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Introduction: This study aimed to investigate the effect of Branched-Chain Amino
Acid (BCAA) supplementation time on changes in the concentration of anabolic-
catabolic hormones and muscle damage in trained individuals following acute
resistance training.

Methods: In this quasi-experimental study with cross-sectional design, 11 active
male athletes from Sanandaj sports clubs with a mean age of 32+6.9 years, height of
179.7+22.7 Cm, weight of 79.4+1.11Kg, and body mass index of 25.3 + 3.8 Kg/m?
who had at least three regular training sessions during the week and had no history
of taking supplement, were selected purposefully and then randomly subjected to
four conditions (taking supplement/placebo 20 minutes before training and
immediately after training). In the first session, half of the participants received three
grams of BCAA supplements, and the other half received a placebo 20 minutes
before resistance training. In the second session, the participants were subjected to
opposite conditions. The conditions in the third and fourth sessions were different in
that the time of taking the supplement was immediately after the end of resistance
training. In each session, two blood samples were drawn before the beginning of the
resistance program and again half an hour after the end of the training program to
measure the studied variables.

Results: Analysis of variance with repeated measurements showed that BCAA
supplementation does not significantly affect muscle damage indices (creatine kinase
and lactate dehydrogenase) and does not change the serum concentration of
testosterone, cortisol, and growth hormones.

Conclusion: In general, the present findings show that the use of one dose of BCAA
before and after the end of the resistance training protocol does not affect the changes
in the concentration of anabolic-catabolic hormones and muscle damage.
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Extended Abstract

Introduction

Currently, many sports supplements are consumed by
athletes to improve performance, muscle strength and
power, body composition, and recovery after intense
training. The use of nutritional supplements has become
quite common in sports, it is rare to find an athlete who
has not taken one or more supplements at least in some
stages of his training period. Very limited supplements
have been useful for the athlete and they are not harmful
if they are used properly. The use of supplements is more
common in athletes than in ordinary people, and 51% of
elite athletes use supplements, and each sports
supplement is used for a specific purpose. During the last
two decades, many amino acid supplements have been
proposed to improve sports performance, which has been
effective mainly due to hormonal stimulation, effect on
metabolism, increasing mental concentration, as well as
the desire to perform to the maximum, and reducing
indicators of degradation and fatigue. Recent research
shows that the consumption of supplements, including
branched-chain amino acids (BCAA), in combination
with diet and training can help improve recovery and
anti-inflammatory  activities and muscle damage.
Branched-chain amino acids include Lucien, isoleucine,
and valine, which make up about 8-14% of all muscle
amino acids and about 35-40% of the essential amino
acids of body proteins. Amino acids are the main
components of protein structure, which are sometimes
referred to as muscle growth factors. The use of branched
amino acid supplements improves muscle and mental
performance and reduces peripheral and central fatigue in
athletes. They also increase the ability of the body's
immune system, provide essential amino acids, increase
insulin hormone secretion, improve glycogen and protein
synthesis, and improve performance in endurance and
strength sports. In addition, the body is not able to make
essential amino acids, so this group of amino acids must
be available to the body by consuming food or
appropriate supplements, and among all supplements,
this group of branched amino acids (leucine, isoleucine,
and valine) is the most important in supplements.
Research has shown that BCAA amino acids reduce
catabolism during exercise and increase anabolism
during recovery. Among the amino acids in BCAA,
leucine plays a more prominent role and is oxidized in a
large amount during training. Also, research has shown
that consuming amino acids before starting the activity,
compared to consuming amino acids after the activity,
increases protein synthesis during the recovery period
and after. Therefore, in this study, the effect of BCAA
supplementation (leucine, isoleucine, valine) with a ratio
of 1:1:8 on the concentration of anabolic-catabolic

hormones and muscle damage following acute resistance
activity is discussed.

Methods

The current research method was quasi-experimental. In
this research, 11 active male athletes with a mean age of
32+6.9 years, height of 179.7£22.7 Cm, weight of
79.4+1.11Kg, and body mass index of 25.3 + 3.8 Kg/m?
were selected purposefully, and then randomly subjected
to four different conditions in a crossover clinical trial
design. In the first session, half of the subjects received
three grams of BCAA supplements (with a ratio of 1:1:8
for leucine, isoleucine, and valine, respectively) 20
minutes before the activity, and the other half received
three grams of placebo. In the second session, the
condition for the participants was changed. In the third
session, half of the subjects received three grams of
supplements and the other half received the same amount
of placebo immediately after the end of the activity. In
the fourth session, the condition for the participants was
changed in terms of the effects of the supplement and the
placebo. People randomly received a BCAA supplement
or placebo in each session and all the people experienced
all the above four conditions. Blood samples were drawn
in each session in two phases: pre-test (before starting the
resistance activity) and post-test (half an hour after the
end of the resistance activity). This research was
conducted in four sessions per month. Three days before
the start of the first phase, the participants were asked to
record their daily diet and activities. 24 hours before the
start of the test, they were asked not to do any physical
activity and also appeared in the gym on the morning of
the test day on an empty stomach. Also, the Medical
Health Questionnaire (including personal characteristics,
family history, amount of sports activities during the
week, drug information, injuries and injuries, disease and
infection) and diet reminder questionnaire were used to
collect data. SPSS software was used for data analysis.

Results

The results of the analysis of variance with repeated
measurements showed that BCAA supplementation does
not affect muscle damage indicators (Creatine kinase and
lactate dehydrogenase) and does not change the serum
concentration of testosterone, cortisol, and GH
hormones.

Conclusion

According to the results obtained from the present
research, it can be said that BCAA supplementation does
not affect the change in the concentration of anabolic-
catabolic hormones and muscle damage following acute
resistance activity. The ability of these amino acids to
secrete insulin, initiate transcription for protein synthesis,
and produce glutamine and alanine make these amino



acids stand out from other amino acids. BCAAs have
many effects, many of which are still unknown.
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