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Data and Figures taken by: Janssen |, Heymsfield SB, Wang ZM, Ross R. Skeletal muscle mass and distribution in 468 men and women aged 18-88 yr. J Appl Physiol
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obesity reviews doi: 10,111 1/cbr 12781

Review
Changes in physical activity over the lifespan: impact on
body composition and sarcopenic obesity

K. R. Westerterp

Figure taken by: Westerterp KR. Changes in physical activity over the
lifespan: impact on body composition and sarcopenic obesity. Obes Rev.

2018 Dec;19 Suppl 1:8-13.
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Figure 1  General model for physical activity level, doubly labelled water
assessed average daily energy expenditure divided by resting energy ex-
penditure, in relation to age for women (continuous line) and men (broken
line), derived by combining data from references (17) and (18).
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The decline in skeletal muscle mass with aging is mainly attributed toa ()
reduction in type Il muscle fiber size

Rachel Nilwik, Tim Snijders, Marika Leenders, Bart B.L. Groen, Janneau van Kranenburg,
Lex B. Verdijk, Luc J.C. van Loon *
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Data and Figures taken by: Nilwik R, Snijders T, Leenders M, Groen BB, van KranenburgJ, Verdijk LB, van
Loon L. The decline in skeletal muscle mass with aging is mainly attributed to a reduction in type II
muscle fiber el Exp Gerantol 2013 M. 48(5).492;

Jz

qL
The 2> SmAIT Lab

Enidpaon tnG NAKiOG 0TO OKEAETIKO MU

AAAay£G 0TOV OPLOUO KaL TN 6UOTACH TWV MUKWV VWV

m CEXpmmemal Gemmolo‘gy “ H andAeta puikig palag pe Ty avénon g nAwkiog
B - i ) XapoKtnpiletal anod peyaltepn Heiwon TG ykapaota
Staroun¢ twv puikwv vwv tomou Il

The decline in skeletal muscle mass with aging is mainly attributed 03 () s
reduction in type Il muscle fiber size

Rachel Nilwik, Tim Snijders, Marika Leenders, Bart B.L. Groen, Janneau van Kranenburg,
Lex B. Verdijk, Luc J.C. van Loon *
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Data and Figures taken by: Nilwik R, Snijders T, Leenders M, Groen BB, van KranenburgJ, Verdijk LB, van Loon LI. The decline in skeletal muscle mass with aging is mainly attributed to a
reduction in type Il muscle fiber size. Exp Gerontol. 2013 May;48(5):492-8.
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ATEeKOVLON NG EYKAPOLOC SLOTOUAG TOU TETPAKEPAANOU HECW HAYVNTIKAC Topoypadiag (MRI)

part b

Data and Photos taken by: Batsis JA, Villareal DT. Sarcopenic obesity in older adults: aetiology, epidemiology and treatment strategies. Nat Rev Endocrinol. 2018
Sep;14(9):513-537. doi: 10.1038/541574-018-0062-9. PMID: 30065268; PMCID: PMC6241236.
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v Mewwpévn Kavotnta Tou
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Anabolic npwteivoolvBeon Kol va

resistance . , ,
KotaoTelAeL TNV MpwWTEOAUON UETA
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HETA anod d&oknon/duaotkn
Spaotnplotnta.
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Figure taken by: Burd NA, Gorissen SH, van Loon LJ. Anabolic resistance of muscle protein synthesis with aging. Exerc Sport Sci Rev. 2013 Jul;41(3):169-73.
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Data and figures taken by: Cuthbertson D, Smith K, Babraj J, Leese G, Waddell T, Atherton P, Wackerhage H, Taylor PM, Rennie MJ. Anabolic signaling deficits
underlie amino acid resistance of wasting, aging muscle FASER 1, 2005 Mar:19(3):422-4
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CALL FOR PAPERS | Endocrine and Metabolic Dysfunction during Aging
and Senescence

Short-term muscle disuse lowers myofibrillar protein synthesis rates
and induces anabolic resistance to protein ingestion

Benjamin T. Wall,'* Marlou L. Dis
Lex B. VerdiJk,* and Lue J. C. vas

Im Snijders,? Jan-Willem van Dijk,** Marlo Fritsch,"
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METABOLISM | JUNE 29 2016

One Week of Bed Rest Leads to Substantial Muscle Atrophy
and Induces Whole-Body Insulin Resistance in the Absence of
Skeletal Muscle Lipid Accumulation @3

Marlou L. Dirks; Benjamin T. Wall; Bas van de Valk; Tanya M. Holloway; Graham P. Holloway; Adrian Chabowski;
Gils H. Goossens; Luc J.C. van Loon &

