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Proteinanbefalinger hos raske og syge –
hvad gør protein godt for?



Synopsis:

•• 2007 WHO/FAO/UNU anbefalinger:2007 WHO/FAO/UNU anbefalinger:
Nitrogen balance eller funktionelle kriterier?Nitrogen balance eller funktionelle kriterier?

•• 3 ugers studie hos raske 3 ugers studie hos raske 
•• PatienterPatienter
•• RotterRotter



Protein and amino acid requirements in human nutrition
Report of a Joint WHO/FAO/UNU Expert Consultation - 2007

•• Protein Protein requirementsrequirements werewere basedbased onon studies of nitrogen balancestudies of nitrogen balance
•• AminoAmino acidsacids requirementsrequirements werewere ((mainlymainly) ) basedbased onon indicatorindicator

aminoamino acidacid balance (isotope balance (isotope labeledlabeled leucineleucine).).



Protein and amino acid requirements in human nutrition
Report of a Joint WHO/FAO/UNU Expert Consultation - 2007
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Protein and amino acid requirements in human nutrition
Report of a Joint WHO/FAO/UNU Expert Consultation - 2007

•• ……requirementrequirement is the is the lowestlowest levellevel of of dietarydietary protein protein intakeintake thatthat
willwill balance the losses of nitrogen from the balance the losses of nitrogen from the bodybody, and , and thusthus
maintainmaintain the the bodybody protein protein massmass……

•• …nitrogen balance …nitrogen balance doesdoes not not necessarilynecessarily identifyidentify the optimal the optimal 
intakeintake for for healthhealth, , whichwhich is is lessless quantifiablequantifiable..

•• ThereThere is is emergingemerging information information onon the the apparentlyapparently beneficialbeneficial
effecteffect of protein of protein intakesintakes in in excessexcess of the of the safesafe levellevel for for loweringlowering
bloodblood pressurepressure, , reducingreducing riskrisk of of ischaemicischaemic heartheart diseasedisease and and 
improvingimproving bone bone healthhealth. . CausalCausal relationshipsrelationships??

•• The The tasktask is to is to identifyidentify protein protein intakesintakes thatthat enableenable longlong--termterm
healthhealth and and wellwell--beingbeing

Pages 24, 250-251



What should we measure for ”long-term health and well-being”?

Mobility (timed-up-and go), TUG
Hand grip strength & endurance, HGS & HGE

Addenbrooke’s Cognitive examination, ACE
Continuous Reaction Time, CRT

Recording ? Subjective Measuring ? Objective

- requires a lot of validation

Lene Holm Jakobsen



Validation of continuous reaction time (CRT)
as a measure of cognitive function (part of mental function)
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High protein intake: study design
Twenty-four healthy, non-athletic men, aged 19-31 
years, were investigated.

They consumed a diet similar to their usual diet with a 
protein content = 1.5 g/kg per d for a one-week run-in 
period.

They were then randomly assigned to continue on this 
usual protein diet (UP) (n = 12) or to switch to a High 
Protein (HP) 3.0 g/kg per d (n = 12) for 3 weeks.

The subjects received all their food and drink from the 
metabolic kitchen and were allowed only to consume 
water and salt in addition.

One subject (HP) dropped out because of a flu.
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Composition of protein foods, % of total protein intake
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0.090.09EggEgg
1.711.71MeatMeat
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Danish Meat Association sponsored the study
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Reaction time and muscle function were measured, and 
blood samples were drawn, on the first day and on the 
day after the 3 weeks’ control/intervention diet

Day 1 Day 22

Week -1 Week 0 Week 3

Intervention periodRun-in
period

Lene Holm Jakobsen



Results
Mean ± SD of differences from first to final measurement: ? .
Student’s unpaired t-test comparison between groups 
* p<0.05, ** p = 0.015, *** p<0.001.

8.5 ± 9.3*8.5 ± 9.3*2.6 ± 5.32.6 ± 5.3?  P?  P--phenylalanine, mmol/lphenylalanine, mmol/l

78.1 ± 37.2***78.1 ± 37.2***0.4 ± 39.30.4 ± 39.3?  P?  P--valinevaline, mmol/l, mmol/l

--0.5 ± 0.5*0.5 ± 0.5*0.3 ± 0.90.3 ± 0.9?  Go/No?  Go/No--GoGo
Number of errors Number of errors 

-21.9 ± 22.1**5.7 ± 27.4?  Go/No-Go (ms)?

3.0 g/kg per 3.0 g/kg per dayday1.5 g/kg per 1.5 g/kg per dayday

Lene Holm Jakobsen



Results: No significant difference

?? HandHand Grip Grip StrengthStrength
?? HandHand Grip Grip EnduranceEndurance
?? TimedTimed UpUp--andand--GoGo
?? Addenbrooke’s Addenbrooke’s CognitiveCognitive ExaminationExamination
?? QualityQuality of Life (SFof Life (SF--36)36)
?? Serum IGFSerum IGF--II
?? Serum GHSerum GH
?? Serum insulinSerum insulin
?? Plasma Plasma glucoseglucose



Conclusions

?? A A highhigh protein protein intakeintake improvesimproves reactionreaction timetime
?? ThisThis maymay bebe due to an due to an increasedincreased cerebral cerebral 

concentrationconcentration of of dopaminedopamine
?? due to an due to an increaseincrease in in plasmaplasma--phenylalaninephenylalanine and and 

a a decreasedecrease in in monoaminemonoamine oxidaseoxidase BB
?? FurtherFurther research is research is neededneeded to to investigateinvestigate

?? otherother possiblepossible effectseffects of a of a highhigh protein protein intakeintake..
?? otherother age age groupsgroups, and , and womenwomen –– and patients and patients 



Patients…

Protein and amino acid requirements in human nutrition
Report of a Joint WHO/FAO/UNU Expert Consultation - 2007
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Protein and amino acid requirements in human nutrition
Report of a Joint WHO/FAO/UNU Expert Consultation - 2007
Chapter 11: Influence of infection on protein and amino acid requirements

Effect of 3 days’ sandfly fever in healthy volunteers.
35% of cumulative nitrogen loss due to decreased intake
Beisel et al. Ann Intern Med 1967; 67:744-779; Powanda & Beisel. Review. J Nutr 2003;133:322S-327S.



