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Abstract

Type 3 diabetes (T3D) is a model of cerebral diabetes characterized by brain insulin
resistance, neuronal destruction, and Alzheimer's-like pathology. Physical activity in
enriched environments may confer neuroprotection by modulating key proteins such as
SIRT1 and p53. This study investigated the effects of voluntary exercise in an enriched
environment on the expression of SIRT1 and p53 in the hippocampus of a T3D rat
model. Twenty male Wistar rats were divided into four groups: healthy control, sham,
T3D, and T3D + voluntary exercise in an enriched environment. T3D was induced via
intracerebroventricular injection of streptozotocin (STZ), with model confirmation
through a behavioral test. The exercise group underwent a voluntary running protocol
in enriched cages for eight weeks (5 days/week). Following the intervention, behavioral
testing was repeated. Hippocampal levels of SIRT1 and p53 were measured using
immunohistochemistry. Data were analyzed by one-way ANOVA followed by Tukey's
post-hoc test (p < 0.05). The results demonstrated that voluntary exercise in an enriched
environment significantly decreased p53 expression and significantly increased SIRT1
expression in hippocampal tissue (p < 0.05). The exercise group also exhibited superior
cognitive performance in the behavioral test. These findings suggest that voluntary
exercise in an enriched environment improves cognitive function and mitigates
pathological symptoms in T3D rats, potentially through the upregulation of SIRT1 and
suppression of p53.
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