» Zuppetéxovieg: 10 véol avdpeg 23 + 1 eTwv.
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Data and Figures taken by: Dirks ML, Wall BT, van de Valk B, Holloway TM, Holloway GP, Chabowski A, Goossens GH, van Loon LJ. One Week of Bed Rest Leads to
Substantial Muscle Atrophy and Induces Whole-Body Insulin Resistance in the Absence of Skeletal Muscle Lipid Accumulation. Diabetes. 2016 Oct;65(10):2862-75.
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METABOLISM | JUNE 29 2016

One Week of Bed Rest Leads to Substantial Muscle Atrophy
and Induces Whole-Body Insulin Resistance in the Absence of
Skeletal Muscle Lipid Accumulation @3

Marlou L. Dirks; Benjamin T. Wall; Bas van de Valk; Tanya M. Holloway; Graham P. Holloway; Adrian Chabowski;
Gils H. Goossens; Luc J.C. van Loon &
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Data and Figures taken by: Dirks ML, Wall BT, van de Valk B, Holloway TM, Holloway GP, Chabowski A, Goossens GH, van Loon LJ. One Week of Bed Rest Leads to
Substantial Muscle Atrophy and Induces Whole-Body Insulin Resistance in the Absence of Skeletal Muscle Lipid Accumulation. Diabetes. 2016 Oct;65(10):2862-75.
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ORIGINAL ARTICLE

Endocrine Research

Two Weeks of Reduced Activity Decreases Leg Lean
Mass and Induces “Anabolic Resistance” of
Myofibrillar Protein Synthesis in Healthy Elderly

Leigh Breen, Keith A. Stokes, Tyler A. Churchward-Venne, Daniel R. Moore,
Stephen K. Baker, Kenneth Smith, Philip J. Atherton, and Stuart M. Phillips

»  ZUMMETEXOVTEG: 5 AvEpeg + 5 yuvaikeg 66-75 €Twv.

» Meiwon tou aptBpou Bnudtwv katd 76% ywa 14
nuepeg

>

120004

9000+

6000+

/i

3000+

Mean daily step-count
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Table 1. Body Composition, Strength, and Function

P
Preintervention Postintervention Value

Parameter
Age, y 72310 - —
Weight, kg 818+58 819+57 6
BMI kg.m-2 290+ 18 201 + 18 4
Daily step-count 5962 * 695 1413 = 110 <.001
PA = 3.0 METs, 32.1 = 8.0 93=+24 <.001
min-d—’
Energy intake, 1517 = 133 1634 + 185 3
kcal-d-'
Energy 1921 =137 1694 = 130 <.001
expenditure,
keal-d—'
Total body 3195219 327x30 024
fat, %
Total FM, g 26284 + 2696 26797 £ 3203 .18
Trunk FM, g 4506 + 540 4834 = 610 .053
Whole-body 53611 = 4261 52839 + 417 .082
FFM, g
ALM, kg 22,18 £ 2.23 2141 +£2.15 <.001
Leg FFM, g 16115 = 1485 15521 + 1456  <.001
Leg SM, kg 11152 = 1028 10742+ 1007  <.001
Arm FFM, g 6070 + 751 5884 + 704 .078
Trunk FFM, g 28006 + 2108 27 696 * 2002 .57
Isometric MVC, 132 + 17 134 + 15 69
N-m
SPPB score, total 10.6 = 1.4 102x22 44

Data and Figures taken by: Breen L, Stokes KA, Churchward-Venne TA, Moore DR, Baker SK, Smith K, Atherton PJ, Phillips SM. Two weeks of reduced activity
decreases leg lean mass and induces "anabolic resistance" of myofibrillar protein synthesis in healthy elderly. J Clin Endocrinol Metab. 2013 Jun;98(6):2604-12.
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Endocrine Research

Two Weeks of Reduced Activity Decreases Leg Lean
Mass and Induces “Anabolic Resistance” of
Myofibrillar Protein Synthesis in Healthy Elderly

Leigh Breen, Keith A. Stokes, Tyler A. Churchward-Venne, Daniel R. Moore,
Stephen K. Baker, Kenneth Smith, Philip J. Atherton, and Stuart M. Phillips
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Data and Figures taken by: Breen L, Stokes KA, Churchward-Venne TA, Moore DR, Baker SK, Smith K, Atherton PJ, Phillips SM. Two weeks of reduced activity
decreases leg lean mass and induces "anabolic resistance" of myofibrillar protein synthesis in healthy elderly. J Clin Endocrinol Metab. 2013 Jun;9§@

