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Accepted: Background and Objective: Diabetes mellitus is associated with neurodegenerative

May 30, 2026 alterations in the hippocampus, including reduced neurotrophic factors and impaired
synaptic plasticity. The present study aimed to compare the effects of endurance training
and high-intensity interval training (HIIT) on the gene and protein expression of brain-
derived neurotrophic factor (BDNF) and tropomyosin receptor kinase B (TrkB) in the
hippocampus of diabetic male Wistar rats.

Materials and Methods: In this experimental study, forty male Wistar rats were randomly
assigned to four groups: control, sedentary diabetic, diabetic + endurance training, and
diabetic + HIIT. Diabetes was induced by a single intraperitoneal injection of streptozotocin
(55 mg/kg). The exercise groups completed an eight-week intervention consisting of
moderate-intensity endurance training or HIIT. At the end of the intervention, hippocampal
tissues were collected. The mRNA expression of BDNF and TrkB was quantified using
quantitative real-time polymerase chain reaction (qRT-PCR), and the corresponding
protein expression levels were evaluated by Western blot analysis.

Results: iabetes significantly reduced the gene and protein expression of BDNF and TrkB in
the hippocampus compared with the control group (P < 0.05). Both endurance training and
high-intensity interval training (HIIT) significantly increased the mRNA expression of BDNF
and TrkB compared with the sedentary diabetic group (P < 0.05), with HIIT producing a
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Diabetes mellitus; showed an upward trend following both exercise interventions, these increases did not

Hippocampus; Brain- reach statistical significance.

derived neurotrophic Conclusion: Both endurance training and HIIT significantly improved the gene expression

factor (BDNF); of BDNF and TrkB in the hippocampus of diabetic rats. Among the two exercise modalities,
HIIT produced a greater increase in BDNF gene expression, suggesting a stronger capacity
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Endurance training: training, particularly HIIT, may represent a promising non-pharmacological strategy for
S T & improving the molecular status of the hippocampus in diabetes. However, further studies
ngh.—mtensrcy interval are needed to determine whether these molecular changes translate into enhanced
training (HIIT) neuroplasticity and improved cognitive function.
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Extended abstract

1. Introduction

Diabetes mellitus is a chronic metabolic
disorder whose complications extend
beyond peripheral tissues and profoundly
affect the central nervous system,
particularly the hippocampus. Chronic
hyperglycemia, insulin resistance,
oxidative stress, neuroinflammation, and
the accumulation of advanced glycation
end-products impair  neurotrophic
support, synaptic plasticity, and neuronal
survival,  thereby  contributing to
hippocampal dysfunction and diabetes-
related cognitive impairment (1, 16, 17).
Among neurotrophins, brain-derived
neurotrophic factor (BDNF) and its high-
affinity receptor, tropomyosin receptor
kinase B (TrkB), play pivotal roles in
neuronal survival, synaptogenesis, long-
term potentiation, neurogenesis, and
memory formation (6, 10). Activation of
BDNF/TrkB signaling triggers several
intracellular pathways, including
PI3K/Akt, Ras/MEK/MAPK/ERK, and
PLCy/DAG/IP3, which regulate neuronal
survival, protein synthesis, calcium-
dependent signaling, and synaptic
remodeling (3, 15). Diabetes disrupts this
signaling axis, leading to impaired
hippocampal plasticity. Exercise training is
widely recognized as an effective non-
pharmacological intervention for
improving both metabolic health and brain
function. Endurance training primarily
promotes sustained aerobic adaptations
through improvements in cerebral blood
flow, mitochondrial function, insulin
sensitivity, and long-term neurotrophic
responses. In contrast, high-intensity
interval training (HIIT) elicits robust
metabolic and endocrine responses,
including increased lactate production,
catecholamine release, activation of the

AMPK /PGC-1a/FNDCS5 /irisin ~ pathway,
and CREB signaling, all of which may
enhance BDNF expression and
neuroplasticity (19, 23, 24) However, direct
comparisons of the effects of endurance
training and HIIT on hippocampal BDNF
and TrkB gene and protein expression
under diabetic conditions remain limited.
Therefore, the present study compared
the effects of eight weeks of endurance
training and HIIT on hippocampal BDNF
and TrkB mRNA and protein expression in
streptozotocin-induced diabetic rats.

2. Methods

Forty male Wistar rats were randomly
assigned to four groups: control (Ctrl),
sedentary diabetic (Sedentary), diabetic +
endurance training (Ex-Endurance), and
diabetic + high-intensity interval training
(Ex-HIIT). Diabetes was induced by a
single intraperitoneal injection  of
streptozotocin (55 mg/kg). Following
confirmation of diabetes induction, the
exercise groups completed an eight-week
training program. The endurance training
protocol consisted of moderate-intensity
treadmill running, whereas the HIIT
protocol comprised repeated bouts of
high-intensity running interspersed with
active recovery intervals. At the end of the
intervention, hippocampal tissues were
harvested for molecular analyses. The
mRNA expression of BDNF and TrkB was
quantified by quantitative real-time
polymerase chain reaction (qRT-PCR),
whereas the corresponding protein
expression levels were determined by
Western blot analysis.

3. Results

Sedentary  diabetic rats  exhibited
significantly lower hippocampal BDNF and
TrkB expression than the control group,
demonstrating that diabetes impairs
hippocampal neurotrophic signaling. Both
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BDNF and TrkB were significantly reduced
at the mRNA and protein levels. Endurance
training and high-intensity interval
training (HIIT) significantly increased the
mRNA expression of both neurotrophic
markers compared with the sedentary
diabetic group, with HIIT producing a
greater increase in BDNF mRNA
expression. Protein expression of BDNF
and TrkB also showed an increasing trend
following both exercise interventions;
however, these changes did not reach
statistical significance.

4. Conclusion

The present study demonstrated that
diabetes markedly downregulated
hippocampal BDNF and TrkB gene and
protein expression, indicating impaired
hippocampal neurotrophic signaling. Eight
weeks of endurance training and high-
intensity  interval  training  (HIIT)
significantly ~ improved the mRNA
expression of both neurotrophic markers,
whereas the corresponding protein
expression showed an increasing trend
without reaching statistical significance.
Among the two exercise modalities, HIIT
produced a greater increase in BDNF
mRNA expression, suggesting a stronger
modulatory effect on hippocampal

neurotrophic signaling. These findings
indicate  that structured exercise,
particularly HIIT, may represent a
promising non-pharmacological strategy
for improving the molecular environment
of the diabetic hippocampus.
Nevertheless, further studies are required
to determine whether these molecular
adaptations translate into enhanced
neuroplasticity and improved cognitive
function.
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