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Measure

Age-related changes in bone, muscle and fat tissues

Sarcopenia is a term
that denotes the
decline in muscle

mass and strength
that occurs with

MSC MSC Age MSC healthy aging
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llich et al, C urrent Gerontology and Geriatrics Research 2016



definitions based on muscle mass

appendicular FFM (Kg)/h (mt) 2
Baumgartner et al, 1998

total FFM (Kg)/body weight (kg)
Janssen et al, 2002
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. Severe Sarcopenia

Distribution in
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Age-related Isoform Shift Due to Differential Atrophy
Young Adult Skeletal Muscle

Males n = 303 Females n = 67

Older Adult Skeletal Muscle

Males n = 293 Females n = 89

MyHC | MyHC II
1 Increased

Relative Protein Expression | Decreased
Fiber Cross-sectional Area

Fiber Type Distribution

Conclusion: Relative MyHC | (slow-contracting) expression increases with age
due to the atrophy of MyHC Il (fast-contracting) fibers.

< No change | Decreased

< Nochange <« No change

AMERICAN JOURNAL OF PHYSIOLOGY

CELL PHYSIOLOGY. © 2024

Studies included in
the gquantitative
synthesis (N = 27)

age-related shift to
the slower MyHC |
Isoform would reduce
single-fiber force
production,
contractile velocity,
and power output
(product of force
and velocity),



Increase In collagen content
In skeletal muscle tissue with aging

A H&E Masson’s Trichrome Picrosirius Red
= 40+ * %
<
Young = 3
Q
B
=3
R o 204
s fi o
= o
) 5
& @
Aged A28 @ 10
o " Young Aged

Chen J et al, Int J Mol Sciences 2021



Inter and intramuscular Fat

ANTERIOR

Barbat - Artigas, Rolland Y, Zamboni M, Aubertin Leheudre, 2012

Zoico et al, 2013
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Decreased capillary function °
l l
L
o
&5 15 .
Impaired vasodilatory response }/+\
to adenosine and acetylcoline
1.0 ! L L I 1
Thichening of capillary ’ Y Age(months)
basement membrane , , ,
LCFR local capillary to fiber ratio
Decreased capillary tortuosity
Table |. Aging-related changes in muscle capillarization
Reference
Epedes Muscle Age C:F 1] FCSA No.
Human & & 7 Gestrocnamius 24 versus 64w 1 ! FCSA eype Il | 164
Human & Gestrocnamius 2E versue GE yr = = = 15E
Human & WL 21-30 versus | | a3
1-E2yr
Human & WL 28 versue G2y 1 = 1 221
Human & WL 24 versue 64w l l 322
Human & VL 21 versue GE yr 1 = = 700
Human & WL 24 versue 70 yr 1 ! l 356
Human & WL 21 versue 73y | = I Eda
Human & WL [lomgitudinal] B5 versue 77 yr l MO 306
Human ¥ WL 22 versue 70 yr | = FCSAEype ll | 184
Human & WL 2E versue 72 l FCSA pype Il | 4z
C:F, capillery to fiber ratio; CO, capillary dansity; EDL. extensor digitorum kongus; FCSA, fiber cross-sectional ares; WO, not determinad; Sal, F'n"l}"Euiﬂnl Hay 99 A27-511. 2019

soleus; VL, vastus letarslis.



Key milestones in the development of a Sarcopenia definition

= The Global Leadership Initiative

in Sarcopenia (GLIS) published
gﬂ"i:p“;:;::m' Hpenn"c;?n I findings from a Delphi Consensus
The International Working Older People-2 (EWGSOP2 o e anceptual definition
) Group on Sarcopenia published a revised
» Term ‘sarcopenia’ (IWGS) (in the USA) consensus definition that » The Australian and New Zealand
first coined in the published a consensus employed population-based Society for Sarcopenia and Frailty
late 1980s definition that endorsed cohort data to identify Research (ANZSSFR) Sarcopenia
= First definition specific cut-off points for low cut-off points for low lean Eiagnmis and l:ll?;lagumunt TT:I?'
of sarcopenia appendicular lean mass mass, muscle strength and onog prasentad 1 recomimancistions
publizhed in 1983 index and slow habitual gait physical performance and adcrp_tacl “?B.E.""’GSD"Q
speed sarcopenia definition