:2604-12.
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ORIGINAL ARTICLE

Endocrine

Research

Two Weeks of Reduced Activity Decreases Leg Lean

Mass and Induces “Anabolic Resistance” of

Myofibrillar Protein Synthesis in Healthy Elderly

Leigh Breen, Keith A. Stokes, Tyler A. Churchward-Venne, Daniel R. Moore,
Stephen K. Baker, Kenneth Smith, Philip J. Atherton, and Stuart M. Phillips
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EvaoOnoia vooulivng (LeTayeupatika): -43%

Table 2. Measures of Metabolic Health and Systemic Inflammation

Parameter Preintervention Postintervention Pvalue
Glucose AUC, mmol - mL~"- 120 min 454 = 30 496 + 28 <.01
Insulin AUC, plU - mL~ "+ 120 min 2308 = 114 2575 = 123 <.01
HOMA-IR 2.72 + 0.27 3.08 £ 0.32 <.01
Matsuda 151 071 +01°5 Q.55 + 008 014
ostabsorptive TNF-a, pg - mlL_' 418 + 035 467 + 032 047
ostabsorptive IL-6, pg - mL ' 6.38 + 0.70 Z.11 =0.51 A1
[Postabsorptive CRP,_ ug - mL 0.96 = 0.06 120+ 0.13 046 ]

C-peptide AUC, pmol - L~ " - 120 min 2135 £ 28 2117 =40 i

Abbreviation: NS, not significant. Values are expressed as means * standard error of the mean; n = 10

Data and Figures taken by: Breen L, Stokes KA, Churchward-Venne TA, Moore DR, Baker SK, Smith K, Atherton PJ, Phillips SM. Two weeks of reduced activity
decreases Ieg |lean mass and induces "anabolic resistance" of mzofibrillar protein sznthesis in healthx elderly. J Clin Endocrinol Metab. 2013 Jun;98(6):2604-12.
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Research Article

Failed Recovery of Glycemic Control and Myofibrillar
Protein Synthesis With 2 wk of Physical Inactivity in
Overweight, Prediabetic Older Adults

Chvis McGlory, PhD'*  Mark T von Alimen, MSc'* Tanner Stokes, BSc'

Remogeiang . Repnenya, 356 Svenan K. S, PHDS Androw G Mo, P+ Musclebiopsy ! l !
Gragory R Steinhers, P>+ tevan K. Baker, MD" and Sart . Pilip, PO
sowve | ! |
»  Zuppetéxovteg: 12 avdpeg + 10 yuvaikeg 6914 eTwv. XA | | |
» Meiwon tou aplBpov Bnpdtwv: < 1000 Brpata/nuépa yio 14 nuépeg o ! | }
D0 som) W | | | |
» Enavadopd tou aplBuol Bnpdtwv: ~ 7000 Bripata/nuépa yio 14 I
nuépeg b
4w wm 14 e e S5
+—iscine <o Sipeducion ——e——— Resovery ——o.
Table 1. Participant Characteristics and Daily Step Count
Bascline Step Reduction Recovery
Men Women Men Women Men Women
Age,y 69+3 705 - - - -
Mass, kg 82.6 = 16.1 70.3 £13.0 832167 70.3 £ 12.9 83.6 = 16.9 70.3 £13.0
BMI kg m~ 27246 27.7 = 5.1 27.6 4.7 27651 27.7:47 276252
Pedometer Steps d-' 7,880 = 3,800° 6,585 + 2,370 973 = 83* 1,018 = 116" 7,895 + 4,323° 5948 + 2759
SenscWear Steps d-! 7,027 = 3,738 4,563 = 1,478 1,295 = 1,022 1,012 = 430° 6,152 = 4,070 4,142 = 1,899
PA> 5 METS, min d™* 101 = 86° 27+ 16" 16 = 14° S+4° 95 = 84 25 =18
DEE, k] d-! 10,982 = 2,118° 7,984 = 917 8,827 = 1,296° 7,061 = 656° 10,683 = 2,029° 7,577 = 758
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Research Aricle
Failed Recovery of Glycemic Control and Myofibrillar
Protein Synthesis With 2 wk of Physical Inactivity in
Overweight, Prediabetic Older Adults

Chvis MoGlory, PHD'* Mark T von Alimen, MSc'* Tanner Stokes, BSc'
Robert W. Morton, PD' Amy . : Briony A Lago, BSct
Amogelang R. Raphenya, BSc: Brennan K. Smith, PhD? Androw G. MeArthur, PhD?
Gregon a 3

