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wn  Vad ar att aldras val?

UNIVERSITET

God fysisk funktion - oberoende
« Bevarade minnesfunktioner

1907 100-aringar, 10% oberoende, dvs. * Socialt engagemang - coherence
bevarad ADL, bra kognition och socialt status

- God syn

The Japanese Centenarian Study

- Regelbunden traning
- Inga fall
- Ingen alkohol

- Proteinintag

- Tuggférmaga

- Regelbunden somn
- Manligt kon

Ozaki JAGS 2007



Lrsn  Aldrande & sjukdom — funktionshinder

(Primary)
Sarcopenia

‘ Disability
(Secondary)
Sarcopenia

Sarkopeni och skorhet ar riskfaktorer for
disability/allvarliga funktionshinder




Protein-relaterade ogynsamma

UPPSALA

ameare tillstand under aldrandet

Sarkopeni = muskelforlust
och minskad muskelfunktion

Frailty/skorhet/gerasteni =
alders-relaterad viktforlust
och svaghet

Kakexi = sjukdoms-relaterad
iInflammationsdriven under-
naring

Disability/handikapp =
allvarlig begransning av
viktiga livsfunktioner




= Effekter av sarkopeni

Lag livskvalitet rae eta. age ageing 2013:42:378.84
INSUlINreSISteNS sanadactal. ur 3 ciin Nutr 2012;66:1003-1008
OStEOPOI0S verschueren et al. osteoporosis int 2013;24:87-98

Fall  Lanai £ etan cin nutr 2012;31:6528

Langre vardtider caiaiasaiessa. cin nutr 2013:32:772:6
Tidigare aterinlaggningar caiaiasaissa. ciin nut

2013;32:772-6

Okad mortalitet Laa e al. Age Ageing 2013:42:203-9

- samtliga utfall justerade for en rad "confounders”




Manga skal till 6kat
et proteinbehov hos aldre

_ S nghE?r W | Diseas
An_ab_ohc BN prote|n - [related proteiny|
resistance 3 raeds catabolsm

Low
postprandia
amino acid | .
availabilty | Decreased
> muscie
perfusion

I Sarcopenia

Deutz et al. Clin Nutr 2014



Det hander mycket under huden
swester NAr man aldras

. 75 mAn 20.80 &f Sarkopen obesitas

« Samma BMI

« Kroppsammansattning
(total-kalium gamma-
neutronmetod)

Cohn. Am J Phys 1980

20-29 40-49 60-69 70-79
Age (years)

Young, active Old, sedentary




. Muskel
UNIVERSITET nEsn

~40% av kroppsvikten
50-75% av kroppens protein
ROrlighet

Styrka

Aminosyrapool
Glukosreglering
Energiomsattning
Endokrina funktioner




= Aldersrelaterade orsaker till sarkopeni
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ApoptosT,
Kaspas-aktivering, mutationer i mitokondriellt DNA
Inflammation

Inaktivitet
Hormonopaus

testosterond, dstrogend, DHEAJ, GH!, IGF-I{

Insulinresistens
relativ fetma, inflammation

Naringsintag|
“anorexia of aging”, protein-RDI 0.8 g/d/kg?
“Motor units” | (~50% mellan 25 och 75 ar)




Aldersrelaterade orsaker till sarkopeni
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ApoptosT,
Kaspas-aktivering, mutationer i mitokondriellt DNA

Inflammation
Inaktivitet

Hormonopaus
testosteron, dstrogeny, DHEAV, GHV, IGF-1¥

Insulinresistens
relativ fetma, inflammation

Naringsintag|
“anorexia of aging’”, protein-RDI 0.8 g/d/kg?
“Motor units” | (~50% mellan 25 och 75 ar)




Proteinsyntes | muskel —
~vester Aldrande — anabol resistens!

« mMTORCI1-aktivering
Aminosyror
Mekanisk stim

« Anabola hormon

« Transkription
 Translation

cell membrane
(sarcolemma)

'§ oTlilamen
cross section Protein Synthesis

of myofilament

.' '/ actin
ot Walker et al. Med Sci Sports Exerc 2011:43
., .kmyosin P




Kan matvanor/proteinintaget

UPPSALA

st nayerka risken att bli sarkopen
och skor?
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Observations-studier




| Proteinintag och muskelmassa
svester— (Health ABC Study)

