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EWGSOP2 criteria

SDOC criteria

AWGS criteria

Low muscle strength

By handgrip

< 27 kg for men

< 16 kg for women

By chair stand test:

> 15s for five rises

Low Muscle strength

Muscle weakness: by handgrip

Low muscle mass

ASM ASM/height?

FOR

<20kg ©or <7.0Kg/m> Q| severiTy
for men

<35.5 kg in men

< 20 kg in women

Low muscle mass
ASM/height? by DXA and BIA

< 7.0 Kg/m? for men

< 5.4 Kg/m? (by DXA)
< 5.7 Kg/m? (by BIA)
for women

<15kg or <5.5Kg/m?

for women

Low usual gait speed

Slowness:

<0.8m/s

Reduced Muscle
strength

By handgrip

< 28 kg for men

<18 kg for women

=

Physical performance

One of the following criteria:

Gait speed: < 0.8 m/s

SPPB: < 8point score
TUG: 2 20s
400m walk test: > 6min /NC

Physical performance

One of the following criteria:

6-meter walk < 1.0 m/s

5-time chair stand test = 12s

SPPB <9

. .

FOR SEVERITY> The presence of all three criteria: severe sarcopenia

Meza-Valderrama D et al., Nutrients, 2021
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Eta e architettura muscolare
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Etd e metabolismo muscolare (1)

Aumento del metabolismo ossidativo Ridotta capillarizzazione
MyHC-1/MyHC-IIb/DAPI A Young Old

Young — Healthy
Muscle

Old - Atrophy
Muscle

“sarcopenia”

MyHC-1I yHC-Ila «— MyHC-II x/d «MyHC-IIb
—_— —_—
MYH7 MYH?2 MYHI1 MYH4
Oxidative Glycolytic

Yang Q et al., Aging and Disease, 2022 Nederveen JP et al., Exerc Sci Sport Sci, 2021
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Insulino-resistenza e steatosi

A SKELETAL MUSCLE Muscle fascicles

Muscle fibers (myocytes)

Myofibrils

Epimysium (fascia) Perimysium Endomysium

B Perimuscular (subfascial or intermuscular) fat

Intramyocellular fat (lipid droplets)

ADIPOSE TISSUE Intramuscular fat

Tucker MZ et al., Am J Endocrinol Metab, 2003
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Fta e metabolismo muscolare (2)

Perdita della proteostasi

Protein Folding

& Sorting
/ Chaperones T
Protein ) . Protein
Synthesis functional ¢, \ctionai Degradation

Ubiquitin-dependent

nascem

polypeplide

Ribosome

\ [/ Autophagy

Stress Responses
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Ottens F et al., Cell Death Differ, 2021
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| marcatori
circolanti di stress
ossidativo sono
aumentati nei
pazienti
sarcopenici

Bellanti F et al., Maturitas, 2018
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Redox changes lead to the loss of proteostasis and function in the

Skeletal
muscle

skeletal muscle during aging

SUnfo,ded Proteostasis
protein 3
Native S
protein ‘ E3.ub|qu1t|n
ligases
function
Proteasomal v Autophagy
aCtIVIty “u" V
v Protein
polyubiquitination
Free a.a
ROS/ Loss of proteostasis g
damage
Aggregatlon *
E3 ubiquitin
ligases
Proteasomal functlon
actlwty
Autophagy
Protein '
polyublquntmatlon

Redox cellular disruption

Young - Healthy muscle

Old - Dysfunctional and
sarcopenic muscle

Fernando R et al.
Free Rad Biol Med, 2019
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Aging skeletal muscle shows IGF-1 resistance

WMMMMM

Reactive e
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Reactive
species

Protein catabolism

Protein synthesis

Bellanti F et al., Oxidative Stress and Sarcopenia, 2020
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Fission Fusion _ _
Bellanti F et al., Biology, 2021
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Sarcopenia e proteostasi mitocondriale

