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Aging is associated with diminished accretion of muscle proteins
after the ingestion of a small bolus of essential amino acids'™>

Christos S Katsanos, Hisamine Kobayashi, Melinda Sheffield-Moore, Asle Aarsland, and Robert R Wolfe

ABSTRACT

Background: Previous evidence suggests that aging in healthy per-
sons does not result in decreased incorporation of muscle proteins
after a bolus ingestion of 15 g essential amino acids (EAAs).
Objective: We sought to examine whether ingestion of a smaller
bolus of EAAs is associated with diminished accretion of muscle
proteins in the elderly when compared with the young.

Design: Eleven elderly subjects (x = SEM: 68 £ 2 y) and 8 young
control subjects (x = SEM: 31 *+ 2 y) were studied in the postab-
sorptive state and for 3.5 h after a bolus ingestion of ~7 g EAAs.
Muscle protein accretion and synthesis were measured with the
femoral arteriovenous phenylalanine net balance technique during a
constant infusion of L-[ring-*Hs]phenylalanine.

Results: Similar to previous observations, no significant differences
in the postabsorptive phenylalanine net balance were observed be-
tween the groups. However, the mean (£SEM) net phenylalanine
uptake after EAA ingestion was significantly less in the elderly (9.9
=+ 3.7 mg/leg) than in the young (25.1 = 3.7 mg/leg; P < 0.05). The
mean (=SEM) rate of disappearance of phenylalanine during the
same period significantly increased above basal rates in the young
(36 * 3 compared with 30 + 3 nmol - min™" - 100 mL leg volume ™ ";
P < 0.05) but not in the elderly (30 = 3 compared with 28 £ 5
nmol - min~" - 100 mL leg volume™'; P > 0.05).

Conclusions: These data indicate that aging results in a diminished
accretion of muscle proteins after ingestion of a small dose of EAAs.
These findings may have practical implications with respect to the
amount of protein contained in supplements given to the elderly for
enhancing the stimulation of muscle protein synthesis. Am J
Clin Nutr 2005;82:1065-73.
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INTRODUCTION

The decrease in muscle mass that occurs with aging has been
extensively described in humans (1, 2). It has been suggested that
changes in the fractional rate of muscle protein synthesis in the
basal state may be responsible for the loss of muscle mass that is
observed with aging (3, 4). However, this is not a consistently
observed response; it has been shown that under basal conditions
the fractional rate of muscle protein synthesis was not impaired
in apparently healthy elderly persons (5, 6). Regardless of
whether muscle protein synthesis is decreased in the postab-
sorptive state, a significant part of daily life is spent in the fed
state, and feeding is an important regulator of muscle protein
synthesis (7).

Am J Clin Nutr 2005;82:1065-73. Printed in USA. © 2005 American Society for Nutrition

The availability of blood amino acids is a potent stimulus for
muscle protein synthesis (8, 9), and essential amino acids (EAAs)
are primarily responsible for this stimulatory effect (10). It is
possible that the mechanisms associated with the stimulation of
muscle protein synthesis by an elevation in blood EAAs are less
responsive in the elderly. However, no differences in muscle
protein synthesis were apparent with age when amino acids were
ingested either as small boluses over time (5) or in a more prac-
tical fashion, such as in a single bolus (11); increases in muscle
protein accretion were not different between the young and the
elderly.

The response of muscle protein synthesis was shown to di-
minish with progressively increasing doses of amino acids (12).
Specifically, the rate of muscle protein synthesis increases as
blood amino acid concentrations increase, but the magnitude of
the stimulatory effect diminishes at higher concentrations of
blood amino acids, and muscle protein synthesis appears to be-
come saturable at high amino acid concentrations (>250% in-
crease). The ingestion of 15 g EAAs in a previous study (11)
resulted in a large increase in arterial amino acid concentrations
(=300%), which could have saturated the system and elicited a
maximal response in the stimulation of muscle protein accretion
in both the young and the elderly.

After a nutritional intervention, muscle protein accretion oc-
curs when the rate of muscle protein synthesis is higher than the
rate of muscle protein breakdown. Changes in the rates of muscle
protein synthesis and breakdown can be reflected in the response
of muscle protein balance. On the basis of the evidence presented
in the previous paragraphs, it is possible that the response of
muscle protein balance to nutritional interventions that induce
small increases in blood amino acid availability may be worse in
the elderly than in the young. Such a scenario has practical
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