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Research Summary: Protein Supplementation during Endurance Exercise
Many recent studies have been done to examine the implications for muscle damage and recovery when a carbohydrate+protein beverage is consumed. Research has been done on both whey and branched chain amino acids as a protein source during exercise.
The prevention of muscle damage is crucial to improving performance and enhancing recovery. It has been shown that muscle fatigue will occur independent of dehydration and muscle-glycogen depletion. It has been suggested that increasing blood amino acid levels can signal the brain to reduce the release of cortisol, therefore preserving muscle amino acids and using exogenous amino acids as fuel instead as carbohydrate stores decrease and the reliance on fat and protein as fuel increases. (Marcora SM, Bosio A, de Morree HM. 2008. Locomotor muscle fatigue increases cardiorespiratory responses and reduces performance during intense cycling exercise independently from metabolic stress. Am J Physiol 294(3):R874-83).
Evidence for whey protein versus carbohydrate only supplementation during exercise is lacking. Most studies with whey protein have shown that ingestion of whey protein+carbhydrate results in less muscle damage and later fatigue than a non-nutritive placebo. The proposed advantage from whey protein+carbohydrate over the placebo is simply an increased caloric content. Only one study to date has been done comparing the effect of isocaloric carbohydrate and protein+carbohydrate intake; that study showed that there was no advantage of protein+carbohydrate over carbohydrate only when the total caloric provision is the same.
Branched chain amino acids have been shown to reduce muscle damage by providing and exogenous source of amino acids for fuel and delaying muscle breakdown for amino acid use. Cortisol response is lower when BCAA’s are supplemented during exercise. Because there is less muscle breakdown during exercise, endurance capacity is greater, and muscle damage post-exercise is lesser. Therefore, recovery occurs more quickly. Another benefit is enhanced immunity due to the attenuated immune-suppressive stress response triggered by exercise. Consumption of BCAA + carbohydrate during exercise is optimal for recovery, and may enhance performance. It can be argued that even if such a solution does not yield immediate post-exercise performance enhancements, long-term performance is enhanced by decreasing the potential for overtraining. There is also some evidence that BCAA use before and after exercise also enhances recovery.
Following is an annotated bibliography briefly reviewed the literature pertaining to protein supplementation during exercise.

Evidence for Whey Protein + Carbohydrate During Exercise
Kipp R, Seifert JG, Bacharach D. (2005). Carbohydrate and protein gel increases finishing success during slalom ski race training. European College of Sports Medicine, Belgrade, Serbia-Montenegro. Kikic, Zivanic, Ostojic, Tornjanski, eds. PP9-3, p 218.
- BCAA +CHO supplementation decreases perceived exertion and increases ability to successfully complete technical ski courses, vs water alone
Saunders MJ, Herrick JE, Luden ND. (2005). Effects of a carbohydrate/protein gel on exercise performance in male and female cyclists. Journal of the International Society of Sports Nutrition. 2(1):1-30.

· Cyclists have 13% more endurance with BCAA+CHO vs CHO only supplementation

· Gel consumption every 15 minutes during trial to exhaustion @70% VO2 max
Saunders MJ, Luden ND, Herrick JE. (2007). Consumption of an oral carbohydrate-protein gel improves cycling endurance and prevents postexercise muscle damage. J Strength Cond Res. 21(3):678-84. 

- Lower CK levels (indicative of muscle damage) after CHO+Protein vs CHO alone
Seifert JG, McKenzie R. (2007). A carbohydrate/protein energy gel improves swimming performance in collegiate swimmers. Presented at the 54th Annual Meeting of the American College of Sports Medicine.


- Collegiate swimmers did 3 x (8 x 100yd) freestyle sprints


- CHO + pro resulted in 25% less muscle damage than water alone

Valentine RJ, Saunders MJ, Todd MK, St Laurent TG. Influence of carbohydrate-protein beverage on cycling endurance and indices of muscle disruption. Int J Sport Nutr Exerc Metab. 2008 Aug;18(4):363-78.


- Compared isocaloric CHO+CHO and PRO+CHO drinks to water alone; CHO+CHO and 
PRO+CHO each more effective than water in decreasing muscle damage and increasing 
time to exhaustion


- No significant difference between muscle damage or performance with CHO+CHO and 
PRO+CHO beverage


- Advantage may simply come from Increased caloric intake during exercise rather than 
addition of protein
Evidence for Branched Chain Amino Acids + CHO During Exercise
Blomstrand E. (2006). A role for branched-chain amino acids in reducing central fatigue. J Nutr.  136(2):544S-547S.
· Review article, focus on tryptophan (participates in one of the rate-limiting steps in production of 5-hydroxytryptamine, which causes fatigue)
· BCAA ingestion can improve cognitive performance (studied in 30 km cross-country footrace)
· BCAA ingestion can reduce rate of perceived exertion (studied in cyclists in laboratory trials)
Greer BK, White JP, Arguello EM, Haymes EM. (2010). BCAA Supplementation Lowers Perceived Exertion But Does Not Affect Performance in Untrained Males.

J Strength Cond Res. [Epub ahead of print]. PMID: 20386134.

· Untrained males performed 90 min cyclist bouts at 55% VO2 max
· Immediately following, subjects performed at 15 min time trial

· No difference in distance traveled in time trial between placebo and BCAA

· CHO supplementation resulted in greater distance traveled compared to placebo

· Probably indicates importance of ingesting BCAA with CHO, rather than alone

Greer BK, Woodard JL, White JP, Arguello EM, Haymes EM. Branched-chain amino acid supplementation and indicators of muscle damage after endurance exercise. Int J Sport Nutr Exerc Metab. 2007. Dec;17(6):595-607.

· Untrained cyclists performed 90 minute cycling bouts at 55%VO2 max

· Branched chain amino acids + CHO leads to less muscle damage 

· Perceived soreness was lower 24-h post-exercise with BCAA+CHO vs CHO and placebo

· Leg flexion torque greater 48 h post-exercise with BCAA+CHO vs CHO and placebo

Koba T, Hamada K, Sakurai M, Matsumoto K, Hayase H, Imaizumi K, Tsujimoto H, Mitsuzono R. 2007. J Sports Med Phys Fitness 47(3):316-22.

· Trained runners performed 25-km run with blood BCAA and LDH measured pre- and post-run

· At five times during the run, BCAA + CHO (0.4% BCAA in 4% CHO solution) or isocaloric placebo provided during run ad libitum (no volume restriction)

· Blood BCAA decline attenuated with BCAA supplement, leading to lower release of LDH, which suggests an attenuation of muscle damage

Evidence for Branched Chain Amino Acid Intake after Endurance Exercise

Negro M, Giardina S, Marzani B, Marzatico F. (2008). Branched-chain amino acid supplementation does not enhance athletic performance but affects muscle recovery and the immune system. J Sports Med Phys Fitness. 48(3):347-51.

· Review article; BCAA before and during exercise aids muscle recovery and enhances immune system
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