Intake in at-risk patients

83 ? 31)66 ? 3Protein, % of requirement

1.1 ? 0.041)0.9 ? 0.04Protein intake, g/kg per d

99 ? 31)84 ? 3Energy, % of requirement

1) P < 0.005 2) P = 0.0004

622)36Protein, % ptt ? 75% of req.

126 ? 51)106 ? 5Energy intake, kJ/kg per d

Team
N=103

Control
N=99

Intake (mean ? SEM)

Johansen N et al. Clin Nutr 2004; 23:539-550

2 N = 212 patients at risk (NRS-2002) in 3 hospitals from multiple 
specialities were randomized to standard treatment or a daily follow-
up care by a team of nurse and dietitian. Mean ± SD



Accomodation to 8 weeks’ inadequate protein 
intake.
2N=12. Castaneda et al. Am J Clin Nutr 1995; 62: 30-39

38 38 ?? 404041 41 ?? 39391)1)LBMLBM--DEXA, kgDEXA, kg

1) 1) Sign Sign ?? basebase--line line 2) 2) Sign Sign ?? ctrctr 3) 3) Sign Sign ?? ctrctr and 3 weeksand 3 weeks

35 35 ?? 303029 29 ?? 48481)1)FF1010/F/F5050

12 12 ?? 101012 12 ?? 991)1)Muscle relaxation rateMuscle relaxation rate

1.7 1.7 ?? 2.52.53.0 3.0 ?? 1.51.51)1)Skin test, n antigensSkin test, n antigens

0.010.01--0.030.03Balance, g/kg per dBalance, g/kg per d

0.910.910.470.47IntakeIntake, g/kg per d , g/kg per d 

ControlControlLow ProtLow Prot



3 months’ AA supplementation in healthy elderly
(12 g: leu, ileu, val, lys, cys, his, thr, met, phe, tyr, try)
Scognamiglio et al. Gerontology 2005; 51:302-308
(2N = 95. Age: 75 yrs. BMI: 27. Usual intake: 1700 Kcal, 62 g protein.

15 ? 201)14 ? 14Max handgrip, kg

*)*) 3 min at 40% of Max 3 min at 40% of Max handgriphandgrip 1) 1) P<0.001 P<0.001 2) 2) P<0.01P<0.01

72 ? 981)73 ? 72Questionnaire, walking stairs, score

215 ? 2691)212 ? 2126 min walking, m

55 ? 672)56 ? 56LV ejection fraction, exercise*)

AAControl



5 weeks’ supplementation with milk protein 
daily in elderly with hip fracture.
(2N = 62. Age: 82 yrs. BMI: 24. Usual intake: 48 g protein.
Tkatch et al. J Am Col Nutr 1992;11:519-25

521)80Complications incl. death, % of N

61)12Reduced femoral BMD in 7 mths, N

1) 1) P<0.05  P<0.05  2) 2) P=0.02P=0.02

691)102Length of stay incl. rehab, d

792)36Favorable clinical course, % of N

Protein
20 g

Control
Iso E CH



6 months’ supplementation with milk protein 
daily in elderly with hip fracture.
(2N = 82. Age: 81 yrs. BMI: 24. Usual intake: 48 g protein.
Schurch et al. Ann Intern Med 1998;128:801-9.

45.11)24.5Change in IGF-I, ? g/l

1) 1) P=0.02 P=0.02 2) 2) P=0.03P=0.03

331)54Length of stay, d

-2.32)-4.7Change in femoral BMD, %

Protein
20 g

Control
Iso E CH



Rats…



Effect of oral leucine on protein synthesis in rats
Crozier et al. J Nutr 2005;135:376-82.
100% =  the daily intake (1.35 g leucine/kg body wt) 



Effect of dietary protein on protein synthesis in rats.
Whey: 11% leucine; wheat: 7% leucine; 
30 E % whey = 0.6 g leucine/kg body weight
Norton et al. J Nutr 2009;139:1103-9



Hvad skal vi med proteiner?

?? Klassisk nitrogen balance Klassisk nitrogen balance inklinkl essentielle essentielle 
aminosyreraminosyrer

?? Anabolt drive: genopbygning efter natlig faste, Anabolt drive: genopbygning efter natlig faste, 
fysisk aktivitet, hungersnød og sygdomfysisk aktivitet, hungersnød og sygdom

?? IkkeIkke--kropskrops--protein funktioner: mental funktion, protein funktioner: mental funktion, 
muskelfunktion, appetitregulationmuskelfunktion, appetitregulation

?? Forskelle på proteinkilder: kød, mælk, fisk, ris, Forskelle på proteinkilder: kød, mælk, fisk, ris, 
hvede hvede 


