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NO END TO BAD NEWS...
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Puzzles, promises and a cure for ageing

Jan Vijg't & Judith Campisi®?

Table 1| Conserved ageing phenotypes

Phenotype H. sapiens
Decreased cardiac function Yes
Apoptosis, senescence (somatic cells) Yes
Cancer, hyperplasia Yes
Genome instability Yes
Macromolecular aggregates Yes
Reduced memory and learning Yes
Decline in GH, DHEA, testosterone, IGF Yes
Increase in gonadotropins, insulin Yes
Decreased thyroid function Yes
Decrease in innate immunity Yes
Increase in inflammation Yes
Skin/cuticle morphology changes Yes
Decreased mitochondrial function Yes
Sarcopenia Yes
Osteoporosis Yes
Abnormal sleep/rest patterns Yes
Decrease in vision Yes
Demyelination Yes
Decreased fitness Yes
Arteriosclerosis Yes
Changes in fat* Yes

* Although changes in fat content and distribution have been reported for long-lived invertebrate
organisms. GH, growth hormone; DHEA, dehydroandrosterone; NA, not applicable.
NATURE|Vol 454|28 August 2008



Puzzles, promises and a cure for ageing

Jan Vijg't & Judith Campisi®?

Table 1| Conserved ageing phenotypes

Phenatype H. sapiens M. musculus D. melanogaster C. elegans
Decreased cardiac function Yes Yes Yes NA
Apoptosis, senescence (somatic cells) Yes Yes Yes 7
|Cancer, hyperplasia Yes Yes No No |
Genome instability Yes Yes Yes Yes
Macromolecular aggregates Yes Yes Yes Yes
Reduced memory and learning Yes Yes Yes NA
Decline in GH, DHEA, testosterone, IGF Yes Yes 7 ?
Increase in gonadotropins, insulin Yes Yes ? ?
Decreased thyroid function Yes Yes NA NA
Decrease in innate immunity Yes Yes Yes Yes
Increase in inflammation Yes Yes No No
Skin/cuticle morphology changes Yes Yes 7 Yes
Decreased mitochondrial function Yes Yes Yes Yes
Sarcopenia Yes Yes Yes Yes
Osteoporosis Yes Yes NA NA
Abnormal sleep/rest patterns Yes Yes Yes ?
Decrease in vision Yes Yes 7 NA
Demyelination Yes Yes ? No
Decreased fitness Yes Yes Yes Yes
|Arteriosclerosis Yes No MNA NA |
Changes in fat* Yes Yes 7 ?

* Although changes in fat content and distribution have been reported for long-lived invertebrate mutants, at present there are no data on fat-related changes during normal ageing in these

organisms. GH, growth hormone; DHEA, dehydroandrosterone; NA, not applicable.

NATURE|Vol 454|28 August 2008



Functional Limitation Disability

1. Locomotor: Gait Speed, SPPB, 1. Self-care: Longevity

fmsc e stronéth: TUG, walk across room :\[;JLL

Handgrip Justice J et al. J Gerontol A Biol Sci Med Sc¢i 2016;71:1243-53

2. Endurance: 2-6 min walk,

2. Muscle Power 400 m walk 2. Social role

3. Balance: standing balance, step test

4. Dexterity: pegboard

Longevity

1. Locomotor: Gait Speed, 1. Self-care: Longevity
cage activ grooming

o eating
2. Dexterity: Lifesaver test, movement
ummer:ty panel = 2. Social roles
3. Multi-domain: jumping, climbing,
hanging

Translational Article

Special Issue on Muscle Function and Sarcopenia

Perspective

Usefulness of Preclinical Models for Assessing the
Efficacy of Late-Life Interventions for Sarcopenia

Christy S. Carter,! Emanuele Marzetti,' Christiaan Leeuwenburgh,! Todd Manini,! Thomas C. Foster,3
Leanne Groban,* Philip J. Scarpace,’ and Drake Morgan®




The Hallmarks of Aging

Carlos Lopez-Otin,' Maria A. Blasco,? Linda Partridge,®* Manuel Serrano,>* and Guido Kroemer®7.83.10 CE“
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The Evolution of Lifespan and
Age-Dependent Cancer Risk

Andrii |. Rozhok'* and James DeGregori'34*
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www.pnas.org/cgi/doi/10.1073/pnas.1618854114

Intercellular competition and the inevitability of
multicellular aging

\\7 #e | \v oS e \\, g Paul Nelson®" and Joanna Masel®
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Science News from research organizations

It's mathematically impossible to beat aging, scientists
say

Date: October 30, 2017

Source: University of Arizona

Summary:  Current understanding of the evolution of aging leaves open the possibility that aging
could be stopped if only science could figure out a way to make selection between or-
ganisms perfect. However, the solution isn't that simple, researchers have found.






