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ABSTRACT
Article Info: : [T The use of amino acid supplements among athletes for reducing muscle injuries has become
Received: 14 Jan 2022 : more popular. This study aims to examine the effect of branched-chain amino acids (BCAA) consumption
Accepted: 23 May 2022 before exhaustive exercise along with one month vitamin E supplementation on lactate dehydrogenase
Available Online: 01.Jul 2022 (LDH) and creatine kinase (CK) levels of active females.
¢ [MIETEEE In this study, 32 active female students of Razi University in Kermanshah, Iran aged 18-23 years were
selected and, after obtaining the informed consent form them, were randomly divided into four groups of
placebo (n=8), Vitamin E (n=8), BCAA (n=8), and Vitamin E+BCAA (n=). Vitamin E was consumed as 400 IU daily
for a month and BCAA with lemon juice was consumed 2.5 hours before exercise four times with a 30-min
interval. The exercise program included 30 minutes of cycling on an ergometer with 50% of the aerobic capac-
ity, and immediately followed by cycling with 75% of the aerobic capacity until the exhaustion. Sampling was
done immediately and 48 hours after the exercise, and data were analyzed using Shapiro-Wilk test, repeated
measures ANOVA, Bonferroni test, and Pearson correlation test in SPSS software, version 22.
EBMIE None of the supplements had a significant effect on levels of LDH and CK immediately after the
: exercise (P>0.05), but 48 hours after the exercise, the mean levels of LDH and CK decreased in BCAA group
Kewords: (CK: 199.4+11.00, LDH: 213.2423.44) and Vitamin E+BCAA (CK: 188.3+3.20, LDH: 208.3+40.12) compared
Exhaustive © to Vitamin E and placebo groups (P = 0.001). Their lowest levels was observed in the Vitamin E+BCAA
exercise, Creatine : group which was negatively correlated to plasma leucine and isoleucine levels (P = 0.001).
kinase, Lactate : Although BCAA consumption alone before exhaustive exercise can reduce muscular damage
dehydrogenase, indicators in active females, it seems that leucine and isoleucine along with Vitamin E supplementation
Supplementation s more effective in reducing muscular damage.
T TS =
* Corresponding Author:
Maryam Ebrahimi, PhD.

Address: Department of Exercise Physiology, Faculty of Physical Education and Sport Sciences, University of Guilan, Rasht, Iran.
Tel: +98 (933) 2466907
E-mail: maryam.ebrahimi@guilan.ac.ir

160



http://cmja.arakmu.ac.ir/index.php?slc_lang=en&sid=1
mailto:maryam.ebrahimi@guilan.ac.ir
http://orcid.org/0000-0003-1362-2696
http://orcid.org/0000-0001-9114-2327
http://orcid.org/0000-0001-7005-1776
http://cmja.arakmu.ac.ir/en
https://doi.org/10.32598/cmja.12.2.1143.1
https://cmja.arakmu.ac.ir/page/80/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/cmja.12.2.1143.1
https://cmja.arakmu.ac.ir/page/80/Open-Access-Policy

Summer 2022. Vol 12. Issue 2

Extended Abstract

Introduction

ranched-chain amino acids (BCAA)
include leucine, isoleucine, and valine,
among these supplements, which are es-
sential amino acids and the body cannot
produce them. BCAA acts as a nitrogen
transporter and helps muscles to cooperate in the protein
production process [2, 3]. Consumption of BCAA im-
proves blood mononuclear cell proliferation and plasma
glutamine concentration after long-term exercise [4].

