BCAA

Branched Chain
Amino Acids
Another major mechanism by which BCAAs can increase muscle mass is by
attenuating muscle breakdown as a result of exercise. Muscle proteolysis,
or breakdown, has been shown to be suppressed simply with BCAA supplementation, independent of any action by insulin9, 10, 11, 12. Serum BCAA
levels can be depleted and BCAA catabolism can be increased as a result
of intense exercise13, 14. The best way to combat the muscle breakdown,
muscle fatigue, depletion of serum BCAAs and the delayed on-set muscle
soreness from intense exercise is to supplement with BCAAs15, 16, 17, 18.
BCAA supplementation has been shown to improve sports performance;
these improvements in sports performance have been demonstrated with
a variety of mechanisms over many studies measuring sports related variables. In 2007, researchers conducted a study in college males to see how
BCAA supplementation affected markers of muscle damage, perceived
exertion and leg strength following exercise, compared to either carbohydrate or placebo supplementation. Following the exercise, the group
that received BCAA supplementation showed lower levels in both of the
measured markers of muscle damage, a lower rate of perceived exertion
and better performance on the strength test compared to the groups that
received either placebo or carbohydrate supplementation19.

Ingredients

Doctor’s Best Branched Chain Amino Acids (BCAAs) refers to the essential
amino acids: Leucine, Isoleucine and Valine. These amino acids are considered essential because they cannot be synthesized by the body, therefore they must be obtained through dietary intake. BCAAs can be found
in many protein sources, such as milk, meat and eggs, but these sources
may not provide an optimal amount of these essential amino acids. BCAAs
have been shown to be vital for muscle protein synthesis. BCAAs act as
constitute proteins for the building of muscles, but more importantly, their
presence activates signaling pathways for muscle growth1, 2, 3. Supplementation of BCAAs prevents fatigue during exercise by attenuating the decline
of circulating levels of BCAAs, a process which can result in fatigue. BCAA
supplementation has been shown to improve athletic performance during
both strength and endurance exercises, as well as increase preferential loss
of body fat4, 5 6, 7.

In a study that examined two groups performing squat exercises over three
days and received either carbohydrates or BCAAs, at a dosage of 5.5 grams.
The group that received the BCAA supplementation maintained their performance throughout the study better and had less muscle soreness than
the group that received the carbohydrate supplementation20. In a study
comparing elite competitive wrestlers on a hypo caloric diet, the group
that received BCAAs, were able to maintain their high level of performance
while inducing significant loss of visceral adipose tissue, body fat, as compared to groups receiving either high or low amounts of protein and the
control group21.

Benefits

Stimulates Muscle Growth*
Prevents Muscle Breakdown*
Helps Prevent Exercise-Induced Fatigue*
Increases Preferential Loss of Body Fat*

The primary mechanism through which BCAAs stimulate muscle growth
is by activating the protein mTOR, mammalian Target of Rapamycin. The
mTOR signaling pathway is responsible for cellular growth, and most importantly, muscle protein synthesis. Muscle protein synthesis stimulated
by the mTOR protein enhances muscle repair and hypertrophy1. This muscle protein synthesis is stimulated by the presence of Leucine, independent of the presence of any other amino acids. This was shown in a study
in which researchers fed 25 healthy males a complete balanced diet, inducing hyperaminoacidaemia, an excess of amino acids in the blood stream.
Only half of the subjects were supplemented with Leucine in addition to
their diets; muscle fractional synthesis rates were shown to be significantly
higher in the group that received the additional Leucine. This demonstrated
that supplementation of one of the Branch Chained Amino Acids, Leucine,
improves muscle protein synthesis independent of the presence of other
amino acids8.

* These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure or prevent any disease.

Endurance performance was significantly improved in runners that received BCAA supplementation when trained participants competed in a
30-km cross-country race or a marathon. The runners that received BCAAs
had more significant improvements in run times and less mental fatigue
after the races compared to the placebo groups22. Drinking BCAAs has
been shown to enhance exercise capacity and increase lipid oxidation in
individuals that have depleted muscle glycogen stores as a result of exhaustive exercise23.
Branch Chained Amino Acids are an essential part of a healthy diet. BCAA
supplementation, in combination with exercise, has been shown to improve sports performance through a variety of mechanisms. BCAAs have
also been shown to help in improving body composition. The recommended dosage for Doctor’s Best Branch Chained Amino Acids is 5 grams daily.

Scientific References
1.

