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Task Description:

We have completed this project and have studied the effects of chronically elevated cortisol and hypocaloric diet
throughout 14 days of bed rest on muscle protein, lean body mass (LBM), and muscle function. We have completed 13
subjects. Preliminary evidence indicates that combined elevation of cortisol and a hypocaloric diet throughout bed rest
increases muscle resistance to the action of insulin and increases the loss of lean body mass. This investigation is
relevant to both clinical and astronaut populations, as both are prone to under-nutrition during a stress state. Further, we
intend to investigate nutritional and exercise countermeasures with this model to determine an optimal operational
countermeasure that can be economically (in terms of crew time and payload) utilized to ameliorate muscle loss during
prolonged space flight. 
  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:

Earth-based Implications: Prolonged inactivity is inherent to trauma, serious injury, or major surgery. These events
represent a significant stress to the patient such that the resultant muscle loss and weakness impairs subsequent
rehabilitation. The requirement for hospital intensive care often entails hypocaloric intake in the patient, thereby further
exacerbating the deleterious effects of hospitalization. This project was designed to investigate countermeasures that will
maintain muscle mass and function during periods of prolonged inactivity. The proposed interventions are primarily
nutritional, with the idea that minimal activity will enhance nutritional effectiveness. The nutritional intervention is of
unique design and composition so as to have a maximal benefit on a gram per gram basis. Thus, these investigations are
directly applicable and translatable to patient populations. 
  

Task Progress:

Major Accomplishments 
This project represents a combination of two NASA-funded protocols, which investigated nutritional countermeasures to
activity-induced sarcopenia. Our previous NASA project demonstrated that essential amino acid supplementation (EAA)
throughout bed rest preserved lean body mass and reduced the loss of muscle function. However, the supplement we
utilized was not feasible for delivery during space flight. The general goal of the current proposal is to reduce the amount
of supplement required by optimizing the composition, the amount, and the timing of ingestion in order to effectively
minimize the loss of lean body mass and function. Since the protocols of Drs. Wolfe and Ferrando were designed to be
complementary, we have included them under one institutional review board (IRB) protocol at University of Arkansas
for Medical Sciences (UAMS). Thus, this report will detail progress in both grant projects. 

Since our move to UAMS, we have completed three important study groups related to the goals of this project. The aims
we focused upon represented the testing of a more practical approach to the delivery of EAA in an astronaut population.
We have completed the following specific aims: 

1. Determine if the addition of 3 g of leucine to meals results in a stimulation of muscle protein synthesis over a 24 hr
period. Two groups of subjects were studied during short-term bed rest; a control and a leucine group. In the control
group, we enrolled 12 subjects and studied 8, while in the leucine group, we enrolled 8 and studied 8. While analyses are
currently underway, preliminary data indicates that muscle protein synthesis was greater during the first day of bed rest
with the leucine supplementation. It does not appear; however, that leucine supplementation was effective in stimulating
muscle protein synthesis on subsequent days of inactivity. 

2. Determine if ingestion of 7.5 g of EAA three times per day between meals will efficiently (gm protein synthesized/gm
ingested) stimulate muscle protein synthesis. This group will be compared to a control group consisting of 2-day bed
rest alone. We hypothesize that 7.5 g EAA will preserve muscle protein synthesis during bed rest. While 8 control
subjects were studied, we also enrolled 10 and studied 7 subjects given 7.5 g of EAA TID (three times a day) throughout
bed rest. Based upon our previous work, we anticipate that the addition of 7.5 g of EAA TID will result in an increase
synthetic response. While these analyses are ongoing, this dosage allows us to ascertain a dose-response of EAA, given
our previous results with the maximal response of 15 g. 
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