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Abstract

Skeletal muscle disuse occurs in various scenarios, including bed rest for illness or limb 
immobilization¹. Even a relative ‘disuse’ modelled experimentally using reduced daily steps 
results in similar adaptations, albeit on a slower scale². Disuse is most problematic in older 
persons, especially those with chronic disease, overt malnutrition or undernutrition³. Disuse 
induces a marked perturbation to the processes that govern muscle protein turnover – 
muscle protein synthesis (MPS) and muscle protein breakdown (MPB). The disuse-induced 
removal of contractile stimulation of muscle results in a loss of amino acid sensitivity and a 
reduced stimulaiton of MPS, similar to the anabolic resistance of feeding⁴. The result is rapid 
deconditioning and loss of strength, muscle mass, and general worsening of metabolic 
regulation³. Combating these adverse disuse effects has been attempted with nutritional 
support with some success5, 6. The strategic mitigation of disuse atrophy requires a 
formulation with a balance of high-quality protein and energy to support an anabolic 
(anti-catabolic) state. An optimal approach to mitigating disuse-induced decline will require 
specific protein and amino acid formulations in combination with other nutritional supports, 
including adequate energy. The primary ingredients in any such formulation would include 
proteins with a high leucine content since leucine is the primary amino acid responsible for 
the stimulation of MPS7. There must also be, of course, all other essential amino acids (EAA) 
in abundance to support ongoing MPS. These sentiments are particularly true in persons 
with sarcopenia, for whom high-quality protein is of primary importance8, 9. There also needs 
to be a focus on the provision of sufficient energy so as to rive anabolism and support 
recory.

The main reason why we should attempt to aggressively support an older malnourished 
patient during a disuse event is because the loss of muscle is profound in these patients. 
Older persons may also be sarcopenic, which would exacerbate the loss of muscle10. We 
know that older people struggle to return to normal function after disuse, and often, muscle 
loss during these times represents a permanent loss, and the older patient is at risk of a 
downward spiral of events that is hard to mitigate. The illustration below shows the vicious 
cycle of how prolonged immobility and reduced muscle mass and function can become 
incapacitating.
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The aim of my presentation is to present a review of the protein- and amino-acid-related 
supports that are core to the mitigation of disuse or even reduced activity-induced atrophy 
with an emphasis on older persons who may be at risk for malnutrition. Ideally, protein 
nutrition would induce a more rapid return to normal function and break the cycle of 
undernutrition/malnutrition and disuse-induced muscle loss and the downward spiral 
associated with such conditions.
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