Pre-2010

Working definition:Sarcopenia Despite not yet a universally
. . ni niti = AWGS published a revised consensus
IS a syndrome:haracterlzed)y accept-ed C“nlcal (Ei.eﬂnl.tlon definition with revizions to their
a progressive and generalized International Classification of diagnostic algorithm, protocols and
Diseases, 10th Revision (ICD10), FOm criteeis
loss of skeletal muscle mass : (I ) « The Sarcosanis Befinkions aad
andstrengthwith a risk of code forsarcopeniavas assigned Outcomes Consortium (SDOC)
i publizhed a definition including cut-off
adverse outcomes such as in 2016 Points for low grip strength and
physical disability .. Elgwn?ss qstablisdh;d using .
g 0 SSiTcation an eqresswon lrea
J Cachexigarcopeniand (CART) analyses
EWGSOP Age and Ageing, 201 Muscle 2016

nature reviews disease primers Avan A. Sayer et al 2024; 10:68



Sarcopenia: revised European consensus
on definition and diagnosis

LOW MUSCLE
QUANTITY/
QUALITY

LOW MUSCLE

LOW PHYSICAL
STRENGTH

PERFORMANCE

PROBABLE DEFINITE SEVERE
SARCOPENIA SARCOPENIA SARCOPENIA
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Low muscle mass 10/11

Low muscle strength: 6/11

Low gait speed 5/11

Marme of Low muscle strength Low muscle mass Low muscle performance
sarcopenia {grip strength) (appendicular skelatal muscle (gait spead)
definition mass/height” ratio)
Women Man Waoman Maen Waomen and man
Baurmgartnier
5,45 kg'm® <7.26 kg'm®
Dedmonico
<5 87 kg'm® 27,25 kg'm®
FHIH1
<0512 kgkg/m™ «f], THD kgfkgim®
AWGEED
<18kg @ <28kg <5.4 kgim™ ™ <70 kgim™™
EWGE0P2
<16 kg Qﬁ <27 kg =5.5 kgim® =7.0 kg'm”
OR chair rise test =15sec
FHIHZ
=16 kg @ <26 kg =1.512 kekgim® ! o), 7RO kgkgim® @
IWGES [
<5 BT kgim® 27,23 kg’ "‘1 £1.0 miges
Moy L
4518 kgymi® 26,81 kgim® ﬁ <1.0m/ses
AWGEET -
<18kg ( @ )“ <2fikg <5.4 kyim® =7.0 kgim® ( g.l )': =0, 8misec
EWGE0R1 ]
<20 kg @ <30 kg <55 kgfrn“( )"' =726 kg/m® ( tm )“' =0, Bmisec
OR 5FPFBE <8 points
SDiOC ]

<30 kg @ <35.5 kg

Ry

<0.8misec

Stuck et al

Journal of Cachexia, Sarcopenia and Muscle 2023
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Pitfalls in the measurement of muscle mass:
a need for a reference standard

81%

Other
organs

: 53%
tissue Total
mass body
muscle
mass
Total body Lean body Lean soft Total body ‘Appendicular’ Leg muscle
Mass (=body mass (= tissue mass muscle mass muscle mass mass
weigth) fat-free
mass)

Journal of Cachexia, Sarcopenia and Muscle, Volume: 9:269 - 278



D;Creatine Dilution as a Direct, Non-invasive and Accurate
Measurement of Muscle Mass for Aging Research

Percent Body Weight

Evans W and Cawthon P, Calcif Tissue, 2023

D3creatine (D3Cr) dilution method measures the
total body creatine pool
about 98% of the body creatine pool is
sequestered in the sarcomere
muscle has no capacity for creatine synthesis
creatine is synthesized in the liver and kidney and
transported into sarcomere
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Muscle mass represents only about 50% of LBM. The light
bl ue repr esent-smnusdelLBM comsistiad obbody o n
water, fbrotic , connective, visceral tissue, and smooth muscle.

