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Effekt af proteinindtag pa muskelmasse og styrke

Effekt at proteinindtag pauskelmasse

Number of trials/ ,
Groups/subgroups SMD 95% Cl intervention groups P-value 1” (%)
All RCT 0.22 0.15:0.29 66/93 <0.01 7
RCT without resistance exercise 0.21 -0.15:0.58 6/6 0.38 25
RCT with resistance exercise (RE) 0.22 0.14:0.30 62/87 <0.01 6.2
- . o
Effekt at proteinindtag pauskelstyrke
Number of trials/
Groups/subgroups SMD 95% ClI intervention groups P-value P (%)
All RCT reporting lower-body strength 0.20 0.08:0.33 50/70 <0.01 52.8
RCT without resistance exercise 0.14 —0.36:0.64 4/4 0.44 20.4
RCT with resistance exercise (RE) 0.21 0.08:0.34 47/66 <0.01 54.5
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Hvormegetprotein har manbehovfor?

Raske maend (n=6, alder 2@ ar)
Tung styrketraening far protein indtag
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Figure 5 Segmental linear regression between relative total protein
intake (g/kg body mass/day) and the change in fat-free mass (AFFM)
measured by dual energy X-ray absorptiometry. Each circle represents a
single group from a study. Dashed arrow indicates the break point=1.62
g protein/kg/day, p=0.079. Solid arrow indicates 95% Cl, (1.03 to 2.20).

Morton et al 2018, Br J Sports Med



Guidelines fodagligtprotein indtag?

1) WHO: RDA = 0.83 g protein/kigppsveegt
A For atsikreprotein-balance
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Guidelines fodagligtprotein indtag?

1) WHO: RDA = 0.83 g protein/kigppsveegt
A For atsikreprotein-balance

2) NNR: >6%r: 1.2 g protein/kgkropsveegt
A Immunfunktion
A Restitutionefter sygdom
A Veevsheling
A Bibeholdemuskelmasse

3) ACSMAtleter: 1.6 (1.22.0) g protein/kgkropsveegt
A For atunderstatte
A Metabolisktilpasninger 75 kg x 1.6 g protein =
A Veevsreperationogremodelering 120 g protein
A Proteinomseetning




Myter om proteinindtag

Du skal indtage protein umiddelbart efter en traening
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Timing af indtag

Mean Difference Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
After exercise
Holm 2008 (26) 3.9% 0.33 [-0.64, 1.29] =
Hwang 2017 (49) 21%  1.16[-0.14,2.46] 1
Negro 2014 (53) 0.8%  1.70[-0.41,3.81] —_ /
Pihoker 2019 - after EX (55) 4.0% 0.49 [-0.46, 1.44] N .
Reidy 2016 - soy (56) 33%  0.84[0.21,1.89)] T ft
Reidy 2016 - whey (56) 33%  0.25[-0.79, 1.29] S i— E e r tr& nin g
Villanueva 2014 (77) 0.7% 0.85[-1.47,3.17] ]
Volek 2013 - soy (63) 3.8% -0.50[-1.48, 0.48] —
Volek 2013 - whey (63) 3.8% 1.00 [0.02, 1.98] e -
Subtotal (95% Cl) 25.7%  0.51[0.13, 0.89] L 4

Heterogeneity: Tau? = 0.00; Chi? = 8.12, df = 8 (P = 0.42); I = 1%
Test for overall effect: Z = 2.66 (P = 0.008)

Before exercise and after exercise

Hoffman 2009 - before and after EX (19) 0.3% 0.80 [-2.46, 4.06]

Josse 2010 (50) 118%  0.80[0.25, 1.35] —

Taylor 2015 (61) 3.1% 1.10[0.03, 2.17] E—

Verdijk 2009 (76) 24%  0.10[-1.12,1.32] —— . .
Wik 2010 64 il I Fartreeningog efter treening
Weisgarber 2012 (65) 0.6%  0.20[-2.29, 2.69]

Subtotal (95% Cl) 20.0%  0.70[0.28, 1.13] L 2

Heterogeneity: Tau? = 0.00; Chi? = 2.04, df =5 (P = 0.84); I = 0%

Test for overall effect: Z = 3.24 (P = 0.001)

Not around exercise

Bell 2017 (66) 6.1% 1.37[0.60, 2.14] ——

Chanet 2017 (69) 2.9% 0.50 [-0.62, 1.62] T

Daly 2014 (70) 6.0%  0.50[-0.27, 1.27] T

Hoffman 2009 - morning and evening (19) 0.4% 1.70 [-1.44, 4.84] N

Leenders 2013 - female (16) 3.0% 0.20 [-0.90, 1.30] R o

Leenders 2013 - male (16) 24%  0.40[-0.84, 1.64] —— - o
Norton 2016 (73) 152%  0.61[0.12,1.10] —a— Paet and ett|dspunktpa dagen
Ottestad 2017 (74) 12.2%  0.00 [-0.54, 0.54] ——

Snijders 2015 (60) 2.4% 0.20 [-1.01, 1.41] D S —

Tieland 2012 (28) 2.0%  0.10[-1.23,1.43]

Tieland 2012a (29) 1.7% 1.60 [0.15, 3.05]

Subtotal (95% Cl) 54.3% 0.52[0.22, 0.82] E 3

Heterogeneity: Tau? = 0.04; Chi? = 12.02, df = 10 (P = 0.28); I = 17%
Test for overall effect: Z = 3.42 (P = 0.0006)

