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Conclusiones
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MASA MUSCULAR Y SEXO

30 1
=
= 20+ mm 45-54 y
% == 55-64 y
= == 65-78 y
o
% 101
=

0 L

Men Women

Frontera et al J Appl Physiol. 1991;71:644.



REDUCCION DE LA MASA MUSCULAR

* Después de 50 aiios

Table 1. Age-related reductions in quadnceps muscle

“Masa muscular - | 1 a 2% por afio NEet siaes
Percent reduction
“For¢a muscular — | 1,5% por afio hos
! Study Gender (ysars) Typel Typell
.Despues 60 anos Larsson et al.*® i P 1 a5
0 ~ Ezsen-GUstaveson Y 20700 15 19
*"Masa muscular - | 3% por ano S Bercad E o070 o5 45
Lexell et al.5® M 15~83 1 29
21 oo Hakkinen el al 3 M 2061 +8 10
" Fiatarons Singh et al®™ Mand F 72-88 +7 Bl
Hikica et al* M RE-74 24 40

Fercaniages compilad by the aulhor from published defa

Vandervoort. Muscle Nerve 25:17-25, 2002.

R

Myoesteatose: presencia de tejido Reinders et al.
adiposo intermuscular y intramuscular |Am J Epidemiol. 2016;183(1):53-60

63y K] weras



CAUSAS DE LA REDUCCION DE MASA MUSCULAR
(SARCOPENIA)

sintesis
intrinseca
proteinas
musculares

Age Related
Decreased phvsical activity

Mitochondrial dysfunction
Anorexig ol aging

Y ascular
Peripheral vascular disease
Decreased capillary function

130 a 50% PMT
Reinervacion por
brotes colaterais com
formaciéon de grandes
unidades motoras

ApOoplosis .
SARCOPENIA
- Newonal

Loss of motor end plates
Peripheral neuropathy

Weight Loss
Dieting
Malabsorption
Discase related

,/'/

gy .
".-
‘s ™
28 %%
o_8_®

Hormones
Low testosterone
Low growth hormone
Low [GF-1
Increased cortisal
Low vitamin [

| Proliferacién de
mioblastos
Diferenciacién y la
acumulacién de
proteinas en el musculo
mecanismos de
sefalizacién: PI3-Kinase,
MAP Kinase

Proinflammatory Cyvtokines
Interleukin-1
Interleukin-6

Tumor necrosis factor-alpha

Morley et al. J Cachexia Sarcopenia Muscle (2014) 5:253-259
Landi et al. European Ger Med 2016;7:197-200
Wolfe. Am J Clin Nutr 2006;84:475-82




MECANISMOS NEUROLOGICOS - REDUCCION DE
MASA MUSCULAR (SARCOPENIA)

Dopaminergic
downregulation

Inadequate Motor
programming

Motor coordination
impaiment

Spinal Cord

Reduction of maotor
neurons

Motor neuron
Decreased motor unit
firing rate

Decreased NCV

Decreased CMAP

Decreased ERSP

Decreased spinal motor
neuron

Slowing of conducticn
latencies

Spinal refhex
hy poexcitability

Denervation and
reinnervation

Widening of synaptic
clefts

Acetylcholine receptor
changes

EPSP - excitatory postsynaptic potentials
NCV - nerve conduction velocity

CMAP - compound muscle action potentials
NMJ — neuromuscular junction

Kwon, et al. J Bone Metab 2017;24:83-88



[ - physical performance ] p hYSiCal fr-EI il tv Negative health
Weakness outcomes

Slow walking speed (e.g., mobility
Loss of musecle Mass [ e ] S disability)

Landi et al. European Ger Med 2016;7:197-200
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INACTIVIDAD DEL MUSCULO ESQUELETICO

Causas
Lesion
Enfermedad

Inactividad fisica

Classificacion
Periodo relativamente prolongado (> 10 dias)

Periodo corto de desuso muscular (<10 dias)

B.T. Wall et al. Ageing Research Reviews 2013 ;12(4):898-906



Physical Inactivity Among Adults Aged 50 Years and Older —
Unlted States, 2014

Kkl 8. Shnon, P aus A Sarkes, PEY bl ® Crmn AP Dirborsh A Galuska, PV Ape O conei. KIEL

INACTIVIDAD FISICA I

Sample Prevalence of inactivity

Characteristic Unweighted sample size no. {%) % prevalence® (95% Cl) aPR (95% CI)
Total 276,919 (100.0) I 27.5 (27.2-27.9) | -
Sex
Male 114,367 (47 .8 255(25.0-26.0) Ref
Ferrale 162552 152.2] 20,4 (20.0-20.0) 1.1{1.1=1.2)
Age group (yrs)
5064 133,362 [57.E] 254 {F5.0-2549) Fieef
H5-7F4 Ba4F4 (24.4) 26.9 [26.3-27.5] 1.1 411.8=1.1)
=75 G103 (17.E] 35.3 (34.5=-36.1) 1.341.3=1.4)

FIGURE 2. Prevabence of s=lif-reported physical inactivity amang

sdults aged =50 years, by chronic diseass status® and sge group —

Behaviosal Risk Factor Surveillance System, 2014

e 0 Mo chennic diseass . . .
1 B 21 chronic dsese “During the past month, other than your regular job, did you

EHE
participate in any physical activities or exercises such as running,

i calisthenics, golf, gardening, or walking for exercise?”
E‘:'
10

Charal S0esq E5-T4 )

Percenkage | nactine

Age group fyrsl



INACTIVIDAD FiSICA

Pravalénin & fotores assododes @ inotividode fisico em idesos: um
estude de base populocianal

s and facon oeovived with plys! descyidy omang e syt ¢ populorosdosed
ey

Bncréin Qesnme Rieie

Laie Matia Lopas Selgada!