The method uses an oral tracer dose (30,
15 and 2 mg for adults, children, or
infants) of deuterated creatine . Itis
100% bioavailable and after entering the
circulation, D3Cr is actively transported
into all skeletal muscle cells.
Creatine is turned over through
irreversible (in vivo) isomerization to
creatinine which is rapidly excreted at a
constant rate of about 1.7%/d.
The D3-Cr dilution test is based on the
ingestion of an oral solution ofD3 -Cr by
a fasting patient followed by  measurement
of both labelled and total creatine and
creatinine by liquid chromatography
coupled with mass spectrometry in urine
before and four days after ingestion




Different cutoff used by the different definitions of Sarcopenia, using at least one of three
parameters: lean mass, muscle strength and physical performance .

Table 1| Criteria recommended for defining sarcopenia by different international consensus groups

Clowlenmass >

" Lowphysical porformance>

S

Measure Gender Recommended cut-off point Gender Recommended cut-off point"® Measure Recommended cut-off
point
EWGSOP? (re. 18 Low muscle strength:
ALM Male <20kg Male <27kg Gait speed <0.8mys ranging from
Female <15kg Female <16 kg SPPB score <8 16 to 20 in wo men
ALMI Male <71.0kg/m? TUG 2205 27 to 35,5 in men
Fermale <5.5kg/m* 400 m walk test Mon-completion or z6min
Five chair »155
stands time Gﬂl'l' speed:
AWGS™ ranging from
ALMI Mal 70kg/m* with DXA or BIA Mal 28 Gait speed 1.0
ale <7 0kg/m® w or ale =28 kg ait sp <1.0mys 0;8 to 1'0 m/s
Fermale <S.4kg/m® with DXA; <5.7kg/m® Female <18 kg SPPB score <0
with BLA - )
Five chair z12s
stands time
spoc™
Mot used Male <36.5 kg Gait speed <1.0my=s
Female <20 kg

nature reviews disease primers

Avan A. Sayer et al 2024



Overall prevalence of Sarcopenia across nine different
diagnostic criteria in chronological order

1760 participants aged 65 &9y
BIA, grip strength, gait speed, chair stands test

25.0%

20.0%

15.0%

10.0% B8.9%
Elﬂ% I
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Chiu WC et al.,, Experimental Gerontology 2025



SARC-F

NEGATIVE B IR T(T-IER

or clinical

For screening and diagnosis of sarcopenia, rescreen later

EWGSOP recommends following the pathway: Find
cases-Assess-Confirm-Severity (F-A-C-S).

suspicion

POSITIVE
OR PRESENT

Find-cases: To identify individuals at risk for sarcope-
nia, EWGSOP advises use of the SARC-F questionnaire or
clinical suspicion to find sarcopenia-associated symptoms.

Muscle strength [IeENRE No sarcopenia;

Grip strength,
Chair stand test rescreen later

In clinical practice,
this is enough to
trigger assessment of
causes and start
intervention

Assess: To assess for evidence of sarcopenia,
EWGSOP recommends use of grip strength or a chair
stand measure with specific cut-off-points for each test.

Sarcopenia
probable*

For special cases and for research studies, other methods

for measurement of strength (knee flexion/extension) can

Muscle qu:’:mtlty NORMAL T
or quality
DXA; BIA, CT, MRI

be used.

Confirm: To confirm sarcopenia by detection of low
muscle quantity and quality, DXA is advised in clinical

practice, and DXA, BIA, CT or MRI 1n research studies. .
Sarcopenia

Determine Severity: Severity can be evaluated by per- confirmed
formance measures; gait speed, SPPB, TUG and 400-m

walk tests can be used.

. |:’_fh¥5|°a| Sarcopenia
erformance

severe
Gait speed, SPPB,
TUG, 400m walk

ALFONSO |. CRUZ—JENTOI—TI, GULISTAN BAHAT?, JURGEN BaUER®, Yvis BoRE", OUVIER BRUYERE,
Tormy CeperHolM®, Crrus Cooper”, Francesco Lanof, Yves Rotiann?, Avan Aibie Saver'©,
Steprane M. Scrnener'!, Corner C. Sieser'?, Eva Torikova' 3, Maurms Vanbewoune ',

