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Ernaering og fysisk aktivitet for seldre

Kulhydrat
45-65%

Fedt Protein
20_35% Jakob Agergaard, ISMC 15_20%



Hvorfor protein?

Valine

Leucine

HORMONES

Muskel

protein nedbrydning protein syntese

- Sygdom

- Inaktivitet

- Inflammation

- Stress hormoner

- Fysisk aktivitet og traening
- Protein indtag
- Hormoner

""" Jakob Agergaard, ISMC



Vi vil MEGET gerne bibeholde muskelmassen

* Opretholdelse af homeostase
— Bevaegeapparatet — stabilitet og balance

— Energiomsaetning og metabolisme
— Kropstemperatur

* Lav muskelmasse, muskelstyrke og funktion er staerkt relateret

til pget morbiditet og mortalitet l

Jakob Agergaard, ISMC




Guidelines for dagligt protein indtag

1) WHO: RDA = 0.83 g protein/kg kropsveaegt
* For at sikre protein-balance

2) ACSM: Atleter: 1.6 (1.2-2.0) g protein/kg kropsvaegt
 Metabolisk tilpasninger
* Vevs-reparation og remodelering
* Proteinopbygning

3) NNR: >65 ar: 1.2 g protein/kg kropsvaegt
* Immunfunktion
e Restitution efter sygdom
* Vevsheling
 Bibeholde muskelmasse

Jakob Agergaard, ISMC



Hvor meget protein spiser vi?

| Danmark er det gennemsnitlige proteinindtag 1.0-1.2 g/kg kropsveegt/dag

Pedersen et al 2015, DTU Fgdevareinstituttet — Danskernes kostvaner 2011-2013

Jakob Agergaard, ISMC



Protein indhold

1 2eg =7 g protein
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100 g hakkeb(bf 18 g protein

1 I 2 dI maelk = 7 g protein
glas ( ) g prote 100 g havregryn = 13 g proteln

2 dl skyr = 22 g protein
Jakob Agergaard, ISMC
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Geriatrisk aeldre

Indlagte geriatriske patienter
>70 ar, n=143

During the hospital admissiont

Protein Placebo
Median Q1, Q8 Median Q1, Q38
From the dietf (n) 70 74
Protein (g/d) 42 36, 52 42 30, 52
Protein (g/kg§ per d) 0-6 0-5,0-8 06 05,08

0.6 g protein/kg

kropsveegt!

Gade et al 2019 — Br J Nutr

Jakob Agergaard, ISMC



Rehabilitering efter operation

Hofte eller knzealloplastik operation Rehabilitering efter knaealloplastik
EAA (20 g) or placebo twice daily

A [ Provided
1.4- IR Consumed Males
1.2 I * % Placebo Group” (N = 20) EAA Group” (N = 19)
Koon * *
‘:,3 1901 T l “V l T l T Variable Baseline 6 Weeks Postop. Baseline 6 Weeks Postop. P Value®
2 08
LS Quadriceps
'E 4o Involved leg 44.81 + 3.09 38.31+2.39 48.66 + 3.45 43.87+2.93 0.03 (0.04)
C‘LQ 0.41 * Contralateral leg 4998 + 3.05 46.44 + 294 55.49 + 3.87 54.41 + 3.65 0.01(0.02)
0.2 ﬁ a Hamstrings
0.0 . - . . Y Involved leg 63.86 + 3.33 55.93 + 2.91 69.32 + 4.05 63.76 + 3.41 0.04 (0.04)
B Contralateral leg 63.64 + 3.33 58.75 + 3.05 69.37 + 4.19 67.50 + 3.75 0.01(0.02)
Females
1.4+ )
1.2 I I L I
® 10 * l _’I‘_ I *
;D"J 0.8 T o] et 1 L . . .
5 . Atrofi af quadriceps- og hamstringmusklerne
=4 .07 —
ko) . . [ . .
g o4 ﬁ . var signifikant stgrre i placebogruppen end i
0.2
ool | Lo || T , , EAA-gruppen
day 1 day 2 day 3 day 4 day 5

* Indicates a significant difference when compared with provided food, P<0.001

Weijzen et al 2019 - J Nutr Health Aging Dreyer et al 2018 - JBJS

Jakob Agergaard, ISMC



SOFT PROTEIN BAR

"Mere protein til fru. Hansen...”
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%/time

Respons til protein indtag

—— Muskel Protein Syntese

—— Muskel Protein Nedbrydning
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Respons til protein indtag
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Jakob Agergaard, ISMC Mitchell et al 2014 J Gerontol A Biol Sci Med Sci



Betydningen af inaktivitet

Pre-Bed Rest Bed Rest
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Post bedrest

* forskellig fra for bed rest
Tanner et al 2015 — J Physiol Jakob Agergaard, ISMC # forskellig fra unge



Betydningen af inaktivitet

Pre-Bed Rest Bed Rest

5-Day Bed Rest

Screening A
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Tanner et al 2015 — J Physiol Jakob Agergaard, ISMC # forskellig fra Young ved BED REST



