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no data 

not 
related to progressive decline in kidney function 

can be attenuated by 
reducing the protein in the diet has no foundation.



no significant association between 
protein intake and change in glomerular filtration rate in 
women with normal renal function*

we cannot conclude whether… there is a long-
term association between amount of animal or vegetable 
protein intake and change in normal renal function.





no 
evidence that increasing the diet 
acid load promotes skeletal bone mineral loss or osteoporosis.

protein's positive effect on 
bone health is augmented by increased calcium intake

only be beneficial under 
conditions of adequate calcium intake.
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Feeding-induced changes in MPS
are enhanced by resistance exercise 
and fasted state losses are lower –
resistance exercise is fundamentally 
anabolic, this effect is long lasting!



optimal



Maximal rate of muscle protein synthesis at 20g
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20g of egg protein
~8.6g EAA 

or 
0.25 g protein/kg/meal



maximally 
stimulates MPS 

 Stuart M Phillips 



Areta J L et al. J Physiol 2013

Repeated doses of 20g of whey give the greatest 
anabolic response in a 12h period

Bolus – 40g every 6h
Intermediate – 20g every 3h
Pulse – 10g every 1.5h
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feeding ( per 3h) of a dose of 20g 
(~0.25 g/kg/meal)

 Stuart M Phillips





Protein Ingestion before Sleep Improves Post-exercise Overnight Recovery
RES, PETER; GROEN, BART; PENNINGS, BART; BEELEN, MILOU; WALLIS, GARETH; GIJSEN, ANNEMIE; SENDEN, JOAN; 
VAN LOON, LUC. Medicine & Science in Sports & Exercise. 44(8):1560-1569, August 2012.

FIGURE 5 . A, Rates of whole-body protein breakdown, synthesis, and oxidation rates and net protein balance (expressed 
as micromoles of phenylalanine per kilogram per 7.5 h) in the PRO and PLA experiments measured during the 7.5 h of 
overnight recovery. B, Mixed muscle protein FSR during overnight recovery (0-7.5 h) in the PRO and PLA experiments 

using average plasma [ring-2H5]phenylalanine enrichment as a precursor. Following ingestion of 40g of 
protein.



attenuates overnight 
reductions in MPS may

 Stuart M Phillips
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Changes in Quad CSA during the 12 wk (B) in healthy young men who did or did not receive 
protein supplementation. 

Tim Snijders et al. J. Nutr. 2015;145:1178-1184

©2015 by American Society for Nutrition



Muscle fiber size before and after 12 wk of resistance-type exercise training (A, B) and changes 
during 12 wk (C, D) in healthy young men who did or did not receive protein supplementation. 

Tim Snijders et al. J. Nutr. 2015;145:1178-1184

©2015 by American Society for Nutrition



Total 1RM (sum of all 1RM tests) strength before and after 12 wk of resistance-type exercise 
training (A) and changes during 12 wk (B) in healthy young men who did or did not receive 

protein supplementation. 

Tim Snijders et al. J. Nutr. 2015;145:1178-1184

©2015 by American Society for Nutrition





• 4 equally spaced protein containing meals/d: ~0.25-0.3 
protein/kg/meal

• 1 pre-sleep meal (larger): ~0.5-0.6 g protein/kg/meal

• TIMING and MEAL SPACING are important





Forest plot of the results of a random-effects meta-analysis shown as pooled mean 

differences with 95% CIs on fat-free mass in younger and older subjects (weighted mean 

difference: 0.69 kg; 95% CI: 0.47, 0.91 kg; P < 0.00001). 

Cermak N M et al. Am J Clin Nutr 2012;96:1454-1464
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Churchward-Venne T A et al. Am J Clin Nutr 2013;99:276-286

F a s te d 0 -1 .5 1 .5 -4 .5

0 .0 0

0 .0 2

0 .0 4

0 .0 6

0 .0 8

0 .1 0 E X -F E D

a

b

T im e  (h )

M
P

S
 (

%


 h
-1

)

b

c c* *

6 g  W h e y 2 5 g  W h e y 6 g  W h e y  +  5 g  L e u



I
C
 [
L
e
cu

in
e
]

Time (min)

M
us

cl
e
 P

ro
te

in
S
y
nt

h
e
si
s

Leucine 
‘Trigger’

High Leu 

Mod Leu

Low Leu

0 30 120

© SM Phillips











nutrient-rich

nutrient-rich sources of protein 



reduce energy intake 

nutrient-dense foods



* (iron, zinc, B12)

* (calcium, vit D, 
potassium, 

* (iron, folate, B12, lutein)

* (n-3 fats, B-vitamins, vitamin A)

* Excellent sources of protein and amongst the top 10 protein-containing 
foods North Americans






