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AMINO ACIDS

NON-ESSENTIAL AMINO ACIDS ESSENTIAL AMINO ACIDS

ò Alanine

ò Arginine

ò Asparagine

ò Aspartic acid

ò Cysteine

ò Glutamicacid

ò Glutamine

ò Glycine

ò Proline

ò Serine

ò Tyrosine

ò Histidine (in adults)

ò Isoleucine

ò Leucine

ò Lysine

ò Methionine

ò Phenylalanine

ò Threonine

ò Tryptophan

ò Valine

ò Histidine (in children only)



BRANCHED-CHAIN AMINO ACIDS

ò Leucine                           Isoleucine                        Valine

ò Make up 1/3 of the protein within skeletal muscle.

ò Critically important in stimulating protein synthesis

http://en.wikipedia.org/wiki/Image:L-valine-skeletal.svg
http://en.wikipedia.org/wiki/File:L-leucine-skeletal.png
http://en.wikipedia.org/wiki/File:L-isoleucine-skeletal.png


RATES OF PROTEIN SYNTHESIS AFTER RESISTANCE 

EXERCISE (RE), AMINO ACID INFUSION (AA) AND 

RE+AA
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Data adapted from Biolo et al., 

1995, 1997 



MUSCLE PROTEIN NET BALANCE 

FOLLOWING RESISTANCE EXERCISE

ò Following resistance 

exercise in a fasted 

state muscle net protein 

balance is negative.

ò Rate of breakdown 

exceeds rate of 

synthesis.
é Biolo et al., 1995, Tipton et 

al., 1999

Adapted from 

Wolfe, 2006



INFLUENCE OF AMINO ACIDS ON MUSCLE 

PROTEIN NET BALANCE

ò The use of amino acids (via 
infusion or ingestion) 
stimulates protein synthesis. 
(Boheet al., 2001, Volpi et al., 2000)

ò Stimulation is dependent upon 
dose and pattern of ingestion 
(bolus vs constant ingestion) 
(Wolfe, 2002)

ò Additive response of RE and 
AA administration (Biolo et 

al., 1995)

ò Greater anabolic response 
leading to greater potential for 
muscle remodeling

Adapted from 

Wolfe, 2006



ESSENTIAL VS NONESSENTIAL AMINO 

ACIDS AND MUSCLE PROTEIN SYNTHESIS 
(VOLPI ET AL., 2003)

ò Compare Essential amino acids (18 

g) to balanced amino acids (18 g 

EAA and 22 g non-EAA) in healthy 

elderly men.

ò Given in small boluses every 10 min 

for 3 hr.

ò Muscle protein metabolism measured 

via L-[ring-2H5]phenylalanine 

infusion, femoral arterial and venous 

catheterization, and muscle biopsies. -1.94E-1
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ÅEAA essential for muscle 

protein anabolism.

ÅNon-EAA do not provide 

any additional benefits 

regarding muscle protein 

synthesis in this subject 

population.

p > 0.05



ESSENTIAL VERSUS NONESSENTIAL 

AMINO ACIDS

ò Only essential amino acids necessary for stimulation of 

protein synthesis

ò Leucine and Isoleucine appear to have the greatest effect 

on muscle protein synthesis.

ò A dose-response effect does occur.  

ò Increases in protein synthesis occurs with greater 

amounts of EAA ingestion. Ceiling effect? 

ò BCAA, specifically leucine will decrease the rate of 

protein degradation. (Alvestrand et al., 1990; Louard et al., 1990)