MaRJOLEIN Visser' %, MAURO ZAMBONI' ®, WRITING GROUP FOR THE EUROPEAN WORKING GROUP ON Age Ag e | ng 20 19

SARCOPENIA IN OLDER PeopLE 2 (EWGSOP2), anD THE ExTeNDED GrOUP FOR EWGSOP2




European Working Group on Sarcopenia in Older People Algorithm: Step - by- Step Relation

With Length of Hospitalization

Hazard

ratio =__='=‘?
M a

o
o

© = p = 0,004
o
v
o e
o
N
o Group 2. NON-DYNAPENIC

Group 3. DYNAPENIC
Group 3. EWGSOP2-SARCOPENIC

0.0

I 1 I 1 1
0 S 10 15 20 25 30

Length of hospitalization

Length of hospitalization: median of days
Group 1. NON-SARC: 11 days
Group 2. NON -DYNAP: 12 days
Group 3. DYNAP and confirmed Sarcopenia: 13

Zoico et al , JAGS, 2026

Key points

Our  findings indicate that the
EWGSOP2 algorithm is a reliable
instrument even for hospitalized older

patients .
Our results show that each step of the
EWGSOP2 algorithm improves

predictive validity .

SARC-F and muscle strength may be
useful indicators for adverse clinical
outcomes when body composition data
are unavailable in hospitalized older
patients .

Why does this paper matter?

These data could be helpful in finding a
good operational definition for
Sarcopenia, also in populations of
hospitalized frail and disabled older
subjects .

Finding a good operational definition for
Sarcopenia could be made easier by
these data, particularly in populations of
older hospitalized frail patients



Sarcopenia: revised European consensus
on definition and diagnosis

Agll'lg » fge-associated muscle loss

= Inflammatory conditions {(e.g., organ failure,

. malignancy)
Disease « Osteoarthritis

= Weurological disorders

= Sedentary behavior (e.q., limited mobility

Inactivity or bedrest)
» Physical inactivity

* LInder-nutrition or malabsorption
Malnutrition - Medication-related anorexia
« Dwer-nutritionfobesity

ALFONSO |. CRUZ—JENTOFI’I. GULISTAN BAHAT?, JURGEN BaUER®, Yves BORE", OUVIER BRUYERE”,
Tommy CeperrolM®, Crrus Coorer’, Francesco Lanpi®, Yves RoLLanD®, Avan AHIE SaYer ',
STéPHANE M. Scrneper' !, Cornel C. Seger'?2, Eva Torkova '3, Maurrs Vanoewoupe',
MARJOLEIN Visser'°, MAURO ZaMeon!' €, WRITING GROUP FOR THE EUROPEAN WORKING GROUP ON

SARCOPENIA IN OLDER PeopLE 2 (EWGSOP2), AND THE ExTeNDED GrOUP FOR EWGSOP2
A

healthy aging center
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Age and Ageing, 2018



Prevalenza di Sarcopenia in reparto di geriatria
utilizzando la definizione del EWGSOP
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0
Rossiet al, 2014

Normale Sarcopenia




Diagnosis, prevalence, and clinical impact of sarcopenia in COPD: a systematic review

and meta-analysis

Sarcnpania prevalence
Study

1 CRITERIA
Chung (2015) =
Costa (2015) —
Gologanu (2074) -
Hwang (2017) o I
23 studies Kappers (2017 .
(70% cross -sectional) (oo ia0tey .
Les (2017) -
from Europe (10), Lipovec (2016) -

Podhdrat (20716) -

Asia (9), and North Sergi (2006) BCh

Van de Bool (2015)

and South America Van de Bool (2016) —"—

Subtatal (12 =99.5%, p =0.0) -

(4) involving 9637 o CRITERIA
participants afp.ed O4O .