Senescence in Health and Disease

Shenghui He'2 and Norman E. Sharpless' 2"

Senescent cells
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The Clinical Potential of Senolytic Drugs
James L. Kirkland, MD, PhD,* Tamara Tchkonia, PhD,* Yi Zhu, PhD,* Laura |. Niedernhofer,

MD, PhD,” and Paul D. Robbins, PhD"

Table 1. Senescent Cell Anti-Apoptotic Pathways (SCAPs)

Original Effective Effective
SCAP Description Agents Targeting SCAP in vitro in vivo

1. BCL-2, BCL-X, family — Navitoclax (ABT-263)2%:27-38 v v
Fisetin3940 v
A1331852%0 v
A1155463* s

2. PI3K8, AKT, ROS-protective, metabolic*” 2 Quercetin?? . .
Fisetin?041 v
Piperlonguming243 .

3. MDM2, p53, p21, serpine (PAI-1&2)" 2 Quercetin?? . 'a
Fisetin044 v
FOX04-related peptide v "
Dasatinib (FOXO0-p53 interaction)

4. Ephrins, dependence receptors, tyrosine kinases 2 Dasatinib (ephrin receptors)® . s
Piperlongumine (androgen receptors)* e

5. HIF-1a i Quercetin*® i v
Fisetin®® s

6. HSP-908 2 17-AAG (tanespimycin) .
Geldanamycin v
17-DMAG (alvespimycin) v .

fCloscly—intcrconnccrcd SCAPs.
$Closely-interconnected SCAPs.

J Am Geriatr Soc 2017.
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F i g ht Ag i N g ! sens research foundation

Fund More Research to
End Frailty and Disease

fightaging.org/fund-research sens.org/donate

Which side effects?

Since senescence occurs differently across tissues and cell
types, how many drugs should one be taking?

To prove that senolytics prevent people from aging, enough
time needs to pass to show that they have not.






The Hallmarks of Aging

Carlos Lopez-Otin,' Maria A. Blasco,? Linda Partridge,®* Manuel Serrano,>* and Guido Kroemer®7.83.10

Altered intercellular
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Infusions of young blood tested in patients with
dementia

The first controlled human trial of whether blood from young donors rejuvenates old tissue has
reported.

Alison Abbott

Young blood versus old blood

Factors in "young blood" activate stem cells and rejuvenate organs and cells in old mice. Factors in “old
blood" appear to inhibit regenerative capacity in young mice.
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SKELETAL MUSCLE HEART SKELETAL MUSCLE
Inhibits repair and Reduces wal incre: air and
promotes fibrosis oL thickening

by Andy Cheung iEX&

LIVER af PANCREAS SP|NAL CORD
Suppresses cell F A Reverses B-cell Enhances remyefinatior
proliferation A decline following injury
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Laron syndrome: insensitivity to GH, very short stature, frequent obesity
and dyslipidemia, reduced incidence of cancer and type Il diabetes.



Caloric restriction improves health and survival
of rhesus monkeys

Julie A. Mattison"*, Ricki J. Colman?*, T. Mark Beasley>**, David B. Allison?, Joseph W. Kemnitz25,
George S. Roth® Donald K. Ingram’, Richard Weindruch®?®, Rafael de Cabo'** & Rozalyn M. Anderson®%+*

MATURE COMMUNICATIONS | 814063 | DOI: 107038/ ncomms14063 |



“Control” laboratory rodents are metabolically morbid:
Why it matters

Bronwen Martin®, Sunggoan Ji°, Stuart Maudsley®, and Mark P. Mattson®’

PNAS | April 6,2010 | vol. 107 | no.14 | 6127-6133



Caloric Restriction in Humans:
Impact on Physiological, Psychological,
and Behavioral Outcomes

Leanne M. Redman and Eric Ravussin
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ANTIOXIDANTS & REDOX SIGNALING
Volume 14, Number 2, 2011



Caloric Restriction in Humans:
Impact on Physiological, Psychological,
and Behavioral Outcomes

Leanne M. Redman and Eric Ravussin

Roy Lee Walford

ANTIOXIDANTS & REDOX SIGNALING
Volume 14, Number 2, 2011
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Targeting/Taming Aging With Metformin: the TAME study

FORGET THE BLOOD OF TEENS. THIS PILL
PROMISES TO EXTEND LIFE FOR A NICKEL A POP



REJUVENATION RESEARCH
Volume 18, Number 1, 2015
@© Mary Ann Liebert, Inc.