Half-life change with age

" EDL soL
’emivita delle p roteine No. proteins,\:verag:/ change in half-life
mitocondriali Si modifica Z; Jomsemssm 55'+20d ......................... Z_ W e 49.+18d .....................
S s 32_28d .................................................... 2 g
nell’invecchiamento e
dipende dal tipo di §
o s No. Mitochondrial proteins with significantly shorter half-life No. Mitochondrial proteins with significantly longer half-life
muscolo scheletrico )

Kruse SE et al., Aging Cell, 2016
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Proteine mitocondriali

NADH dehydrogenase *

pyruvate dehydrogenase (lipoamide) alpha 1 &
ubiquitous mitochondrial creatine kinase *

Sarcopenia e biogenesi mitocondriale

citrate synthase =*
isocitrate dehydrogenase 2 (NADP+) =«
chain A, ubiquitous mito creatine kinase l ' Y HFE LFE
Adenine nucleotide translocator & )
aspartate aminotransferase 2 =~ 4 PGC-la *
aconitase 2 *
Jbiquinol-cytochrome ¢ reductase core protein |
muscle creatine kinase, M chain Joseph AM et al., Aging Cell, 2012
isocitrate dehydrogenase (NADP) . . . . . .
malate dehydrogenase, mitochondrial 2 Delezioni/mutazioni del DNA mitocondriale
50-25 0 25 50 B 5000 : - ;
% diff, Old versus Young
Contenuto in mtDNA 4000
- p < 0.001 3 3000
1.5 =
E
) 1.04 < 2000
<
0.5 4 1000
0.0 . e g g 0
20 60 80 100 ‘ ‘
Replicate 1 2 1 2 1 2 1 2
Age (y) Sample 57 yo 69 yo 70 yo no template control

Short KR et al., Proc Natl Acad Sci, 2005 Herbst A et al., Aging Clin Exp Res, 2020
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Leduc-Gaudet JP et al., Oncotarget, 2015 Picca A et al., Exp Gerontol, 2017
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PARP inhibition
— o —|

C. elegans Mouse Human cells

'inibizione farmacologica della

poli(ADP-ribosio) polimerasi

migliora la funzione

Nucleus

mitocondriale ed il fitness del

muscolo scheletrico

Pirinen E et al., Cell Metab, 2014
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van de Weijer T et al., Diabetes, 2015
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Dequalinium chlornde Tetraphenyl Phosphonium chlonde $8-31 $8-20
Liposomes
Delocalized lipophilic cations Szeto-Schiller peptides
% —4p —%
a8
0 0 0 O
Mitochondria signal peptides N0 -E-D-E)-R-E-D-B-B)— C-cargo
Cell-penetrating peptides Mitochondria-penetrating
peptides

Bellanti F et al., Pharmaceutics, 2022
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1 Mlto-TEMPO previene |'atrofia muscolare in un modello di uremia,
migliorando la funzione mitocondriale

Massa e forza muscolare Bilancio redox
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Campbell MD et al., Free Rad Biol Med, 2019
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Il trapianto mitocondriale ripristina il
danno al muscolo scheletrico

Systemic

Muscle PBS Treatment .
Injury (Sham) Days of Repa ir

N
\Xé& -& 7C, 7R  n——) &14C 14R  oo—) 21C, 21R
Host C57BL/6 :

StUdy W& ; :
p r0t0C0| PBS (contro.l) \

& BaCl, (Injury) ﬂ =) @ 7CM, 7RM ) & 14CM, 14RM ) &21CM 21RM

E : E
s - . Muscle mass Muscle mass Muscle mass
~ Inflammation Muscle force Muscle force Muscle force
B f mRNA (qPCR) Muscle fiber CSA Muscle fiber CSA Muscle fiber CSA
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Il trapianto mitocondriale ripristina il
danno al muscolo scheletrico
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Le alterazioni del bilancio
redox e dell’'omeostasi
mitocondriale sono alla base
dello sviluppo di sarcopenia

Entrambi questi fattori
possono essere
selettivamente modulati da
farmaci d’avanguardia

Studi preliminari che
considerano i mitocondri
muscolari come bersaglio
terapeutico spianeranno la
strada a futuri trial clinici
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