Creatine kinase (CK) is a key enzyme that plays a role
in muscle cell metabolism and accelerates the process of
converting creatine to phosphate or vice versa [5]. Lac-
tate dehydrogenase (LDH) is an enzyme that is found
in the cytoplasm of all body tissues with different con-
centrations and increases the speed of the reaction in the
conversion of pyruvic acid to lactic acid or vice versa
in the anaerobic glycolysis pathway [5]. Most studies
believe that BCAA is transformed into alpha-actoacids
and then into succinyl-coa and acetyl-coa through a cat-
abolic process and enters the Krebs cycle and ultimately
helps energy metabolism during sports activities [8].
Exhaustive aerobic exercise causes muscle cell damage
and release of muscle damage indicators (CK and LDH)
into enters the bloodstream [8]. Vitamin E strengthens
antioxidant enzymes and the body's immune system by
reducing the resistance of tissues against lipid peroxida-
tion caused by activity [12, 13]. Considering the effec-
tive roles of vitamin E supplement and BCAA consump-
tion in muscle injuries, the question comes to mind if the
simultaneous use of these two supplements has a differ-
ence effect on the indicators of muscle damage caused
by exercise compared to their separate use? Therefore,
this study aims to assess the effect of consuming BCAA
after a period of vitamin E supplementation on muscle

damage indicators in active women.

Methods

In this quasi-experimental study, 32 active female stu-
dents (with regular activity at least two days a week) of
Razi University in Kermanshah, Iran aged 18-23 years
were selected using a convenience sampling method.
After matching for body mass index, they were ran-
domly divided into four groups including placebo (n=8),
Vitamin E (n=8), BCAA (n=8), and Vitamin E+BCAA
(n=). No metabolic diseases, BMI of 19-25, normal state
based on PAR-Q score, no skeletal-muscular injuries,
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and no use of supplements or certain drugs were the in-
clusion criteria. The exclusion criteria were using vita-
min E tablets regularly, having problems in performing
the exercises, withdrawal or lack of cooperation.

Results

The findings showed that the exhaustive aerobic ex-
ercise increased the subjects’ CK and LDH levels
(P=0.001); their levels in the placebo (P=0.001) and Vi-
tamin E groups (P=0.001 for LDH and 0.033 P for CK)
was still greater than pre-activity values up to 48 hours
after exercise. The LDH serum level was lower 48 hours
after the activity compared to the values immediately
after the activity in the BCAA and Vitamin E + BCAA
groups (P=0.001). Furthermore, 48 hours after the activ-
ity, the LDH level of subjects in the BCAA group was
lower than in the placebo (P=0.041) and Vitamin E (P =
0.021) groups, and the LDH of the subjects in the Vita-
min E + BCAA group was also lower than in the placebo
and Vitamin E group (P=0.001). The lowest amount of
LDH was observed in the Vitamin E + BCAA group.
The serum level of CK, 48 hours after the activity com-
pared to its values immediately after the activity, signifi-
cantly decreased in the BCAA and Vitamin E + BCAA
groups (P=0.001) which was lower than in the placebo
and Vitamin E groups (P=0.001). The lowest amount of
CK was observed in the Vitamin E+BCAA group.

Discussion

According to the findings of the present study, the ex-
haustive aerobic exercise increased the levels of CK and
LDH, which continued up to 48 hours after the activity.
One month of Vitamin E consumption alone had no sig-
nificant effect on the levels of CK and LDH enzymes.
However, taking a dose of BCAA before exercise caused
a significant decrease in the levels of the aforementioned
enzymes 48 hours after exercise, and interestingly, the
reducing effect of BCAA was greater when it was com-
bined with vitamin E supplementation. Although the
consumption of Vitamin E alone could not lead to a sig-
nificant change (decrease) in the levels of CK and LDH
enzymes, it had a reducing effect on the levels of the two
mentioned enzymes. Since exercise affects the metabo-
lism of amino acids, during the training conditions, there
is an increase in the catabolism of amino acids. The oxi-
dation of branched amino acids, especially leucine, with
the increase of training intensity has been reported [30].
However, in this case, we can mention the anti-catabolic
effects of consuming BCAA during and after exercise.
Performing exercises regularly and with the proper in-
tensity can cause many physiological adaptations in the
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body; however, in case of lack of physical preparation or
in exhaustive activities, there is a possibility of injury in
muscle cells [31].

Taking a dose of BCAA alone reduces the indicators of
muscle damage for up to 48 hours after exhaustive aero-
bic activity; however, its effect seems to be greater when
is combined with Vitamin E supplementation. It seems
that leucine and isoleucine amino acids (not valine acid)
are effective in reducing the indicators of muscle dam-
age.
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