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Aging phenotypes are
driven by specific,
modifiable molecular
mechanismes...

The “Hallmarks of Aging”

Lopez-Otin, PMID 36599349
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Ketone bodies are an example of metabolic signals
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Ketone metabolism
maintained in dementia

a min! L Ae min!
0.06 l 0.04
CTL
MCI
AD |
0.0 0.0
umol umol
(100g)" (100g)*
min™ CMR,,. min

Il.O

38. 0
Before ﬁt y
treatment g,
After C8C10 19.0
treatment
After C8
treatment .

Croteau et al., Exp Gerontol 2018

Metabolism shifts to
ketones in heart failure

Therapeutic Potential of Ketone Bodies
for Patients With Cardiovascular Disease
JACC State-of-the-Art Review

Salva R. Yurista, MD, PuD,” Cher-Rin Chong, PuD,™ Juan J. Badimon, PuD," Daniel P. Kelly, MD,"
Rudolf A. de Boer, MD, PuD,” B. Daan Westenbrink, MD, PuD*

The failing heart utilizes 3-hydroxybutyrate as a

metabolic stress defense

Julie L. Horton," Michael T. Davidson,? Clara Kurishima,? Rick B. Vega,' Jeffery C.
Powers,® Timothy R. Matsuura,* Christopher Petucci,"* E. Douglas Lewandowski,"* Peter
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The Failing Heart Relies on Ketone Bodies as a
Fuel
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Ketogenic Diet Reduces Midlife Mortality and
Improves Memory in Aging Mice
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B-hydroxybutyrate is a metabolic regulator of
proteostasis in the aged and Alzheimer disease brain
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TAKEOFF: Targeting Aging with a Ketone Ester for Function in Frailty
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Identifying potential repurposed gerotherapeutics
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Potential repurposed gerotherapeutics

Gerotherapeutic Hallmarks of Preclinical Preclinical Human Human Yelo] (-]

aging healhspan lifespan healthspan mortality  (out of 12)

SGLT-2 inhibitors 2 2 2 3 3 12
Metformin 2 2 1 3 3 11
Bisphosphonates 2 2 1 3 3 11
GLP-1 RAs 2 2 0 3 3 10
Acarbose 2 2 2 3 0 9
Rapamycin 2 2 2 3 0 9
Methylene blue 2 2 2 3 0 9
ACE inhibitors/ARBs 2 Drugs ta rgetlng 3 0 8
Dasatinib (+ 2 . 3 0 8
quercetin) cellular metabolism

Aspirin 2 are top hits 1 0 7
Beta blockers 1 2 | 0 3 7
N-acetyl cysteine 2 2 1 0 5

Adapted from: Leone & Barzilai. Medical Research Archives 2024 Adapted from Sandra Aleksic, AECOM ‘o’ e




Integrated geroscience mechanisms of cellular metabolism
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Summary and Gaps

Cellular metabolites have diverse signaling activities in addition to
energetic functions, all relevant to multiple age-related diseases

Both new metabolic therapies and repurposed metabolism-
targeting drugs show promise as gerotherapeutics

Human data on metabolite signaling functions are lacking
Preclinical data strongly point to sex differences
Early or late? Prevention vs treatment? SDoH as key risk factors?
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Repurposed drugs require dedicated geroscience clinical trials 0 Buck
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