2006 Q / @’ 70-79 ér Quintle1  Quintle2  Quintle3  Quintile 4  Quintile 5

T T T l T l;
¢
b,c
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J,-b a,b,c
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Q1 - 0.8 g/kg bw, 11 E% protein
Q5 —|1.2 g/kg bw, 18 E% protein

 3-ars uppfoljning
* Muskelmassa (DXA)
« Kvintiler av proteinintag
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Slutsats:

HOogt proteinintag gor att

mUSklerna bleha”S Houston DK et al. AJCN 2008




Proteinintag och risken att bli
aveser - Dracklig” (frail)

« 244172 65-79 ar, 14 ]
 ”"Non-frail” — WHI Obs Study 12
 Proteinintaget varderades (FFQ)
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1.1 T+
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0.0

3 ars uppfoéljning
- ”"Bracklighet” bestamdes
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Uncalibrated Calibrated

Sammanfattning: Q1 -1 g/kg bw. 35 g animal prot
Ju hégre proteinintag, Q5 —[L.2 g/kg bw. 58 g animal prot

desto mindre risk for
bracklighet (frailty) Beasley et al. JAGS 2010




UPPSALA
UNIVERSITET

Behandlings-studier




. Protein-tillskott ensamt eller |
ursala — kombination med traning hos skora aldre
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65 "frail” (~79+1 ar) 62 frail (781 &r)
Protein-suppl. 2x15 g (mjolk) vs. Styrketraning 2 ggr/v, 24 v for alla

placebo i 24 veckor RCT: Protein-suppl. 2x15 g (mjdlk)
DXA, hand- och benstyrka, SPPB vs. placebo

Benstyrka och SPPB dkade av Benstyrka 6kade i b&da grupperna

extra protein
Muskelmassan (DXA) T 1,5 kg hos

Muskelmassan paverkades inte de somfick extra protein

12+

—

=~ Placebo
-8 Protein

[ Placebo

i Hl Protein
= T

] ] -
12 24 ' 12 24

Time (weeks) Time (wks)

@
1

SPPB (points)
i

Change in lean body mass (kg)

Tieland et al. JAMDA 2012:13:720-26 Tieland et al. JAMDA 2012:13:713-19
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' Protein + leucin + vitamin D till sarkopena icke-
ueesalA yndernarda: The Provide Study
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Chair-stand —
. 380>653r 77+1 &r tid att resa sig fran stol 5 ggr
Control * %
« RCT - 13 veckor - .

*%*

« 40 g prot, 3 g leucin,
1600 IU vit D, 300 kcal

e SPPB, HGS, Chair-stand,

Chair-stand time (seconds)
from bas

Reduction

DXA
| . Muskelmassa
Konklusion: 2 moon
s % Active

- Snabbare 5 uppresningar
- Okad muskelmassai ben
och armar

Bauer et al. manuskript

Change in appendicular muscle mass



Protein-intagets spridning och niva
svesrer - OvVer dagen —spelar det nagon roll?

- 8 friska, 25-55 ar, 50

50

« Tva monster under 7 dagar;

40

- 30+30+30 g Vvs.

* ’Mixed muscle fractional - 0

synthesis rate” — ra'PhA | B-fast Lunch  Dinner B-fast Lunch  Dinner
muskelbiopsi

Konklusion: 25% hogre protein-
syntes vid jamn "hog” spridning
Over dagen

24 h mixed muscle FSR (%/h)

Day1 Day 7 Day 1 Day7
EVEN SKEW

Mamerow M et al. J Nutr 2014
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Aktuella rekommendationer




e . Basalt proteinbehov hos aldre?
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Rekommenderat dagligt intag (RDI) 0,8 g/kg kv/dag
WHO 2007, NNR 2004, EFSA 2011

Rekommendationen ar baserad pa en meta-analys (Rand

2003) av 19 N-balansstudier, 235 individer
en studie med aldre >65 ar (Uauy, AJCN 1978)

Tre testproteinintag, forluster mats/uppskattas i urin, feces, hud;
jamvikt inom 5 dagar

Matfel?
Proteinkatabolism (sarkopeni/osteoporos) ar langsamma processer
(manga ar)




~ Nordiska Naringsrekommendationer 2012
UPPSALA . . . .
unversiter - Proteinrekommendation till aldre

... mal for aldres proteinintag ar

18 E%, motsv. 1,2-1,4 g/kg kv/d...
24 artiklar (A=1, B=16, C=7)

Kvavebalans-studier
Prospektiva observations-studier
Randomiserade Kontrollerade Studier (RCT)