- Costa (2017)
years were included Costa (2018) -
D Blasio (2018) =
(69.5% men) Jones (2015) .
Limpawattana (2017 e
Maddocks (2016) L
Subtotal {142 = B3.5%. p=0.0) o

Heterogenseity between groups: p = 0.0059
Crverall (142 = 39.3%, p = 0.0); "’!L:.“'-"

ES (8953 CI)

27.2 (24.8, 30.0)
30.6 (30,1, 49.8)
B.3(29 21.8)
53(3.9, 7.1
338 (31.8,359)
42.4 (32.8, 52.8)
32,7 (28.6, 37.0)
33.3 (30,3, 36.6)
33.6 (30,3, 37.0)
54.5 (45.2, 63.4)
9.9 (5.8, 16.5)
7.5 (24.2, 53.0)
B6.5 (83.3, B9.2)
31.1 (19.5, 45.7)
34.0 (20,6, 47.3)

8.4 (5.9, 11.8)
25,0 (16.8, 35.5)
10.7 (6.4, 17.5)

124 (7.7, 19.4)

24.0 (19.2, 29.5)
14.5 (11.9, 17.5)
24.0 (17.2, 32.3)
12.4 (10.3, 14.8)
15.5 (11.8, 19.1)

27.5 (18.4, 36.5)

Journal of Cachexia, Sarcopenia and Muscle 2020; 11: 1164 01176



Prevalence of sarcopenia, low muscle mass, low handgrip strength,
and slow gait speed by gender and HF

multicentre prospective cohort study: 942 consecutive older (age > 65 years) hospitalized patients: 475
with HFpEF (age 81+ 7 years, 48.8% men) and 467 with HFrEF (ejection fraction

A Sarcopenia B Low musclemass C Lowhandgripstrength D Slow gait speed
A=B +Candor D

Batk o o A = | agp— - 2 - = < ~ - 1
RSothoexes EMale WFremale Boothsexss mMVale mremgle mEoth sexes mMile mFamals BEothesses mMile mFremale

£ I Yat 5
s VUS v v )
Al Wb WMESEF ME P Fobs - All MF MEES All HF HFIEF
~

N = 242 N= 475 N = 467 N=8T7% N = 453 N=426 N=042 N=475 N = 467 N =342 N=475% N = 387

Prevalence (%)

M:550 {(M:232. (M:318 (M506 M218. M288 M550, M:232, (M:318 M550 (M232, M:318
F.3%92) F243 F.149 F373 F.235) F.138) F:382) F243) F149 F392 F243 F:149
m\m

Konishi et al European Journal of Preventive Cardiology, 2021 NN S A

Eraria



Trajectories of prevalence of sarcopenia in pre- and
post-onset period in patients with stroke

. nutrients
. 15.8% 29.5% 51.6% |
" .
o
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w
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Mechanisms
Implicated in the
pathogenesis of

sarcopenia

Robinson S et al, Am J Clin Nutr 2023
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Healthy Young Healthy Adults Aging Inpatients

28 Days Inactivity 10 Days Inactivity 3 Days
Hospitalization

y

2% total 10% total >10% total
lean leg mass lean leg mass lean leg mass

Kortebein etal j Gerontology 2007




Study Model of disuse Duration of Muscle loss (%/day)  Strength loss (%/day) Changes in muscle

disuse {days) protein synthesis
Kortebein et al. (2007) Bed-rest 10 0.6 1.5 30% |
Kortebein et al. (2008) Bed-rest 10 - 1.3 -
Suetta et al. (2009) Immobilization 14 0.4 1.1 -
Ferrando et al. (2010) Bed-rest 28 0.2 - 30% |
Hvid et al. (2010) Immobilization 14 1.0 (type Il fiber CSA) 1.8 -
Hvid et al. (2011) Immobilization 14 - 1.6 (single fiber force) -
Smith et al. (2012) Immobilization 4 2.3 3.5 -
14 0.9 (fiber CSA) 1.1
Drummond et al. (2012) Bed-rest 7 0.6 - 40% | (postprandial)
Deutz et al. (2013) Bed-rest 10 0.5 0.9(NS) 21% |

rate of muscle atrophy B.T. Wall et al. / Ageing Research Reviews 12 (2013)

Arbitrary units

muscle protein breakdown rates

muscle protein synthesis rates

0 2 4 6 8 10 12 16 20 24
Duration of disuse (days)



Change in LM (kg)

Am J Clin Nutr 2004

Quintile 1  Quintile 2 Quintile 4
0
02 -
Inadequate intake of 04
protein .
(e.g. anorexia of aging)
08 -

-1

. . Protein intake: from 0.7 g/kg to 1.2 g/kg
Anabolic resistance

(e.g. insulin resistance,

high splanchnic >  SARCOPENIA

extraction, immobility)
\ J

Greater need for protein
( e.g. inflammatory disease)

Bauer et al. JAMDA; 2013


http://www.ajcn.org/

Anabolic resistance following bed restin young and older adult volunteers:
Relationships with changes in muscle mass

Effects of two-week bed rest on post -prandial protein kinetics, assessed during absorption of a standard readyto -use
oral nutritional supplement, through stable -labeled isotope amino acid D5Phe, diluted in water, given as single oral load.

