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Introduction. Neonatal hypoxic-ischemic (HI) brain injury is a leading cause of hypoxic-ischemic encephalopathy, with limited effective therapies beyond hypothermia. Dysregulated calcium homeostasis via ryanodine receptors (RyRs) contributes to neuronal death, making RyR antagonists potential neuroprotectants.

Aims. To investigate whether dantrolene, an FDA-approved RyR inhibitor, reduces HI-induced neuronal damage and improves functional recovery in neonatal mice.

Methods. HI was induced in postnatal day 7 CD1 mice by right carotid artery ligation and hypoxia exposure. Dantrolene (i.p.) was administered prophylactically. Infarction volume was assessed by TTC and Nissl staining. Short- and long-term neurobehavioral outcomes were measured. In vitro, primary cortical neurons underwent oxygen-glucose deprivation (OGD), with or without dantrolene treatment. Calcium dynamics were examined by Fura-2 imaging; apoptotic and survival signaling proteins were analyzed by Western blot.
Results. Dantrolene significantly reduced infarct volume, attenuated neuronal loss, and preserved whole-brain morphology up to 25 days post-HI. Treated mice exhibited improved reflexes, grip strength, rotarod performance, and learning/memory retention compared to HI controls. In vitro, dantrolene decreased OGD-induced neuronal death and reduced intracellular calcium elevation. Molecular analysis showed reduced caspase-3/9 activation, increased PKC signaling, and elevated p-GSK3β, consistent with anti-apoptotic and pro-survival mechanisms.
Discussion. Dantrolene exerts sustained neuroprotection in neonatal HI injury by limiting pathological calcium release, reducing apoptosis, and supporting pro-survival signaling. These findings highlight RyRs as critical mediators of HI pathology and support the potential of dantrolene as a repurposed therapy for neonatal brain injury.