Muscle Protein Synthesis
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Failed Recovery of Glycemic Control and Myofibrillar
Protein Synthesis With 2 wk of Physical Inactivity in
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Research Article
Failed Recovery of Glycemic Control and Myofibrillar
Protein Synthesis With 2 wk of Physical Inactivity in
Overweight, Prediabetic Older Adults

Table 2. Plasma Metabolites

Bascline Step Reduction Recovery

| Glucose fasting, mM 5.3 0.5 5.7 = 0.6" +8% 5705 |
Glucose 60 min, mM 9.9 + 1.6° 11.1 = 0.4° 10.3 = 0.4°
Glucose 120 min, mM 8.8 = 1.5° 9.2+ 1.5 8.7 = 1.8%°
Glucose peak, mM 104 = 1.4 114 = 1.6 10.7 = 1.6°

[insu E WU-mL" 111z L5 14.5 = 3.1°_+31% 13.2:2.3 |
HBAIlc, % 5.90 = 0.30° 5.91 = 0.32¢ 5.94 033"
HBAlc, mM 41.1=3.3 413 =34 41.6 = 3.6"
TNF-a, pg-mL! 11.8 2.8 15.4 = 4.6° 14.3 + 3.8¢
IL-6, pg-rmL™" 8.3 =310 10.8 = 4.4" 10z 3.4%
CRP, pg-mL-! 1.1 =04 1.6 = 0.7° 1.4+0.82

Note: CRP = C-reactive protein; HBA1c = glycated hemoglobing IL-6 = interleukin-6; TNF-t = tumor necrosis factor alpha. Data expressed as Mean = SD.
Means that do not share a letter are significantly different (p < .05), n=22.
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. Table 1. Participants’ characteristics.

. nutrients ey

e Parameter LSI(n=17) ESI(n=17)
Disparate Habitual Physical Activity and Dietary Age (years) 68226 68.7+ 3.0
Intake Profiles of Elderly Men with Low and Elevated S;‘:"xe‘gl}‘:((l’(“)) 18?311 “8057 1SZ32 1070;

. i y Weight (kg g 5!
Systemic Inflammation BMI (kg/m?) 273+31 279+25
Dimitrios Draganidis ' ©, Athanasios Z. Jamurtas ', Theodoros Stampoulis %, Fat Mass (kg) 241470 263+41

. Laschou 'O, Chrikla K. Del *, Kallopi Georgakoull 'O, Fat (%) 295466 318421
ot Ftaiopoto’, Fenmgats s it Cromfogtntt, T Fat Free Mass () ded; L Sd Lol
Vs Koutedibis 754, LeonidssG. Karagounis 4 and foanis G. atouros Lean Body Mass (kg) 533445 53451

ALM (kg) 232424 24121
SMI (kg/m?) 812407 813406
Grip Strength (kg) 343455 367+ 66
\ SPPB (score) 119402 112£10!
o Statu Non: i Non: Jic
hs-CRD (mg/L) 0702 21082 ]
9000 + 2496 vs 6968 * 2075 steps/day 65.2+21.5 vs 45.9+19.8 min/day
E MVPA D Vigorous PA
F Steps  +30%
5. 17000 . 150 +42% 25
]
ks ¥ i
2 12000- e T
i 8 g
5 5 S 10
£ 4 £ ® E
2 E E 5
E
3
z T T T
ESI 5 Esl LS ESI
LSI: 86% meet WHO guidelines
ESI: 53% meet WHO guidelines
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Catabolic Characterisics of the Aged Human Skeletal Muscle i i
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Isoflavones Derived from Soy Beans Prevent MuRF1-Mediated
Muscle Atrophy in C2C12 Myotubes through SIRT1 Activation

» C2C12 myotubes incubates with TNFa for 72h
(0,1-1-10- 100 ng/ml)
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Effects of Age and Sedentary Lifestyle on Skeletal Muscle
NF-xB Signaling in Men

Skeletal muscle content of plkBa

- 50
Old sedentary 55.75 o
i & -1
Old active years : of
Young sedentary 18-30 years T g ‘g 30
28E
=2
§ .g = 20 T
£ X k3
= 10
0
Nuclear p65
ap o Lower limb lean mass
04
* *
& ¥ .
g 03
caae tE s
s §F 2
ES® e
= 10 ge
5 01
H
=]
- o 00
& &
o) oﬂx o &

26

11/11/2022

13



Xpovia cuotnuiki pAeypovr) & moocotnta Sopudpopwv

KUTTAPWV O€ Atopa Tpitng nAwkiog

Research Article

Low-Grade Systemic Inflammation Interferes with Anabolic and
Catabolic Characteristics of the Aged Human Skeletal Muscle

0.09 4

e e e
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& 51 ®
1 L L

Pax7* cells/myofiber

e
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@
L

0.04 -

ESI

Control

27

Meiwon tou apBuol Twv 50puPdpwWV KUTTAPWY KATA T (%

yfipavon

The 2> SmAIT Lab

L
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2014 Apr;36(2):545-7.

