Effect of eccentric exercise on muscle/brain crosstalk
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Résumé

Physical exercise (EX) is a widely recognized approach for enhancing both physical and
mental well-being. Its positive impact on brain is largely attributed to increased levels of
brain-derived neurotrophic factor (BDNF), a crucial neurotrophin that supports neuronal
plasticity and cognitive function (Vaynman et al., 2003; Cefis et al., 2023). While the link
between EX and elevated BDNF levels is well established, the molecular mechanisms driving
this increase remain incompletely understood. Omne proposed pathway involves myokines,
molecules released by skeletal muscles during contraction. Notably, irisin, a myokine derived
from the cleavage of fibronectin type 3 domain containing 5 (FNDC5), has been shown to
promote cerebral BDNF expression (Bostrom et al., 2012; Wrann et al., 2013). Our recent
finding indicate that FNDC5 /irisin is predominantly expressed in type II muscle fibers and is
upregulated in response to horizontal treadmill running, showing a threshold-dependent in-
crease relative to exercise intensity (Leger et al., 2024). However, the influence of the different
muscle contraction types on irisin expression remains unexplored. Eccentric exercise (ECC),
characterized by muscle lengthening under load, is often recommended for individuals with
chronic illnesses due to its lower cardiovascular demand and neuromuscular benefits (Roig
et al., 2008). While ECC has been linked to improvements in cognitive function (Lepley et
al., 2018; Clos et al., 2021), the contribution of myokines to these neurocognitive effects re-
mains poorly understood. Accordingly, the present study aimed to investigate the influence
of ECC on FNDC5/Irisin expression in specific muscle groups, namely the quadriceps, gas-
trocnemius, and soleus, and to explore its potential role on hippocampal BDNF expression.
Experiments were conducted on adult male Wistar rats subjected to a treadmill protocol (30
min/day, 7 days, 70% of MAS) involving either horizontal or -280c incline (eccentric) run-
ning. Muscular expression of FNDC5 and phosphorylated focal adhesion kinase at Tyr397

*Intervenant

sciencesconf.org:acaps2025:642687



(p-FAKTyr397) as well as hippocampal BDNF' expressions, were assessed by Western blot-
ting. Additionally, muscular FNDC5 /Irisin localization and serum/hippocampal irisin levels
were studied by immunofluorescence and ELISA, respectively.

The findings revealed that downhill treadmill running, unlike horizontal running, induced
damage in type II muscle fibers and led to a reduction in irisin secretion in the blood.
This was accompanied by decreased FNDC5/Irisin and p-FAKTyr397 expressions in the
hippocampus. Moreover, the attenuated increase in hippocampal BDNF under these con-
ditions underscores the importance of the irisin-dependent signaling in promoting BDNF
upregulation in the hippocampus.
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