e75333.  

Cunnane, S. C., Schneider, J. A., Tangney, C., Tremblay-Mercier, J., Fortier, M., Bennett, D. A., & Morris, M-
C. (2012). Plasma and brain fatty acid profiles in mild cognitive impairment and Alzheimer's disease. 
Journal of Alzheimer's Disease, 29(3), 691-697.  

http://www.ncbi.nlm.nih.gov/pubmed/24829492
http://www.ncbi.nlm.nih.gov/pubmed/24430432
http://www.ncbi.nlm.nih.gov/pubmed/24430432
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Harbeby, E., Jouin, M., Alessandri, J.-M., Lallemand, M.-S., Linard, A., Lavialle, M., Hertas, A., Cunnane, S. 
C., & Guesnet, P. (2012). n-3 PUFA status affects expression of genes involved in neuroenergetics 
differently in the fronto-parietal cortex compared to the CA1 area of the hippocampus: effect of rest and 
neuronal activation in the rat. Prostaglandins, Leukotrienes and Essential Fatty Acids, 86(6), 211-220.  

Roy, M., Nugent, S., Tremblay-Mercier, J., Tremblay, S., Courchesne-Loyer, A., Beaudoin, J.-F., Tremblay, L., 
Descoteaux, M., Lecomte, R., & Cunnane, S. C. (2012). The ketogenic diet increases brain glucose and 
ketone uptake in aged rats: a dual tracer PET and volumetric MRI study. Brain Research, 1488, 14-25.  

Samieri, C., Maillard, P., Crivello, F., Proust-Lima, C., Peuchant, E., Helmer, C., Amieva, H., Allard, M., 
Dartiques, J. F., Cunnane, S. C., Mazoyer, B. M., & Barberger-Gateau, P. (2012). Plasma long-chain 
omega-3 fatty acids and atrophy of the medial temporal lobe. Neurology, 79(7), 643-650.  

Castellano, C.-A., Chouinard-Watkins, R., Brenna, J. T., Meyer, B. J., & Cunnane, S. C. (2011). Does aging 
change docosahexaenoic acid homeostasis? Implications for cognitive health in the elderly. Oléagineux, 
Corps Gras et Lipides, 18(4), 175-180.  

♦ Cunnane, S. C., Nugent, S., Roy, M., Courchesne-Loyer, A., Croteau, É., Castellano, A., Tremblay, S., 
Pifferi, F, Bocti, C. Paquet, N., Begdouri, H., Bentourkia, M., Turcotte, É., Allard, M., Barberger-Gateau, P., 
Fülöp, T. & Rapoport, S. (2011). Brain fuel metabolism, aging and Alzheimer's disease. Nutrition, 27(1), 3-
20. 2011 prize for best review published in Nutrition.  

Cunnane, S. C., & Guesnet, P. (2011). Linoleic acid recommendations - a house of cards. Prostaglandins, 
Leukotrienes and Essential Fatty Acids, 85(6), 399-402.  

Guesnet, P., Lallemand, S. M., Alessandri, J. M., Jouin, M., & Cunnane, S. C. (2011). Alpha-linolenate 
reduces the dietary physiological requirement for linoleate in the growing rat. Prostaglandins, Leukotrienes 
and Essential Fatty Acids, 85(6), 353-360.  

Nugent, S., Croteau, E., Pifferi, F., Fortier, M., Tremblay, S., Turcotte, É., & Cunnane, S. C. (2011). Brain and 
systemic glucose metabolism in the healthy elderly following fish oil supplementation. Prostaglandins 
Leukotrienes and Essential Fatty Acids, 85(5), 287-291.  

Pifferi, F., Tremblay, S., Croteau, É., Fortier, M., Tremblay-Mercier, J., Lecomte, R., & Cunnane, S. C. (2011). 
Mild experimental ketosis increases brain uptake of (11)C-acetoacetate and (18)F-fluorodeoxyglucose: a 
dual-tracer PET imaging study in rats. Nutritional Neuroscience, 14(2), 51-58.  

Plourde, M., Chouinard-Watkins, R., Vandal, M., Zhang, Y., Lawrence, P., Brenna, J. T., & Cunnane, S. C. 
(2011). Plasma incorporation, apparent retroconversion and beta-oxidation of 13C-docosahexaenoic acid in 
the elderly. Nutrition and Metabolism, 8, 1-9.  

Croteau, E., Lavallée, E., Ménard, S. L., Hubert, L., Pifferi, F., Rousseau, J., Cunnane, S. C., &. Carpentier, A. 
D. (2010). Image-derived input function in dynamic human PET/CT: methodology and validation with 11C-
acetate and 18F-fluorothioheptadecanoic acid in muscle and 18F-fluorodeoxyglucose in brain. European 
Journal of Nuclear Medicine and Molecular Imaging, 37(8), 1539-1550.  

D'Asti, E., Long, H., Tremblay-Mercier, J., Cunnane, S. C., di Marzo, V., & Walker, C-D. (2010). Maternal 
dietary fat determines metabolic profile and the magnitude of endocannabinoid inhibition of the stress 
response in neonatal rat offspring. Endocrinology, 151(4), 1685-1694.  

