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Fractional muscle protein synthesis

1-2 % per day

(0.04 - 0.14 %h't)

Muscle reconditioning

Lance Amstrong Jay Cutler

Muscle deconditioning

- immobilisation
- sarcopenia

- cancer cachexia
- COPD

- type 2 diabetes

- cardiovascular disease




Muscle maintenance

Main anabolic stimuli

Nutrition is an anabolic stimulus

Amino acids

Amino acids stimulate protein synthesis

Post-prandial muscle protein synthesis

protein digestion

amino acid absorption

plasma amino acid availability

hormonal response

postprandial perfusion

muscle protein signaling proteins

myofibrillar protein synthesis




Research methods Stable isotope tracers

Post-prandial protein synthesis Post-prandial protein synthesis

Groen et al, PLOS one, 2015 Groen et al, PLOS one, 2015

Post-prandial protein synthesis Source of protein

- source of protein

- amount of protein
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- macronutrients
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- timing

>

- food preparation

- body position




Milk and Beef

Burd et al., Am J Clin Nutr, 2015

Plant based proteins

The Skeletal Muscle Anabolic
Response to Plant- versus
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Stephan van Viier,™" Nicholas A Bard,™" and Luc JC van Loon™*
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van Vliet et al., J Nutr, 2015

Plant based proteins

Muscle gain on plant based protein consumption

van Viiet et al., J Nutr, 2015

Wheat

Tang et al., J Appl Physiol, 2009
Yang et al., Nutr Metab, 2012

Gorissen et al., J Nutr, 2016




Plant derived proteins

¢ Nitrogen content

¢ Essential amino acid content
¢ Leucine

¢ Methionine

¢ Lysine

EAA, % of total protein

Essential amino acid content
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Gorissen et al., Amino Acids, 2019
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Leucine, % of total protein
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Leucine content

Gorissen et al., Amino Acids, 2019

Wheat

Gorissen et al., J Nutr, 2016

Plant and animal derived protein sources

Source Leucine (%) Protein per meal
Plant derived protein sources

Com 122 28
Rice 82 43
Soy 8.0 44
Pea 78 a4
Oat 7.7 45
Quinoa 72 49
Wheat 6.8 51
Potato 6.0 58
Animal derived protein sources

Whey 136 25
Bovine Milk 109 32
Casein 10.2 34
Beef 88 39
() 85 a
Cod 8.1 43

FSR (%'h")

Dose response effect

008+
£ 35 gwhey .

60 g wheat protein hydrolysate
0.06 B p ydroly:

0.044

0.024

Basal 0-2h 2-4h

Gorissen et a, . Nutr, 2016




Plant and animal derived protein sources
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Methionine, % of total protein
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Gorissen et al., Amino Acids, 2019

Anabolic properties of plant based proteins
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Alternative protein sources

4

Churchward-Venne et al., unpublished

Insect proteins
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Churchward-Venne et al., Nutrition Reviews, in Press

Meals

Conclusions

Protein ingestion stimulates muscle protein synthesis rates

Differences in anabolic properties of protein sources

Anabolic properties of amino acid and protein mixtures
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Waarom zou een 80-jarige

nog aan krachttraining
moeten doen?

https://youtu.be/mCRzi1tObe0
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