Lex B. Verdijk - Tim Snijders - Maarten Drost -
Tammo Delhaas - Fawzi Kadi - Luc J. C. van Loon

18-49

young adult

b

Satellite cells in human skeletal muscle; from birth to old age

50-69 70-86 etV

— type | fibers

type Il fibers

older senescent

4

H peiwon tng eyKapoLa SLATOUAG TWV HUTKWY VWV
tonou Il cuvodeleTau and peyaAutepn anwAeLo
Sopudépwv KuTTApWV

Table 1 Muscle fiber characteristics in adults

Young Older Senescent
adult
n=50 n=53 n=49
Nuclei/fiber  Type I 3.8+1.1 4.0+1.0 34408
| Typem  3.7:11  3.5:10° 2.8:0.7°%]
Nuclear — Typel 17754465 16554488 1.824+397
(f""l:_;‘)i“ Type Il 2,002+425 16554475 1.822+415
sc": Typel 25512 2.1:10
i& I 24210 15406
SC/mm? Type 1 14.3+4.8 12.743.9
Type I 122450 924329 < |

3 young adult _older senescent . - -
Data and Figures taken by:Verdijk LB, Snijders T, Drost M, Delhaas T, Kadi F, van Loon LJ. Satellite cells in human skeletal muscle; from birth to old age. Age (Dordr).
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Preserved stem cell content and innervation profile
of elderly human skeletal muscle with lifelong
recreational exercise

Casper Soendenbroe'>? ®, Christopher L. Dahl", Christopher Meulengracht', Michal Tamis! ®,
Rene B. Svensson'" @, Peter Schjerling" @, Michael Kjaer' ®, Jesper L. Andersen'*
and Abigail L. Mackey* ®
Participants Methods
15 young, 16 old, 15old, Vastus Ial'eralls Physiological test:
sedentary men recreationally sedentaly men pSy ys lologlcar fests
(Young) active men e
(LLEX)
V' Avénuéva enineda Sopudopwv
\ V‘

KUTTAPWV OTLG HUTKES veg TuTToU I

ype I'm ]
satellite cells in

Myonuclei —/

resistance in
LLEX vs. SED

' Muscle fatigue:

Myofibre

‘The journal of

Physiology

Data and Flgures taken by: Soendenbroe C, Dahl CL, Meulengracht C, Tamda3 M, Svensson RB, Sch]erllng P, Kjaer M, Andersen JL, Mackey AL. Preserved stem cell

O pOAOG TOU AVOCOTIOLNTIKOU cUOTHHATOG ot Sopudopa

' L
KUTTapOL The 2> SmAIT Lab

Contents fsts available st SianceDirect

Ageing Research Reviews

ELSEVIER Journal homepage: www.slsevier.com/locate/arr

Review

Regenerative function of immune system: Modulation of muscle stem @mm
cells

Jasdeep Saini®, Jamie S. McPhee”, Sarah Al-Dabbagh’, Clare E. Stewart",
Nasser Al-Shanti*

§

anti-inflammatory response

®
S

Proportion of migrated cells %

ree—a-
|Pro-inflammatory response
T T

2 4 6 8 10
Days post-muscle injury
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available in PMC 2020 May 01

31, dok 10,1016 horsrg 201812001

THE ROLE OF THE THYMUS IN THE IMMUNE RESPONSE

PUSPA THAPA, PH.D. [POSTDOCTORAL RESEARCH SCIENTIST] and
COLUMBIA CENTER FOR TRANSLATIONAL IMMUNOLOGY, COLUMBIA UNIVERSITY
MEDICAL CENTER, NEW YORK, NY USA

DONNA L. FARBER, PH.D. [PROFESSOR OF SURGICAL SCIENCES]
DEPARTMENT OF SURGERY, COLUMBIA UNIVERSITY MEDICAL CENTER, NEW YORK, NY
usa

H dtadikaoia wpipavong kat emAoyng twy T KUTTAPWY

Cortex

Cortical-
medullary

Medulla

oTEC

mTEC

. coacoe
Doutie Negative

©D4*COB*
Double Pastive
,  CD4"orcDE"