Norton LE, Layman DK. Leucine regulates
translation initiation of protein synthesis
in skeletal muscle after exercise. J Nutr.
2006;136(2):533S-537S.
2.
Liu Z, Jahn LA, Long W, Fryburg DA, Wei
L, Barrett EJ. Branched chain amino acids
activate messenger ribonucleic acid
translation regulatory proteins in human
skeletal muscle, and glucocorticoids blunt this action. J Clin Endocrinol Metab.
2001;86(5):2136-43.
3.
Anthony JC, Yoshizawa F, Anthony TG, Vary TC, Jefferson LS, Kimball SR. Leucine
stimulates translation initiation in skeletal muscle of postabsorptive rats via a rapamycin-sensitive pathway. J Nutr. 2000;130(10):2413-9.
4.
Crowe MJ, Weatherson JN, Bowden BF. Effects of dietary leucine supplementation
on exercise performance. Eur J Appl Physiol. 2006;97(6):664-72.
5.
Mero A. Leucine supplementation and intensive training. Sports Med.
1999;27(6):347-58.
6.
Kainulainen H, Hulmi JJ, Kujala UM. Potential role of branched-chain amino acid
catabolism in regulating fat oxidation. Exerc Sport Sci Rev. 2013;41(4):194-200.
7.
Qin LQ, Xun P, Bujnowski D, et al. Higher branched-chain amino acid intake is
associated with a lower prevalence of being overweight or obese in middle-aged
East Asian and Western adults. J Nutr. 2011;141(2):249-54.
8.
Rieu I, Balage M, Sornet C, et al. Leucine supplementation improves muscle protein
synthesis in elderly men independently of hyperaminoacidaemia. J Physiol (Lond).
2006;575(Pt 1):305-15.
9.
Louard RJ, Barrett EJ, Gelfand RA. Effect of infused branched-chain amino acids on
muscle and whole-body amino acid metabolism in man. Clin Sci. 1990;79(5):45766.
10. Blomstrand E, Saltin B. BCAA intake affects protein metabolism in muscle after but
not during exercise in humans. Am J Physiol Endocrinol Metab. 2001;281(2):E36574.
11. Maclean DA, Graham TE, Saltin B. Branched-chain amino acids augment ammonia
metabolism while attenuating protein breakdown during exercise. Am J Physiol.
1994;267(6 Pt 1):E1010-22.
12. Buse MG, Reid SS. Leucine. A possible regulator of protein turnover in muscle. J Clin
Invest. 1975;56(5):1250-61.
13. Howarth KR, Burgomaster KA, Phillips SM, Gibala MJ. Exercise training increases
branched-chain oxoacid dehydrogenase kinase content in human skeletal muscle.
Am J Physiol Regul Integr Comp Physiol. 2007;293(3):R1335-41.
14. Matthews DE. Observations of branched-chain amino acid administration in
humans. J Nutr. 2005;135(6 Suppl):1580S-4S.
15. Shimomura Y, Murakami T, Nakai N, Nagasaki M, Harris RA. Exercise promotes
BCAA catabolism: effects of BCAA supplementation on skeletal muscle during
exercise. J Nutr. 2004;134(6 Suppl):1583S-1587S.
16. Shimomura Y, Yamamoto Y, Bajotto G, et al. Nutraceutical effects of branchedchain amino acids on skeletal muscle. J Nutr. 2006;136(2):529S-532S.
17. Coombes JS, Mcnaughton LR. Effects of branched-chain amino acid supplementation on serum creatine kinase and lactate dehydrogenase after prolonged exercise.
J Sports Med Phys Fitness. 2000;40(3):240-6.
18. Dong-Hee K, Seok-Hwan K, Woo-Seok J, Ha-Yan L. Effect of BCAA intake during
endurance exercises on fatigue substances, muscle damage substances, and energy metabolism substances. J Exerc Nutr Biochem. 2013;17(4):169-180.
19. 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;17(6):595-607.
20. Shimomura Y, Inaguma A, Watanabe S, et al. Branched-chain amino acid supplementation before squat exercise and delayed-onset muscle soreness. Int J Sport
Nutr Exerc Metab. 2010;20(3):236-44.
21. Mourier A, Bigard AX, De kerviler E, Roger B, Legrand H, Guezennec CY. Combined
effects of caloric restriction and branched-chain amino acid supplementation on
body composition and exercise performance in elite wrestlers. Int J Sports Med.
1997;18(1):47-55.
22. Blomstrand E, Hassmén P, Ekblom B, Newsholme EA. Administration of branchedchain amino acids during sustained exercise--effects on performance and on
plasma concentration of some amino acids. Eur J Appl Physiol Occup Physiol.
1991;63(2):83-8.
23. Gualano AB, Bozza T, Lopes de campos P, et al. Branched-chain amino acids
supplementation enhances exercise capacity and lipid oxidation during endurance
exercise after muscle glycogen depletion. J Sports Med Phys Fitness. 2011;51(1):828.
* These statements have not been evaluated by the Food and Drug Administration.
This product is not intended to diagnose, treat, cure or prevent any disease.

© Doctor’s Best, Inc.
phone: 800-333-6977 • fax: 949-498-3952 • www.drbvitamins.com
Copy.: FS2015-C

Label: YDRB380-2