Pedersen&Cederholm Food Nutr Res 2014




Fountain of youth
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vt - pra mat och fyS|s_k aktivitet




Nordic Nutrition Recommendations 2012
swvester Protein recommendation in old adults

Systematic review 2000-2011 (Healthy, >65y, >6 mo
observation or treatment period)

304 potential abstracts/154 full papers
24 papers (A=1, B=16, C=7)
* N-balance studies

« Observational prospectiv studies

« Randomized Controlled Trials

Evidence grading
Conclusive, probable, suggestive and inconclusive




Protein intake and muscle In
~veser elderly women

862 comm-dw, 75y, & : b
FFQ | . : IIIM“I
5y f-up [ :

DXA DALY PROTE INTAKE (9
« Muscle mass
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Dose-response pattern for
protein-intake and muscle
mass evolvement

Meng et al. J Bone Min Res 2009;24:1827-34




wsnn  Does kind of protein matter?
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48 males, 74 years,

20 g whey vs. casein
VvS. casein hydrolysate

FSR by phenylalanine
tracer ingestion

Whey induce higher muscle
protein accretion than caseine

Whey is

* faster absorbed

» digested faster

e contains more leucin

But perhaps casein provides Pennings et al. AJCN 2011
a prolonged effect?




Vilken proteinmangd ger maximal
menl o proteinsyntes?

- 17 unga/34 ar vs. 17 aldre/68 ar

- 30 g vs 90 g protein (113 g vs
340 g kétt )

- proteinsyntes m. tracerteknik

B Young
O Elderly

0.14

Slutsats:
- 309 likabrasom 90¢g 012 B340,

- Ingen skillnad ung/ 008
gammal 006

- >30 g protein/maltid? o

0.00
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Post-absorptive Post-prandial

Symons et al. JADA 2009;109:1582-1586




5  Yes, there are beneficial effects of higher
ueesaa grotein intake in older adults
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Sarcopenia and frailty are related to
insufficient protein intake

Anabolic resistance requires higher protein
Intake in old adults

Recent recommendations go from 0.8to 1.2g ™
protein/kg bw/day

Essential amino acids, incl. leucin may induce
extra anabolism

Exercise and vitamin D are essential for Lz/ A

muscle growth ©§
/\ e ;
L

25-30 g protein/meal probably induce
maximum protein synthesis

Thanks for your attention




Metaanalys av kombinerad traning och
UPPSALA . .
oaversiter - proteintillskott

g 3 Fat-free mass

Bird, 2 : -
Bird, ZDGBb 4) -
Crbb 2007_}’13 s

22 RCT >6 v (N=680), unga S

och gamla ma..,egsgszha:

Walker, 20105 .
White 0

Willoughby. 2007 (9) 1

Varje studie separat — ingen H

ampbell 1995 (27) -
, 2008 (30) =

effekt vare sig pa massa
eller styrka | | , ,
Favors placebo (kg) Favors protein (kg)

32
33
34

Sammantaget ser man
additiva effekter av protein- Birg 20080 (4) 1 — Strength ——

. . . o Hartma_n, 2007 (5) -
tillskott och traning pa Hulm, 2006 (1) 1 —
Kerksick, 2006 (7)
«  muskelmassa Walberg, 2004 18) - .
White, 2009 (20) o ———
Willoughby, 2007 (9) 4 '
« styrka o ol ] P
I
1

Bemben, 2010 (26) -

L
Iglay, 2009 (32)
Verdijk, 2009 (34)
Subtotal - :
- ]
Total - :

Cermak et al. AJCN 2012;96:1454-64 -50 ’ 50
9

Favors placebo (kg) Favors protein (kg)




Metaanalys av proteinrika

UPPSALA
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36 RCT, 3790 patienter (1/3
gamla, 1/3 hoftfrakturer)

Observationstid 3 man
HOgprotein-ONS (>20E%)
Farre

« Komplikationer

- Aterinlaggningar
Forbattrad

* Vikt

« Greppstyrka

Cawood. Aging Res Rev 2012




Protein distribution over the day;
w~veser - Spread vs. pulse feeding: Outcome 2

« N=63,85%2y,
malnourished Spread
Group 1:

 11,23,12,22¢ _ I [
Group 2: ] I | . - t

. 4,482 11g evening
6 weeks
DXA, Hand Grip, ADL 05

B-fast Lunch  Dinner  Evening B-fast Lunch  Dinner Evening

Lean mass index

Pulse

Conclusion: ”...pulse feeding —- . .

has a clinically relevant effect on
lean mass in malnourished old...”