) singla Positive

Peripheral lymphoid sites
Nafve CD4° T cells
Naive CD8" T cells
| \CDa* Regulatory T cells
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REVIEW ARTICLE

hitps:/doi or2/10.1038/541500 =

Hallmarks of T cell aging

Maria Mittelbrunn ®'2= and Guido Kroemer 3?4567

1 wptpwv T Aepdokuttdpwv
J mowkhia avtyovikwy

urtoSoxewv
M T KUTTAPWY PVARNG/WpLpwy T
Aepdokuttdpwy n
{ avoooloyiki andkpion
N npodAeypovwdn dawdtuno
N kuttapikd yipavon T Kuutdpwy
N Xpovia cuoTnKE GAeypovH
33
0O pOAog Tou BUpoU adéva otn Asttoupyia Twv Sopudpopwv L
. 0,
JNIVERSITY OF KUTTapwv 4
iveRs iy of The 2> SmAIT Lab
BC RESEARCH ARTICLE 2 .
The thymus regulates skeletal muscle regeneration by
directly promoting satellite cell expansion
Yan-Yan Zheng_, Ye Wang ', Xin Chen', Li-Sha Wei, Han Wang, Tao Tao', YuWei Zho , ZhiHui Jiang,
Tian-Tian Qi ZHi-Yuan Sun’ Jie Sun , Péi Wang , Wei Zhao , Ye-Giong Li, Hua-Qun Chen
MinSheng Zhr - and Xue-Na Zhang
=
A © 201
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The thymus regulates skeletal muscle regeneratlon by
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' Ye Wang ° Xin Chen”, LSha Wel, Han Wang , Tao Tao', YurWe Zhow, Zh-Hul Jang',
mwm om zm Yuan S e Su’ Péi Wang , Wel Zhao', Ye-Giong LI , Hua-Qun Chen’
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RESEARCH PAPER

Moderate physical activity associated with a >

higher naive/memory T-cell ratio in healthy old
individuals: potential role of IL15

D 8 Barriers!, N A, Ducoa

ZuppeTéxoveg: 211 dropa nAwkiag 60-79 eTwv.

Quokd Spaoctriiplot VS Kabotko tpomo lwrig

10500 — 15000
Brpata/npépa

2000 — 4500
Brinata/nuépa

Table I. Participant demographics, serum cytokine and hormaone levels. Data represented as mean + SD

Sedentary old (#=25)

Physically active (n=25)

Age 63.36+4.42 67.04+5.97
Male gender, m (%) 12 (48%) 11 (44%)
BMI 28.70 £ 4.56 25.14 £3.90
Waist/hip ratio 0.86 4 4.56 87+.10
Body fat (%) 30994742 3L174611
Cholesterol (mmol/L) 5.44 £0.84 5.30£1.03
Grip strength (kg) 29.02+£8.34 30.64 £ 10.11
Timed up and go (s) 9.01+1.12 796+ 1.71
CRP (mg/L) 1.38+1.78 343 +582
IL-6 (pg/ml) 16,69 +21.84 34.90 £25.81
IL-17 (pg/ml) 16.69+21.84 34.90 +25.81
TNFe (pg/ml) 2.33+3.08 4.16 £9.60
1010 (pa/ml) 4494544 13134 11.41
IL-7 (pg/ml) 20.28+7.02 25.39£11.40
IL.15 (pg/ml) 7234981 34.92£7.29
Tortisal (nmolIT) T30, ERELET STV
DHEAS (nmol/L) 2580 +2015 2010+ 1209
CMV*" status (%) 13 (52%) 19 (76%)

Pvalue

0.507
0.86
0.86
0.114
0.003
0.49
0.69
0.009
0.09
0.65
0.27
0.32
0.16
0.02
0.003
0.39
0.28
0.08
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» Zuppetéyovieg: 211 dtopa nAwkiog 60-79 gTwv.

RESEARCH PAPER

Moderate physical activity associated with a » @uowa Spactriplot VS KabLotiko tpomo {wng
higher naive/memory T-cell ratio in healthy old

individuals: potential role of ILI5 10500 - 15000 2000 - 4500

Davo B Bannierr! N A Ducoa Bripata/nuépa Bripata/nuépa
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ORIGINAL ARTICLE WILEY | Aging Ccll ®
Major features of immunesenescence, including reduced ZULIH.ETE)'(OVIEQZ , . , , , .
thymic output, are ameliorated by high levels of physical ¢ 125 dropa nAwiag 55-79 etwv - npwnv modnAdreg, upnAa enineda A
activity T adulthood e 75 dropa nAwiag 57-80 eTwv — xaunAd enineda GA
Niarlka Arora Duggal® | Ross D. Pollock ® | Norman R. Lazarus® | Stephen Harrdge” | « 55 dropa nAiag 20-36 £Tdv — Sev ouppeteixav o uPnAG Eviaong
Janet M. Lord™?
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NIH Public Access
gé Author Manuscript
St