Iognl Solelie Gomes:

Kire Siquain Fogol'

Karizn Qhveim Martinhe!

Luchene Fefima Femnendes Bmeile’
‘Wedaisan Cindlo de [Hiveing'

Fry, Baas G, besmarn, Do m Lo, T8 1934 ED-£7

Variaveis Tut'%t 1:'I'+_"ir'ﬂ].1:“l'l1:'!ﬂ ,Rli . Valor p
n (o) () (102 95%0)
Sexo (0,023*
Feminino 331 (53,3) 6,2 1,0
Masculino 290 (46,7) 74,5 1,12 (1,02-1,25)
Faixa etiria (anos) 0,001"
ol a 69 311 (50,1) 65,3 1,00
T0a79 216 (34.8) 71,3 1,09 (0,97-1,22)
80 e mais 04 (15,1} 829 1,27 (1,12-1,44)




INACTIVIDAD E REDUCCION DEL MUSCULO ESQUELETICO

Study Model of disuse Duration of Muscle loss (%/day) Strength loss (%/day)  Changes in muscle Changes in signaling
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 C5A) 1.8 - -
Hvid et al. (2011) Immuobilization 14 - 1.6 (single fiber force) = =
Smith et-al, (2012) Immobilization 4 2.3 3.5 - t+ MAFBx and MuRF1 gene
expression (4 days)
14 0.9 (fiber CSA) 1.1
Drummond et al. (2012) Bed-rest 7 0.6 - 40% | (postprandial) + mTOR protein content, |
mTOR phosphorylation in
response to EAA
Deutz et al. (2013) Bed-rest 10 0.5 0.9 (NS) 21% )

Abbreviations: CSA, cross sectional area; MAFBx, muscle atrophy F-Box/atrogin-1; MuRF1, muscle-specific RING-finger protein 1; mTOR, mammalian target of rapamycin;

NS, non-significant.

B.T. Wall et al. Ageing Research Reviews 2013 ;12(4):898-906



INACTIVIDAD — HOSPITALZACION

REDUCCION DEL MUSCULO

Hand grip strength

EMPOWER study

373 patients aged 70 > years

(mean age: 79.6 + 6.38 years)

wards of the VU University Medical Center
risk of 4 geriatric conditions

Apendicular lean mass

Van Ancum et al. Gerontology 2017;63:507-514
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INACTIVIDAD — HOSPITALZACION

REDUCCION DEL MUSCULO

Study

& HAND GRIP STRENGTH
Elective admission

Bamy

Gatt

Houboeo

Biathis

Il

Mygren

Owvearall

Heterageneity (| squared)

Beute admission

Areran di Trililem {amgresic)
Arerzadi Trifilel [rof-anaraxic)
Bautmans (inflammatony
Bauimans (non-mflammasory)
Bodkan

Blarnc-Bisson

Do Bisydar

hfatin-Sahiacior

ets

Sloan

\femeenan

Cverall

Heteropeneity (| squared)

1.27
0.47
.24
0,21
.
.72
.42

19
038
082
044
.50
041
0o
) 1]
061
0,04
0.0
0.1%

86%. CI

=210, 0 43)
{3, <000
(ST, 002
{-0.44,0.02)
{1043, 0.24)
{-0.89, .0 46
{-0.66, -0.17)

{0049, 0.47T)
08, DET
48 1.18)
{013, 1:.01)
1090, -0006G)
(3 0s, DT
(3.00, 0.15)
(kg9 0 10)
(D6, 1.78)
{043, 062)
{42, 042
(=002, 0.3T)

25 estudios

1,789 pacientes
Edad: 65-89 aiios
Mediana estancia hospitalaria: 14,7 dias

B: MUSCLEMASS

Elective admizszsion
Henrnksen 20 058 (-1.05 -0 10) #
Houbarg a0 0035 009 061) =
Myaren ol -04E (0073, 023 -
Overall 148 -0.44 (-0.61.-0.27) &
Hateroganaity (| squned) 0%
Acute admission
Cloan 4 D41 {098 01H .
Vermeeren 22 015 {057 0.2 '
Overall 35 025 |40.58, 0.08) *
Heterogeneaity (| squarad) 00%
é --I-.~ 4 -:-Is ; ule :
[hacrase INnCrsa s

Van Ancum et al. Experimental Gerontology 2017;92: 34-41



‘ CATABOLIC CRISIS — CONDICCIONES AGUDAS

#

a

i
=i

L i
LA

Lean rrusche mass (g)
ra
- ch

— Bowden Davies et al.
A0 50 ) m Bk ' Ther Adv Endocrinol Metab 201 9, 10: 1-15

Age [yean)

a

——Lean misse mass (kg)  ——Lsan musck mass kgl

Yourger individuals have higher

Younger palents bassine muecls mass 4

w - - baseling, lose less lean muscla mass

g %é.'z',-,;h=.__ — with physical inactivity and regain this at
- e a quicker rate with retraining

E Oider individuals have lower baseline
E Dider patierts basebng muscls roes lean muscle mass and have a slower,

mare variable rate of recovery with
retraining following physical inactivity

Interventions  including
y exercise and nutribonal
A shratagies aim o minimize

'g impact of physical inactivity

ard improve speed and rate
of recovery.
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CONCLUSIONES

El envejecimiento conduce a una reducciéon de la masa muscular
Varios mecanismos contribuyen a este aspecto

Inactividad
Varias causas

En la Hospitalizacién
Pérdida de masa muscular y fuerza muscular

Depende de la razén de la hospitalizacion
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