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BDNF Therefore, the present study aimed to investigate the effects of two weeks of L-arginine

Irisin supplementation on serum irisin and brain-derived neurotrophic factor (BDNF) levels in

L-arginine adolescent volleyball players.

Volleyball Material and Methods: In this semi-experimental study, 19 adolescent male volleyball

©2026 Arak University of Medical players (age: 15.74+1.56 years, body mass: 73.05+12.86 kg, height: 183.42+10.99 cm)

Sciences were selected and randomly assigned to either the placebo (n=9) or the experimental

(n=10) group. First, the participants signed a written consent form, and then they
completed the training protocol for two weeks, with three sessions per week. The
participants in the placebo group consumed 0.1 g/kg of body weight of starch, and the
experimental group consumed 0.1 g/kg of L-arginine daily. Before and after the training
protocol, we collected blood samples from participants to measure serum irisin and
BDNF levels. The data were analyzed using paired-samples t-tests and analysis of
covariance.

Results: The results showed that two weeks of volleyball training with and without L-
arginine significantly increased serum irisin and BDNF levels compared to the pre-test
(p=0.001 for both). However, L-arginine consumption further increased serum irisin
(p=0.004) and BDNF (p=0.043) levels.

Conclusion: Volleyball practice for two weeks increased serum levels of irisin and BDNF,
and L-arginine consumption significantly enhanced this increasing effect. Therefore, L-
arginine consumption is suggested to improve brain function through irisin and BDNF
mediators in adolescent volleyball players.
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INTRODUCTION

Many studies have shown that, in adults, physical
exercise promotes structural changes, including
increased gray matter volume in the frontal and
hippocampal regions and reduced gray matter
damage. In addition, physical exercise facilitates
the release of neurotrophic factors such as brain-
derived neurotrophic factor (BDNF), increases
blood flow, improves cerebrovascular health, and
confers benefits to glucose and fat metabolism,
which can provide fuel for the brain (Mandolesi et
al., 2018). One supplement that is currently being
claimed to improve blood circulation and even
aerobic performance is L-arginine. L-arginine is
typically classified as a conditionally essential
amino acid and has been linked to nitric oxide
production and increased blood flow, which is said
to stimulate the delivery of more nutrients and
hormones (Kerksick et al., 2018). BDNF is a neural
growth factor that exerts diverse functions in brain
development and plasticity (Calabro et al, 2011).
BDNF is also involved in neuronal growth, survival,
and maintenance (Grégoire et al., 2019), and in
humans, serum BDNF levels have been shown to
increase significantly in response to exercise. Irisin
is @ myokine that is secreted from skeletal muscle
as a result of exercise (Kheirandish et al., 2018),
and exercise-induced release of irisin from muscle
and its entry into the bloodstream plays an
important role in BDNF expression (Pedersen,
2019). However, given the role of open-skill sports
such as volleyball and L-arginine supplementation
in improving cognitive function mediators, it is
likely that these factors have synergistic and
positive effects on serum BDNF and irisin levels.
Therefore, the present study aims to investigate
and compare the effects of volleyball and its
exercises as a sport and open-skill exercises with
and without L-arginine supplementation on serum
irisin and BDNF levels.

METHODS

In this semi-experimental study, 19 adolescent
male volleyball players (age: 15.74+1.56 years,
body mass: 73.05+12.86 kg, height: 183.42+10.99
cm) were selected and randomly assigned to either
the placebo (n=9) or the experimental (n=10)
group. First, the participants signed a written
consent form, and then they completed the
training protocol for two weeks, three sessions per
week. The participants in the placebo group
consumed 0.1 g/kg of body weight of starch, and
the experimental group consumed 0.1 g/kg of L-
arginine daily. Two cc of blood samples were taken
before and after the training protocol in a fasting
state. The blood samples were kept at laboratory
temperature for 40 min and centrifuged at 3000
rpm for 15 min to obtain serum. Serum levels of
BDNF and irisin were measured using ELISA kits
(Cusabio, Japan) according to the manufacturer's
instructions. The collected data were analyzed

using paired samples t-tests and analysis of covariance.
RESULTS

The results showed that two weeks of volleyball
training with and without L-arginine significantly
increased serum irisin and BDNF levels compared to the
pre-test (p=0.001 for all). However, L-arginine
consumption further increased serum irisin (p=0.004)
and BDNF (p=0.043) levels.

CONCLUSION

This study investigated the intervention effect of
volleyball-specific training combined with placebo and
L-arginine supplementation in adolescent volleyball
players. The results showed that volleyball-specific
training with and without L-arginine supplementation
increased serum irisin and BDNF levels. However, L-
arginine supplementation further increased those
factors. Increasing serum levels of these two variables
has been shown to improve cognitive function. This is
due to the unique ability of skeletal muscle to increase
the activation of cellular signaling pathways associated
with the internal communication between muscle and
brain (de Sousa Fernandes et al., 2020). L-arginine is a
physiological substrate of nitric oxide synthase, which
regulates inflammatory responses, redox stress, glucose
metabolism, and neurogenesis. On the other hand, L-
arginine affects learning and memory, synaptic
plasticity, and has a neuroprotective effect in the brain
(Anaeigoudari et al.,, 2015). Therefore, given the
positive effects of L-arginine on improving cognitive
function, it seems that using this supplement during
exercise with the aim of improving cognitive function
would be beneficial. However, L-arginine consumption
is suggested to improve brain function through the
mediators irisin and BDNF in adolescent volleyball
players.
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