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Introduction and Purpose: Irisin and brain neurotrophic factor are involved in
cognitive function as molecular indicators. The present study investigated the
effect of high-intensity swimming on the changes of these two factors and
cognitive performance.

Materials and Methods: The research method was experimental. 20 male
Wistar rats (age 8 weeks, weight 250 + 30 grams) were randomly divided into
training and control groups after two weeks of familiarization with the standard
environment of the animals in the laboratory and the training protocol. The
training group participated in six weeks of high-intensity swimming training, and
48 hours after the last training session, the mice were sacrificed and their
hippocampus tissue was removed. Real-time PCR method was used to measure
irisin and BDNF gene expression, and Morris water test was used to evaluate
cognitive function. Independent t-test was used to analyze gene expression
findings and covariance test was used for cognitive function at a significance
level of P<0.05.

Results: The results showed that six weeks of high-intensity swimming
significantly increased the levels of irisin, BDNF (P=0.001) and improved
cognitive performance (P=0.008) in the training group compared to the control
group.

Discussion and Conclusion: Irisin and BDNF levels of the hippocampus
significantly increase in response to six weeks of high-intensity swimming
training, and this increase was in line with the improvement of the cognitive test
of water maze. Therefore, it seems that a part of the cognitive performance
improvement following the training protocol occurred with the incremental
changes of irisin and BDNF in brain cells.
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Extended Abstract

1. Introduction and Purpose

Irisin, a hormone primarily produced in adipose tissue,
is recognized as a metabolic factor. It exhibits a
notable increase in response to physical activity and
can positively influence metabolism and overall
health. BDNF (Brain-Derived Neurotrophic Factor) is
a crucial protein in the central nervous system that
plays a significant role in various neurological
diseases. BDNF is essential for the survival and
maintenance of neurons, as well as for synaptic
plasticity, which is the ability of synapses to
strengthen or weaken over time in response to
increases or decreases in activity. Decreased levels of
BDNF have been linked to neurological and cognitive
disorders and can contribute to the progression of
diseases such as Alzheimer's, Parkinson's, and
depression. Research has demonstrated that irisin can
modulate BDNF levels within the body. For instance,
one study observed a concurrent rise in irisin and
BDNF levels following exercise, suggesting a positive
correlation  between  these two  molecules.
Collectively, the evidence supports irisin's role as a
mediator in elevating BDNF levels, which can
subsequently enhance cognitive function and
neurological health. These findings hold potential for
the development of novel therapeutic approaches to
address neurological and metabolic disorders. BDNF
likely plays a crucial role in synaptic development and
exercise-induced cognitive improvements. While
irisin has been identified as a potential link between
exercise training and cognitive function, the
underlying cellular and molecular mechanisms remain
unclear. Given the effects of BDNF and irisin on the
nervous system and their expression changes in
response to exercise, this study aimed to investigate
the impact of high-intensity swimming on these two
factors and cognitive function.

2. Materials and Methods

This study employed an exxprimental research design.
Twenty male Wistar rats, aged 8 weeks and weighing
250 + 30 grams, were randomly divided into two
groups: training and control. After a two-week
acclimation period, the training group participated in
six weeks of high-intensity interval swimming. Forty-
eight hours after the final training session, the rats
were euthanized, and their hippocampal tissue was
collected. Real-time PCR was used to quantify irisin
and BDNF gene expression, while the Morris water
maze test was used to assess cognitive function. An
independent t-test was used to analyze gene expression
data, the Pearson correlation test was employed to
examine the relationship between irisin and BDNF

changes with cognitive function, and the covariance
test was conducted using SPSS software with a
significance level of P<0.05.

3. Results

The results showed that six weeks of high-intensity
swimming significantly increased the levels of irisin,
BDNF levels (P=001) and improved cognitive
function (P=008) in the training group compared to the
control group.

4. Conclusions

Hippocampal irisin and BDNF levels significantly
increased in response to six weeks of high-intensity
interval training, which was consistent with improved
performance on the water maze cognitive test. BDNF,
by binding to TrkB receptors, activates signaling
pathways that lead to changes in gene expression and
metabolic activity. This signaling can enhance
synaptic plasticity and improve cognitive function.
Additionally, BDNF can serve as a biomarker for
assessing the severity of neurological diseases and
treatment responses. Research has demonstrated that
physical activity and environmental stimulation can
elevate  BDNF levels, contributing to improved
cognitive function and reduced symptoms of
neurological diseases. Specifically, BDNF plays a role
in strengthening synapses and improving neuronal
communication, which are essential for learning and
memory. Exercise training increases the activity of the
PGClo/ERRa pathway, leading to increased irisin
expression in the brain. Irisin also activates BDNF and
increases plasma irisin levels. Furthermore, elevated
plasma irisin can directly interact with brain cells,
increasing BDNF expression through the cAMP/PKA
pathway. Therefore, irisin appears to activate BDNF
both directly in the brain and indirectly by increasing
its expression in brain cells. It is likely that part of the
cognitive improvements observed following the
training protocol resulted from incremental changes in
brain irisin and BDNF levels.
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