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Background

Current protein recommendations are on a gram per day
basis and do not account for individual meal responses of
muscle protein metabolism. The purpose of this experi-
ment was to examine if protein distribution could affect
long-term body composition and muscle mass in rats iso-
caloric, isonitrogenous diets, using the same protein
source.

Methods

Male Sprague Dawley rats (275g) were fed isocaloric/isoni-
trogenous meals containing whey protein, with protein
either distributed evenly at 16% of total energy over 3
meals (ED-Whey) or unevenly distributed over 3 meals
(UD-Whey) with the first 2 meals containing only 8% of
energy from whey protein and only the dinner meal con-
taining sufficient protein to optimize muscle protein
synthesis (MPS) (27.5% of total energy from whey protein)
for 11 weeks. Measurements were taken to assess post-
prandial rates of MPS, plasma amino acids, mammalian
target of rapamycin (mTOR) signaling, and the animals’
body composition was assessed by Dual energy X-ray
absorptiometry (DXA). Hind limb muscle weights were
taken to asses differences in muscle mass.

Results

The ED-Whey treatment with evenly distributed protein
produced a greater MPS response at the breakfast meal
(p<0.05) and larger gastrocnemius muscle weights
(p<0.05) compared to the UD-whey. While muscle mass
was larger in the ED-Whey treatment at 11 weeks, total
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lean body mass was not different between groups. This
may have been due to the large protein (i.e. nitrogen)
content of the dinner meal in the UD-Whey group pro-
ducing a shift in lean body mass deposition to the liver
and visceral tissues, which were larger in the UD-Whey

group.

Conclusions

Muscle protein metabolism is regulated on a meal-to-meal
basis and consuming multiple evenly distributed protein
meals that stimulate MPS multiple times is superior for
optimizing muscle mass compared to consuming the
majority of protein at a single meal.
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