Mere protein til fru. Hansen? RCT studier med protein/aminosyre

intervention under bed rest eller
unilateral immobilisering

Protein/Amino Acid Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Arentson-Lantz 2019 -4.5 2.1 10 -6.6 3.3 4 7.5% 0.80 [-0.41, 2.01] —
Arentson-Lantz 2020 -3 3 9 -66 33 5 7.6% 1.09 [-0.11, 2.28] A
Backx 2018 -6.5 4.2 14 55 3 13 14.0% -0.26 [-1.02, 0.49] -
Dirks 2014 -1.6 2 11 -0.7 21 12 12.6% -0.42 [-1.25, 0.41] -
Edwards 2020 -3.9 2.6 8 -33 15 8 10.1% -0.27 [-1.25, 0.72] — =
English 2016 -0.9 0.3 10 -1.2 03 9 10.4% 0.96 [-0.01, 1.92] s
Holloway 2019 -0.7 1.8 10 -24 23 9 10.7% 0.79 [-0.15, 1.74] T =
Kilroe 2021 -2.3 1.3 11 -2 13 11 12.4% -0.22 [-1.06, 0.62] 3
Mitchell 2018 -3.9 1.7 15 -42 36 15 14.9% 0.10 [-0.61, 0.82] —
Total (95% CI) 98 86 100.0% 0.20 [-0.18, 0.57] ’

Heterogeneity: Tau? = 0.12; Chi? = 12.37, df =8 (P = 0.14); I = 35% !

o B -4 2 0 2 4
Test for overall effect: 2= 1.02 (P = 0.31) Favours Control Favours Protein/AA

FIGURE 3 Comparison of muscle mass changes (as measured by leg lean mass, muscle cross-sectional area or muscle volume) between the
protein/amino acid group and the control group. ‘Favours control’ indicates that there was a greater loss of muscle mass (as measured by leg lean
mass, muscle cross-sectional area or muscle volume) in participants taking the protein supplementation. ‘Favours protein/AA’ indicates that there
was a greater loss of muscle mass (as measured by leg lean mass, muscle cross-sectional area or muscle volume) in participants taking the control

supplementation. Abbreviation: AA, amino acid. .
Hughes et al. 2024 — Exp Physiol
Jakob Agergaard, ISMC



Aminosyreoptag

LAT1 7-dages bed rest
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Drummond et al 2013 — Am J Physiol Endocrinol Metab
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Betydningen af fysisk aktivitet
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Agergaard et al 2017 — Am J Physiol Endocrinol Metab
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mRNA expression
Changes from Rest 0 h

Betydningen af fysisk aktivitet
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Agergaard et al 2017 — Physiological Reports
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5

Unilateral neuromuskulzer stimulering (NMES)

Delta change (%)

Neuromuskulaer elektrisk stimulering

dages bed rest

VL thickness

40+ N
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10‘ O A
A
*
CON NMES
Leg

Hansen et al 2024 — Physiological Reports

Young
Old

“Stgrre synteserate af
muskelproteiner i NMES benet |
lpbet af de 5 dages bed-rest”

Hansen et al. — unpublished
Jakob Agergaard, ISMC



Hvornar skal jeg spise mit protein?

Jakob Agergaard, ISMC
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MPS %/time

Morgenmad

Maltids fordeling
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Jakob Agergaard, ISMC
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Maltids fordeling

European Journal of Nutrition
https://doi.org/10.1007/500394-021-02487-2

Table 1 Summary of studies by design and outcome

ORIGINAL CONTRIBUTION q

Evenness of dietary protein distribution is associated with higher
muscle mass but not muscle strength or protein turnover in healthy
adults: a systematic review

Simon E. Jespersen' - Jakob Agergaard'

Received: 31 March 2020 / Accepted: 8 January 2021
© Springer-Verlag GmbH, DE part of Springer Nature 2021

"The strongest association was found for muscle
mass although limited to observational evidence. The
association between the evenness of protein intake
to muscle strength and protein turnover was weak.”

Muscle mass Muscle Protein
strength turnover

Cross-sectional studies

Bollwein et al. [48] X

Gingrich et al. [40] X X

Loenneke et al. [41] X X

Mishra et al. [47] X

Ten Haaf et al. [49] X

Valenzuela et al. [44] X

Yasuda et al. [38] X
Cohort studies

Farsijani et al. [43] X

Farsijani et al. [46] X
Randomised-controlled trials

Kim et al. [50] X

Kim et al. [42] X X X

Mamerow et al. [37] X
Comparative studies

Arnal et al. [45] X X

Arnal et al. [39] X
Clinical trial

Arnal et al. [51] X




EVEN (n=12), 69 £ 4ar Helkrops protein balance
SKEWED (n=12), 70 £ 3 ar

Protein nedbrydning
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Immunfunktion
Restitution efter sygdom

Veevsheling

) Agergaard et al. 2023 Clin Nutr
Bibeholde muskelmasse

Jakob Agergaard, ISMC



Take home messages

/Zldre bgr indtage cirka 1.2 g protein/kg/dag — dette er opnaeligt gennem
en normal kost

Proteinindtag bgr fordeles jaevnt gennem dagen via de daglige maltider

Langt de fleste raske individer far nok protein — men man bgr have et stgrre
fokus pa xldre, iseer under indleeggelse og rehabilitering

Et pget fokus pa proteinindtag for seldre bgr ga hand-i-hand med et gget
fokus pa fysisk aktivitet



