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Ellagic acid improved neurodegeneration caused by ischemic stroke through the
regulation of glutamatergic and synaptic signaling
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Ischemic stroke, caused by disrupted cerebral blood flow, leads to neurodegeneration through nutrient and oxygen
deprivation, Despite ellagic acid's (EA) known antioxidant/anti-inflammatory roles in stroke, its direct modulation of
synaptic NMDA/AMPA receptors remains unexplored. This study investigates EA's neuroprotection via glutamatergic
signaling in ischemic stroke in a transient middle cerebral artery occlusion (MCAOQ) rat model. Wistar rats were divided into
sham, MCAO, and EA-treated MCAO groups. Daily EA administration for 72 hours significantly improved neurobehavioral
deficits and reduced cerebral edema in MCAO rats (P-value<0.001). EA increased anti-apoptotic Bel-2 levels
while decreasing pro-apoptotic CASP-3, protecting cortical neurons from ischemia-induced cell death. Furthermore,
EA counteracted ischemia-induced declines in NR2a, NR2b, and GluR1 expression. while upregulated PSD95 expression
(P-value<0.05). Oxidative stress (ROS) and neurcinflammatory cytokines (TL-6, TL-1f. TNF-a) were also reduced. though
lipid peroxidation (MDA) remained unchanged. These findings demonstrate that EA mitigates ischemic neurodegeneration
by enhancing synaptic survival signaling, suppressing apoptosis, and alleviating neuroinflammation and oxidative stress.
The study highlights EA's potential as a therapeutic agent for ischemic stroke. warranting further clinical validation.
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