ANCOVA
Bed rest effect p < 0.03
Bed rest x group interaction p < 0.03

0,30 -

Effect of 14 -d bed rest on anabolic resistance of 0.25
young and older adults. Variation of the index of
anabolic resistance (AUC D4Tyr/AUC D5Phe),
before (baseline) and
at the end of 14 -d bed rest, in healthy young and
older adults, as assessed after 6 -h meal test .

o
N
o

AUC D,Tyr/AUC D;Phe
o (=)
=) o

0,05

0,00
BDC-1 BR14

YOUNG[] OLDER B
Biolo G et al, Clinical Nutrition, 2017



fundamental aging mechanisms that contribute to sarcopenia

DNA damage, telemere loss | .~~~ SASP

oxidative stress, aging, inactivity, altered metabolic demand,

stressors —

oxidative stress,

mitochondrial dysfunctions

(proinflammatory factors)
e.g. TNF-a, IL-1B, and IL-6

insulin resistance, decreased protein intake, changes in hormone, and others
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2 3 | : ' +
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myotube —  cells senescent ' genes expression , biogenesis apoptosis

satellite cell dysfunction

(+) Upreguited by aging - - » another activation
(-) downregulated by aging —> activation

(~/+) up- and downregulated by aging — inhibition

cellular senescence

inflammaging

sarc

openia

Mankhong S et al,

protein degradation

Cells 2020

protein synthesis



Satellite cells
and Aging

Quuescent
satellite cells

Regenerating fibers

Activated/proliferating

@ _satellite cells
-e

Differentiating

<=  Satellite cells

Perandini LA, 2018, Barberi L 2015, Dumont N 2015

nr. SC per muscle fiber

0.08

0.06

0.04

0.02

0.00

young adult older adult

= type | fibers
C— type |l fibers

b .
young adult older . seneécent
18-49 y 50-69 y 70-86 y
n=50 n=53 n=49

Verdijk L.B. etal., AGE 2014



cells decline with aging

Satellite cell function

Intrinsic changes

Satellite cell number
JAK/STAT3

p16/NKsa autophagy
p38

FGF2 Sprouty
TGFB Notch

Sarcopenia Wnt autophagy
e e

Extrinsic changes

Sousa-Victor, P. and Mufioz -Canoves P, Mol. Asp. Med. 2016



Intrinsic changes and
satellite cells decline
P16INK4a

human satellite cells from geriatric
individuals (75 years) compared to young

H/E

(25 years)
b Adult Genatric
El 1 Human adult
Il Human geriatric L4

: L— 1]
S Hpcoor | 47P<001 307 p 01 SA-B-gal
)] I [ c p<0.02
0 40 o Adult Geriatric ) 40
E 3 - 3 ] T ; = :‘ [ Human adult
% " - n 2 @ 30 Il Human geriatric
() 30+ = P ot £ 2]
QO a o '. o0 - S @
= 2 21 20 ok | N : S 104 l
E S B ER
e 11 14 T B Human geriatric
% 10-' ' Geriatric 404 p<0.01 ’
Dé—- i D D _ ' // : / 304

p16/NK4a | hq5INKD 1o fhph5 i : .