Bouillane et al. Clin Nutr 2013



Effects of essential amino acid
UNTVERSETET treatment after knee arthroplasty

'N=28 705y, RCT L ean mass

*Knee arthroplasty EAA: - 6+2 9

«20 g EAA vs placebo for Plac: - 18+2 %
6 weeks post-op I —

*MRI for lean mass M. Quadriceps strength
. 0
*Muscle performance EAA: + 77 %

Plac: - 167 %

Conclusion: EAA-treatment Timed up-go-test
protect lean mass and acce- EAA: -4=x10 %
lerate functional mobility after Plac: + 32%x10 %
knee arthroplasty

Dreyer et al. J Clin Invest 2013




ol Traning + leucin till sarkopena kvinnor
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One-way ANOVA
F=4253, P=007
(Ex+AAS>HE)

175 sarkopena kvinnor >75 ar
RCT 4 grupper — 3 manader

. "Exercise” 60 min 2 ggr/v
. Leucin 3 g 2 ggr/dag

. Kombination

. Halsoutbildning

Utfall

«  Muskelmassa /

«  Ganghastighet
. Knéaextension

i

Leg Muscle Mass (%)
l*'d — =] —_ 8] w -

HE

]
(=]
]

One -way ANOVA
P<.001 F=6.208. P=.001
(Ex.Ex+AAS>HE)

—
wh

Usual Walking Speed (%)
w =

=]

Ex+AAS

5 One-way ANOVA
7 =012 F=33811, P=012
i (Ex+AAS>HE)

/

Knee Extension Strength (%)

—
(=]

Positiv effekt av bade traning och
leucin. Kombinationen bast

wn

=]

1
()]

Kim et al. JAGS 2012:60:16-23




Kombinerad traning och proteintiliskott
Lresaa - —en metaanalys

Antonio, 2000 (24) - F tt_f
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22 RCT >6 v (n=680), unga an, 250 55
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Iglay, 2009
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4
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U;I-Jls/PESl?S.II?ET EUGMS - PROT'AGE 2013

JAMDA 14 (2013 ) 542559

TAVDA

... healthy old at least in :
the range of 1.0-1.2 g e JAMDA .

prot/kg bw/d

journal homepeage: www.]amda.com

. Spedal Article
...acute and ChronlC Evidence-Based Recommendations for Optimal Dietary Protein Intake in Older
disease or frail need People: A Position Paper From the PROT-AGE Study Group

Jiirgen Bauer MD**, Gianni Biolo MD, PhD ®, Tommy Cederholm MD, PhD <, Matteo Cesari MD, PhD 4,

even maore, l.e. 12-15 g Alfonso J. Cruz-Jentoft MD*®, John E. Morley MB, BCh, Stuart Phillips PhD®, Cornel Sieber MD, PhD",
Peter Stehle MD, PhD', Daniel Teta MD, PhD/, Renuka Visvanathan MBBS, PhD¥, Elena Volpi MD, PhD',

pl'Ot/kg bW/d Yves Boirie MD, PhD™

Bauer et al. JAMDA 2013:14:542-59




FSPEN EXPERT GROUP 2014

Contants lists gveilable at Science Direct

Clinical Nutrition

journal homepage: http: Heww. elsevier.comfiocateiclnu

ESPEN endorsed recommendation

Protein intake and exercise for optimal muscle function with
aging: Recommendations from the ESPEN Expert Group

Nicolaas E.P. Deutz™", Jiirgen M. Bauer ”, Rocco Barazzoni®, Gianni Biolo®, Yves Boirie®,
Anja Bosy-Westphal *, Tommy Cederholm %, Alfonso Eruz—jenml’t . EEljk{r Krznaric ',
K. Sreekumaran Nair/, Pierre Singer*, Daniel Teta ', Kevin Tipton ™, Philip C. Calder™"®

and 25, 2013. Based on the evidence presented and discussed, the following recommendations are made
(a) for healthy older people, the diet should provide at least 1.0—1.2 g protein/kg body weight/day, (b) for
older people who are malnourished or at risk of malnutrition because they have acute or chronic illness,
the diet should provide 1.2—1.5 g protein/kg body weight/day, with even higher intake for individuals
with severe illness or injury, and (c) daily physical acovity or exercise (resistance training, aerobic ex-
erdse) should be undertaken by all older people, for as long as possible.

Deutz et al. Clin Nutr 2014




