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Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by cognitive decline, amyloid‑β pathology, and chronic neuroinflammation. Cyclooxygenase‑2 (COX‑2) is highly expressed in hippocampal neurons and contributes to AD‑related synaptic dysfunction and inflammatory responses. Epidemiological evidence indicates that non‑steroidal anti‑inflammatory drugs (NSAIDs), which inhibit COX activity, reduce AD risk, highlighting the pathogenic role of COX‑2 in AD [1,3].
This study investigated the effect of AAV‑mediated, neuron‑specific COX‑2 overexpression in the hippocampus on cognitive function in 5×FAD mice. Four groups were used (n = 8 per group): 5×FAD‑COX‑2, 5×FAD‑EGFP, WT‑COX‑2, and WT‑EGFP. After stereotaxic viral injection, behavioral tests including open field test (OFT), novel object recognition (NOR), and Morris water maze (MWM) were performed to evaluate locomotion, anxiety, recognition memory, and spatial learning and memory. Brain tissues were then collected for immunofluorescence and Western blot to verify COX‑2 expression in the hippocampus [2].
Results showed that hippocampal COX‑2 overexpression significantly exacerbated cognitive impairments in 5×FAD mice, as evidenced by reduced discrimination index in NOR and prolonged escape latency in MWM. Immunofluorescence and Western blot analyses confirmed successful viral transduction and specific COX‑2 overexpression in the hippocampal region.WT mice overexpressing COX‑2 displayed mild cognitive changes but no severe deficits.
This study demonstrates that localized hippocampal COX‑2 overexpression promotes cognitive deficits in AD model mice, confirming the critical role of hippocampal COX‑2 in AD pathogenesis. These findings support COX‑2 as a potential therapeutic target for early AD intervention [3,4].
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