Total (95% CI) 100.0% 0.55 [0.36, 0.74] *

Heterogeneity: Tau? = 0.00; Chi? = 22.81, df = 25 (P = 0.59); I? = 0% 34 2 3 2 47
Test for overall effe<':l: Z=566 (P(< 0.00001) Favors placebo  Favours protein

Test for subgroup differences: Chi* = 0.54, df = 2 (P = 0.76), I = 0%

Wirth et al. 2020 INutr




Hvornarskalprotein indtage®

1) ACSMAtleter: 1.2-2.0 g protein/kg ACSMbgISSNanbefalingettil atleter
kropsveegt 0.3 g protein/kgkropsveegtmaltid
A For atunderstgtte A Jeevntfordelt hver 3-4 time

A Metabolisktilpasninger
A Veevsreperationogremodelering
A Proteinomsaetning




% Protein intake

Fordelingaf protein indtag
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Helkropsprotein balance

Protein nedbrydning
A B C

Endogenous R, Endogenous R, Net-balance
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A Immunfunktion
A Restitutionefter sygdom

AUC
pmol phe x kg LBM-1 x 660 min-!

T
EVEN SKEWED

EVEN SKEWED EVEN SKEWED

A Vaevsheling
A Bibeholdemuskelmasse

Agergaard et al. 202@linNutr



Myter om proteinindtag

Proteintilskud er ngdvendige for at opna det anbefalede indtag

WHO: RDA = 0.83 g protein/kgppsvaegt
NNR: >6%r; 1.2 g protein/kgkropsvaegt

Atleter: 1.6 g protein/kgkropsvaegt



Hvormegetprotein spiservi?

| Danmarker detgennemsnitliggoroteinindtag1.0-1.2 g/kgkropsveegtdag

Pedersen et al 2015, DTU Fgdevareinstitugteanskernes kostvaner 202013




Proteinindhold

1 glas(2 dl)meelk= 7 g protein

1aeg= 7 g protein

2 diskyr= 22 g protein



Supplement vsalmindeligkost
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Er altgodtsa?

iser, at P° r,n
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8 - et overset
RS sundhedsprop)ep,

Underermfring er et Problem, SOM desvaerre bliver Overset p§
hospitalerhe og | &ldreplejen. Det er et Paradoks, For Vi ved, hvad
der virker effektivt



Geriatriskeeldre |

Indlagte geriatriske patienter \
>70ar, n=143 AN

During the hospital admissiont

Protein Placebo
Median Q1, Q3 Median Q1, Q3
From the diett (n) 70 74
Protein (g/d) 42 36, 52 42 30, 52
Protein (g/kg§ per d) 06 0.5, 0-8 0.6 0.5, 0-8

0.6 g protein/kg
kropsveegt

Gade et al 2019 BrJNutr



Rehabiliteringefter operation

Hofte eller knaealloplastikoperation Rehabiliteringefter knaealloplastik

A O s — EAA (20 g) or placebo twice daily
1.4~ IR Consumed
12 e i Placebo Group” (N = 20) EAA Group” (N =19)
o 1.0 l T l T l T . . . +
- T T Variable Baseline 6 Weeks Postop. Baseline 6 Weeks Postop. P Value
5 o8 Quadriceps
'5 081 Involved leg 4481309 3831239 48,66 + 3.45 43.87 £ 2.93 0.03 (0.04)
E 0.41 * Contralateral leg 49,98 + 3.05 46,44 + 2.94 55.49 + 3,87 5441 + 3.65 0.01(0.02)
0.2+ ﬁ ﬁ Hamstrings
0.0 ‘ . 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 + 419 67.50 + 3.75 0.01(0.02)
14, Females
2 T . L3
o | l . l . L
r'_c 1.04 * T T
'm 0.8 T " [— " " -
3 Atrofi af quadriceps og hamstringmusklerne
g o4 ﬁ . var signifikanstgrre i placebogruppeand |
0.24
ool | mm || , . , EAAgruppen
day 1 day 2 day 3 day 4 day 5

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

Weijzenet al 2019 JNutr HealthAging Dreyer et al 2018JBJS



Take home messages

For atsikreoptimal muskelrehabiliterindbgr manindtage1.2-2.0 g
protein/kg/dagc¢ dette er opnaeligtgennemen normal kost

Proteinindtag bar fordeles jeevnt gennem dagen via de daglige maltider

Langt de fleste raske individer far nok proteimen man bgr have et starre
fokus pa aeldre, iseer under rehabilitering






Other candidates

Creatine
- aids in theproductionof ATP énergysource) in themuscles It canenhance
musclestrength power, and overalinusclemass

Vitamin-D
- deficiencyhasbeenlinkedto reducedmusclestrengthand function

Omega3 fatty acid
- anti-inflammatorypropertiesthat canhelp reduceexerciseinducedmuscle
damageand inflammation enhancingnusclerecoveryand growth

Leucine, BCAA
- stimulate anaboligignalingand protein synthesis

- XXo



Energtilgeengelighed

Energitilgeengeligttil
Dagligtkostindtag Dagligtenergiforbrugvedtraening kroppensbasalefunktioner

Stofskifte reproduction,
knogleomsaetningprotein
syntese vaekst immunforsvar
hormoneZ X @