Published i final edited form as:
Int.J Biochem Cell Biol 2013 October; 45(10): 2258-2301. do: 10,1016 biocel.2013.06.024.

i ion and ia of aging: from
signaling pathways to clinical trials
Emanuele Marzetti, MD, PhD*"5, Riccardo Calvani, PhD"", Matteo Cesari, MD, PhD",

‘Thomas W. Buford, PhD®*, Maria Lorenzi, Pho, Bradiey J. Behnke, PhD®, and Christiaan
Loeuwenburgh, PhD*

PROPOSED INTERVENTIONS

- PROMOTION OF ACTIVE LIFESTYLE

L ELIMINATION OF KNOWN RISK FACTORS FOR
CHRONIC DEGENERATIVE DISEASES

L PROMOTION OF ACTIVE LIFESTYLE .

OF CHRONIC

L
DISEASES

L EARLY IDENTIFICATION OF SUBJECTS AT
RISK FOR SARCOPENIA

 PERIODICAL ASSESSMENTS OF MUSCLE
MITOCHONDRIAL FUNCTION

L IDENTIFICATION OF SUBJECTS WITH
SARCOPENIA

L IMPLEMENTATION OF INTERVENTIONS
AGAINST SARCOPENIA

' CLOSE MONITORING OF MITOCHONDRIAL

'RESPONSE TO TREATMENT
L TREATMENT OF COMORBID CONDITIONS

MITOCHONDRIAL FUNCTION

SARCOPENIA

40
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g:é NIH Public Access

Author Manuseript

and

October : 45(10): 2288-2301. doi: 10,1016 biocel 2013.06.024.

signaling pathways to clinical trials

Coewentigh, 8

Ubiquitin-proteasome
system

P

ia of aging: from

Emanuee Marzet WD, P, Riccardo Cava, PHOY, atieo Csar, WD, PhD*
Thomas W. PhDZ?, Maria Lorenzi, PhD, Bradiey J. Behnke, PDF, and Christiaan

Chronic inflammation
TNF-at

$

» N NO production
ETC inhibition
/N Oxidant production
N Apoptosis

MITOCHONDRIAL MEMBRANE

PERMEABILIZATION

» 4 Caspase activation
1 Apoptosis

» 4 mRNA PGC-1a, TFAM
{ Mitochondrial biogenesis

SARCOPENIA PROGRESSION

» & Autophagy

MYONUCLEAI » 1 NF-kB activation

Y R
# PROTEOLYSIS ADOEIOSE
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H ptoxovéprakr) Asttoupyia

£ X

S
Ceeeese See@

Muscle cell
(S

Biogenasis. Dynamics | Miophagy | Apoptosis
AMPK  p38 | 1 AMPK mTOR
SMPK 038, | LR mTOR,

Isolation
membrane |

@Mu»n

Autophagosome |

é:} Lysosome |

! 1 Degradation

* Fusion |

The journalof

Physiology

Figures taken by: Joseph AM, Adhihetty PJ, Leeuwenburgh C. Beneficial effects of exercise on age-related mitochondrial dysfunction and oxidative stress in skeletal
muscle. J Physiol. 2016 Sep 15;594(18):5105-23. doi: 10.1113/JP270659.

42

11/11/2022

21



P& Mutoxovéprakn Agttoupyia katd tn yripavon

iz
L
THESSALY The 2> SmAIT Lab
~
B ey
.

Mitochondrial Dynamics and Mitophagy in Skeletal Muscle
Health and Aging

Jean-Thilippe Leduc-Gaude
and Gilles Gouspillou '

123240, sabah N. A. Hussain ', Esther Barreiro *%6:*

Maintenance of mitophagy
——> Balance mitochondrial dynamic

\__ Adult Healthy muscle Healthy mitochondria

Disrupted mitophagy
/——» Imbalance in mitochondrial dynamics

\__ou

— Mitophagy
A —— Mitochondrial dysfunction
—— Imbalance in mitochondrial dynamics.
~—— Muscle mass and strength

Magnitude
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Review

Mitochondrial Dynamics and Mitophagy in Skeletal Muscle
Health and Aging

Jean-Philippe Leduc-Gaudet 23, Sabah N. A. Hussain "', Esther Barreiro **
and Gilles Gouspillou 2374

A- Parkin-dependent mitophagy _,. E;’:u’:mmn 8 lU}:)::;mn

W g Frg W g W e

@ Healthy mitochondrion

| Lysosome
@ Damaged / dysfuntional |
mitochondrion

B- Parkin-independent mitophagy ‘ @ Nix @ FUNDCT

@ Bnip3 @ NDP52
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Physically active VS Inactive women (aged >65 yrs)

