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Abstract

Neurodegenerative diseases are progressive disorders of the central nervous system
characterized by irreversible neuronal loss, leading to cognitive impairment, memory
dysfunction, and neurological deficits. Oxidative stress is considered one of the major
underlying mechanisms contributing to the onset and progression of neurodegeneration.
The Keap1/Nrf2 signaling pathway plays a pivotal role in cellular defense against
oxidative stress by regulating the expression of antioxidant and cytoprotective genes.
Naringenin, a natural flavonoid abundantly found in citrus fruits, has attracted
considerable attention due to its antioxidant, anti-inflammatory, and neuroprotective
.properties

The present study aimed to investigate the effects of naringenin on the Keap1/Nrf2
signaling pathway and oxidative stress biomarkers in a trimethyltin (TMT)-induced
hippocampal neurodegeneration model. Experimental animals were divided into control,
TMT-treated, and naringenin-treated groups. Following the induction of
neurodegeneration, behavioral assessments, biochemical analyses, histological
examinations, and molecular evaluations were performed. Oxidative stress markers,
including 8-hydroxy-2'-deoxyguanosine (8-OHdG), protein carbonyl content, and 4-
hydroxynonenal (4-HNE), as well as the expression levels of genes associated with the
Keapl/Nrf2 pathway, were evaluated

The results demonstrated that TMT administration significantly increased oxidative
stress biomarkers, induced hippocampal neuronal damage, and impaired cognitive
performance. In contrast, naringenin treatment markedly improved behavioral outcomes,
reduced oxidative stress levels, attenuated neuronal apoptosis, and modulated the
expression of Keapl and Nrf2-related genes. These findings suggest that naringenin exerts
neuroprotective effects, at least in part, through the regulation of the Keap1/Nrf2 signaling
.pathway and the attenuation of oxidative stress

In conclusion, the results of this study indicate that naringenin may serve as a promising
natural neuroprotective agent for the prevention or mitigation of neurodegenerative
.disorders
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