DOI: 10.1089/rej.2014.1623

Exercise Attenuates the Major Hallmarks of Aging

Nuria Garatachea, ™" Helios Pareja-Galeano>*" Fabian Sanchis-Gomar? Alejandro Santos-Lozano?
Carmen Fiuza-Luces,>* Maria Moran>® Enzo Emanuele® Michael J. Joyner,”" and Alejandro Lucia®**

Multisystem level Cellular hallmarks of aging
Agingeffects Physical exercise effects Physical exercise effects Agingeffects
1 DNAand mtONA damage:
Brain function T Systemic antioxidant defense and DNA repair
1 Neurogenesis T nstability
- T Neurodegeneration 4
. T Cognitive alterations {
Cardiovascular function
1 dmax 1
T Blood pressure { .
1 Regional blood flow T PBMCs and tissue-dependent regulation:
| Blood volume 1 it W(@gmm Pol-la,
| Body fluld regulation T Epie
L Endothelial function 1 ! fm‘v;dm%dmauum tdration
1 Autonomic function T 1 isto ""BWS HDACS jmic, 15D}
| Vagaltone and HRV T
1 Cardiac pre conditioning T c —_— _—
Lung function iver, pancreatic B colls and adipose tissue through
1 ventilation T several mechanisms {IGF-1, AKT/mTOR,
1 Gas exchange T - Akt/Fox03a, bediinl } and modulates ubiquitin-
Muscle function oot i
i Muscle strength/power T Ac'wms nutrient-sensing pathway in muscle: i
Muscle endurance T mIOR {
L Muscle quality 1 T AMPK ;;‘:“’““"
0 1 Balance and mobility '’ T SIRT Tare
1l Motor performance & control T chta
1 Flexibility and joint ROM 1
. ) Mitochondrial fuction and biogenesis improvement
1 0;anteriovenous difference 1 porpeirsiaae A
Body composition 1 P6C1 T Respiratory chain assembly
1 Weight 1 = T SIRT T mtDNA shifting
| Fat-free mass t Regulates cellular ot
| Muscle mass 1 * NK-<cell activity
1 Regional adiposity 1 1 Antigen-presentation | Senescence markers
| Bonedensity 1 4 Inflammation ;T‘h‘“ activity
+ Senescent cells  MDNA shifting
Metabolism 4 preheas 1 Apoptosis
; 4 Resting metabolic rate i)
v 4 Muscle protein synthesis T j .shmmmwnmum
L Fatoxidation T types of stem cells
Anti-"mflamm effects:
1 Physical fitness T Physical fitness T4 ‘::m
-6 Twap

T 10 T AUFL
a3 {see Table 1)




Exercise Mimetics: Impact on Health and Performance

Weiwei Fan' and Ronald M. Evans'*

Exercise

Exercise
\ FA oxidation

Mitochondrial
biogenesis

Angiogenesis

Endurance
Anti-obesity

Cell Metabolism 25, February 7, 2016

MAGIC
PILL

A daily dose of get-up-and-go.

Caloric restriction and exercise “mimetics”: Ready for prime time?
Christoph Handschin*

Nicotinamide
ribonucleoside
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Metformin ~ SRT1720
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Pharmacological Research 103 (2016) 158-166



Aging Cell (2015) 14, pp4597-510 Doiz 10.1111/acel. 12338

REVIEW
Interventions to Slow Aging in Humans: Are We Ready?

Biomarkers of critical pro-aging mechanisms

1 Standard frailty measurements (e.q., walking speed at older ages,
hand grip, VO,

2 Insulin, insulin resistance, fasting blood glucose + GTT, HbAIlc,
adiponectin, DEXA (abdominal adiposity)

3 LDL, HDL, blood pressure, pulse wave velocity, intima media
thickness, left ventricular diastolic function/pressure

4 Inflammatory markers (e.g., CRP, IL-6, TNF-u)

5 Cognitive performance (cognitive tests, fMRIs)

6 Lymphocyte number, lymphoid/myeloid ratio

7 1GF-1, T3

8 Epigenetic profile (e.g., DNA methylation)

9 Renal clearance (age 60-90)
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THANK YOU FOR YOUR ATTENTION!

LIVING NINE HUNDRED YEARS IS OKAY,
\EXCEPT YOU FEEL SO DARN ANACHRONISTIC! L

emanuele.marzetti@policlinicogemelli.it