Downregulation of E3 Ubiquitin Ligases and Mitophagy-
Related Genes in Skeletal Muscle of Physically Inactive, .
Frail Older Women: A Cross-Sectional Comparison >90 min MVPA/week Little or no PA

Micah J. Drummond. Odessa Addis
Paul C. LaS

Luc

eunker, Paul N. Hopkins.* Donald A. McClin,
 Robin L. Marcus'

Mewwpévn €kbpacn yovidiwv mou oxetilovtal pe tn pitodayio wg anotéAeoua
yApavong & kaBLotikng Lwng

[] Active Healthy Older Women

A. E [ Inactive Frail Older Women
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Downregulation of E3 Ubiquitin Ligases and Mitophagy- P hVSiCB I |y active VS Inactive women (agEd >65 yI’S)

Related Genes in Skeletal Muscle of Physically Inactive, .
Frail Older Women: A Cross-Sectional Comparison > 90 min MVPA/week Little or no PA

Micah J. Drummond. Odessa Addison. Lucile Brunker' Paul N. Hopkins.? Donald A. McClain,
d Robin L. Marcus'

Juoyxétion petal twv yovidiwv BNIP3 kat PARKIN pe to Asttoupyikd teot
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Downregulation of E3 Ubiquitin Ligases and Mitophagy- PhySIca”V active VS Inactive women (agEd >65 yrS)

Related Genes in Skeletal Muscle of Physically Inactive, .
Frail Older Women: A Cross-Sectional Comparison >90 min MVPA/week Little or no PA

Micah J. Drummond. Odessa Addison. L

Puul N. Hopins.* Donald A. McClain,
Paul C. LaStayo, Marcus'

Melwpévn ékdpaon yovidiwv ou oxetilovral pe T avtodayia wg anotéAeopa
ynpavong & kablotikng Lwng

[J Active Healthy Older Women
[l Inactive Frail Older Women

>
o

2.0 2.0 4
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Gene Expression (Fold Change)
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* *
BCLN1 ATG7
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Downregulation of E3 Ubiquitin Ligases and Mitophagy- Phy5|ca||y active VS Inactive women (agEd >65 yrS)
Related Genes in Skeletal Muscle of Physically Inactive, .
Frail Older Women: A Cross-Sectional Comparison >90 min MVPA/week Little or no PA
Micah ). Drummond. Odessa Addison Lucille Brunker Paul N. Hopkins* Donald A. McClain,

Paul C. Last

and Robin L. Marcus'

Avicopportia petagy DRP1 kat MFN2 wg deiktng Sucavaloyiag petagd diaipeong
Kol oUVTNENG TWV pLToXovSplwy
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[ Inactive Frail Older Women
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Downregulation of E3 Ubiquitin Ligases and Mitophagy- P hVSiCB I |y active VS Inactive women (EEEd >65 yI’S)

Related Genes in Skeletal Muscle of Physically Inactive, .
Frail Older Women: A Cross-Sectional Comparison > 90 min MVPA/week Little or no PA

Lucille Brunker, Paul N. Hopkins.? Donald A. McClain,
bin L. Marcus'

‘Eppecog SelkTng HkpOTEPNG TTOCOTNTOG ULTOXOVEPLWY WG
QMOTEAEGHA YAPAVONG KOl KaBLoTkou tpdrmou {whg ?

F Table 1. Participant Characteristics
2.0 Active Women Inactive Women

o N 7 7
5 Age(y) 713 (L7) 83.0(1.8)*
515 o BMI (kg/m?) 226 (06) 25.0(1.3)
o PASE 221.0(23.7) 58.6 (11.5)
e % MPPT 357(02) 17.6(2.8)*
= 1 Leg Lean CSA (%) 88.2 (0.6) 82.0(2.0)*
o MW (m) 518.6 (28.6) 308.7 (49.1)*
% B GS (m/s) LI2(0.1) 0.72(0.1)*
= Stair Ascent (s) 4.7(0.2) 24.1 (8.9)*
o5 MVIC (V) 267.3 (27.3) 167.4(19.2)*
@ MQ (Vem?) 240034 33(0.25)
[ [ Scrum insulin (pmol’L) 41,7 (8.84) 774 (13.84)¢ |
o Scrum glucose (mg/dL) 5.1(0.24) 5.2(0.10)
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Figure taken by: Oikawa SY, Holloway TM, Phillips SM. The Impact of Step Reduction on Muscle Health in Aging: Protein and Exercise as Countermeasures. Front
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