10+

:

P. Sousa Victor, et al., Nature 2014



Extrinsic changes and

satellite cells decline Muscle myostatin protein and gene expression

A YM oM
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- Ol
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Ponceau
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DNA damage, telemere loss
oxidative stress,
mitochondrial dysfunctions

, >

fundamental aging mechanisms that contribute to sarcopenia

SASP
(proinflammatory factors)
e.g. TNF-a, IL-1B, and IL-q

quiescent
satellite cell

oxidative stress, aging, inactivity, altered metabolic demand,
insulin resistance, decreased protein intake, changes in hormone, and others
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Inflammation and muscle satellite cells

adipocytes
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1 The Role of Crosstalk between Adipose Cells and Myocytes in
. cetts the Pathogenesis of Sarcopenic Obesity in the Elderly
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Age-related changesin ectopic fat deposition
In skeletal muscle

Thigh intermuscular fat in elderly subjects

i . Muscle
with different BMI values biopsy
p<0.05
Age 79 years Age 80 years,
BMI 35.2 Kg/ m? BMI 26 Kg/ m? IL-6 IL-6 mRNA SAT

Zoico E et al . J Gerontol 2009 Lﬁf\_
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HFD and Muscle Lipotoxicity

= Young
mm ()ld
_ o0, (C) -
8
10 weeks LFD or HFD r 1
Youngrats (6-m) or old rats (25-m) 2 0
£ 40
= 30
2 20
| 10
< 0
: LFD HFD
Myosteatosis
= Young s
mm Old mm Old
~ 16, (A) S = pas, (B) 045 ,(C) .
p 14 2 0.4 1. 04 '
- 12 | T 035 = 035
2 10| E 03 T 03
£ = 0351 = 025
I =] =
2 : 5 0.2 = (.2
T O 2 015 E 015
= 4 ‘ i 0l s 0l
T 2 = ks .
- 2 0,05 3 005
= J . [=] 1] : 0
LFD HFD LFD HFD LFD HFD

Aging Cell (2014) pp1-11



Eaperimera cross talk adipocyte - myocyte in vitro

“ Different experimental conditions to obtained conditioned

medium from different models of stressed 3T3 -L1 adipocytes to
treat C2C12 myocytes
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® o
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i cross talk adipocyte - myocyte In vitro

“ Treatment of C2C12 myocytes with conditioned medium
from 3T3L1 adipocytes In different experimental
conditioned medium

CM from adipocytes
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‘T% Treatment with 50% of medium from:
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ZOiCO et al, 2023 healthy aging center



Experimental
Gerontology

Index of the formation

of miotubes and of the
differentiation  capacity
of mioblasts

Reduction of the fusion
index of miotubes after
treatment with CM

from aged adipocytes,
from insulin resistant
and H202 treated
adipocytes

cross talk adipocyte - myocyte In vitro

MUSCLE DIFFERENTIATION

morphological analysis of of C2C12 myocytes treated with
conditioned medium from 3T3L1 adipocytes

Zoico et al, 2023
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Experimental
Gerontology

Images of C2C12 in
ematossilin/ eosin for
determination of myotubes
diameter

Mean diameter of
myotubes treated with CM
of aged, H202 and insulin
resistant adipocytes

cross talk adipocyte - myocyte in vitro

Morphological analysis of myotubes diameter of myocites
treated with conditioned medium of 3T3L1 adipocytes
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cross talk adipocyte - myocyte in vitro

MYOSTATIN
Gene expression and Western blot analysis
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Increased Secretion and Expression of Myostatin in
Skeletal Muscle From Extremely Obese Women

Dustin S. Hi'r.i,-w:-]_.l Jason R, B-erggren_.! Jane Sl'lﬂill'er_.l Kristen B-u:-:y]e_.2 and Joseph A. Houmard®

4 lean, 5 obese and morbid 9 obese subjects : Muscle biopsies
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A Muscular Twist on the Fate of Fat
Bente Klarlund Pedersen, M.D., D.M.Sc.

N ENGL ) MED 366;16 NEJM.ORG APRIL 19, 2012

Irisin

Figure 1. Cross-Talk between Muscle and Fat.

Muscle-Organ Crosstalk:
The Emerging Roles of Myokines
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Prevalence of Sarcopenia and Osteoporosis by age and gender
In community -dwelling older adult
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Interconnection between muscle and bone: common pathway
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Osteosarcopenia a
syndrome that
describes the
co-existence of

osteoporosis and
sarcopenia, two

conditions
associated with
ageing

Metanalisi di 66 Studi. n = 64404, age range 493 &nni

Chen S et al, 2024