Fortier, M., Plourde, M., Vandal, M., Pifferi, F., Tremblay-Mercier, J., Freemantle, E., & Cunnane, S. C. (2010). 
Higher plasma omega-3 fatty acid status in the moderately healthy elderly in Southern Québec: higher fish 
intake or aging-related change in omega-3 fatty acid metabolism? Prostaglandins, Leukotrienes and 
Essential Fatty Acids, 82(4-6), 277-280.  

Lucas, M., Asselin, G., Plourde, M., Cunnane, S. C., Dewailly, É., & Dodin, S. (2010). n-3 fatty acid intake from 
marine food products among Quebecers: comparison to worldwide recommendations. Public Health 
Nutrition, 13(1), 63-70.  

Normand-Lauzière, F., Frisch, F., Labbé, S. M., Bherer, P., Gagnon, R., Cunnane, S. C., & Carpentier, A. C. 
(2010). Increased postprandial non-esterified fatty acid appearance and oxidation in Type 2 diabetes is not 
fully established in offspring of diabetic subjects. PLoS One, 5(6), e10956.  

Pifferi, F., Jouin, M., Alessandri, J.-M., Roux, F., Perrière, N., Langelier, B., Lavialle, M., Cunnane, S. C., & 
Guesnet, P. (2010). Omega-3 long-chain fatty acids and regulation of glucose transport in two models of rat 
brain endothelial cells. Neurochemistry International, 56(5), 703-710.  

Tremblay-Mercier, J., Tessier, D., Plourde, M., Fortier, M., Lorrain, D., & Cunnane, S. C. (2010). Bezafibrate 
mildly stimulates ketogenesis and fatty acid metabolism in hypertriglyceridemic subjects. Journal of 
Pharmacology and Experimental Therapeutics, 334(1), 341-346. 

♦ Cunnane, S. C., Plourde, M., Pifferi, F., Bégin, M., Féart, C., & Barberger-Gateau, P. (2009). Fish, 
docosahexaenoic acid and Alzheimer's disease. Progress in Lipid Research, 48(5), 239-256.  
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Freemantle, E., Vandal, M., Tremblay-Mercier, J., Plourde, M., Poirier, J., & Cunnane, S. C. (2009). Metabolic 
response to a ketogenic breakfast in the healthy elderly. The Journal of Nutrition, Health & Aging, 13(4), 
293-298.  

Bentourkia, M., Tremblay, S., Pifferi, F., Rousseau, J., Lecomte, R., Cunnane, S.C. PET kinetic analysis of 
11C-acetoacetate uptake by rat heart and brain. Amer J Physiol, 296, E796-801, 2009. 

Plourde, M., Tremblay-Mercier, J., Fortier, M., Pifferi, F., & Cunnane, S. C. Eicosapentaenoic acid decreases 
post-prandial beta-hydroxybutyrate and free fatty acid responses in healthy young and elderly. Nutrition, 
25(3), 289-294, 2009. 

Pifferi, F., Tremblay, S., Plourde, M., Tremblay-Mercier, J., Bentourkia, M., Cunnane,  S. C. Ketones and brain 
function: possible link to polyunsaturated fatty acids and availability of a new brain PET tracer - 11C-
acetoacetate. Epilepsia 49 Suppl 8, 76-79, 2008. 

♦ Plourde, M., Cunnane, S.C. Extremely limited conversion of long chain omega-3 polyunsaturates in adults: 
implications for their dietary essentiality and use as supplements. Appl Physiol Nutr Metab 32, 619-634. 

Tremblay, S.Y., Ouellet, R., Rodrigue, S., Langlois, R., Bénard, F., Cunnane, S. C. Automated synthesis of 
11C-acetoacetate, a key alternate brain fuel to glucose. Appl Radiat Biol 65, 934-940, 2007. 

Freemantle, E., Vandal, M., Tremblay-Mercier, J., Tremblay, S., Blachère, J.C., Bégin, M.E., Brenna, J.T., 
Windust, A., Cunnane, S.C. Omega-3 fatty acids, energy substrates and brain function during aging. 
Prostagl Leukotri Essent Fatty Acids 75 (3), 213-220, 2006. 

 
Principal research support 
 
1. University Research Chair: ‘New neuroimaging methods to better understand brain aging’ (2011-2018). 

Goal:  To integrate multi-MRI and PET imaging to advance the understanding of brain fuel metabolism 
                 during aging. 
2. Canadian Institute of Health Research: ‘Brain fuel metabolism and risk of cognitive decline in the elderly’ 

(2010-2015).  
      Goal:  To measure brain fuel uptake quantitatively using PET and MRI in healthy older versus young 
                  adults. 
3. Natural Sciences and Engineering Research Council: ‘Fatty acid and ketone metabolism during healthy 

aging’ (2014-2019).  
      Goal:  To assess how plasma ketone response changes after nutritional and pharmaceutical interventions 
                 designed to induce mild nutritional ketonemia. 
4. Alzheimer Association USA: Proof of concept of a ketogenic supplement in mild cognitive impairment. 

(2015-2017).  
Goal:  To assess the impact of a ketogenic supplement on brain imaging outcomes in mild cognitive  

      impairment. 
5. Pfizer-FRQS (Quebec): Triheptanoin and intra-nasal insulin to correct the energy deficit in the aging brain 

(2015-2017).  
      Goal:  To assess whether triheptanoin +/- intra-nasal insulin can correct impaired glucose uptake in the  
   frontal cortex of older people.  


