Sulforaphane Affects Astrocytic Modulation and Neurological Recovery After Ischemic Stroke
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Introduction. Ischemia–reperfusion injury induces complex neurovascular and glial responses that drive secondary brain damage. Astrocytic lipid metabolic dysregulation has emerged as a key contributor to post-stroke progression. Sulforaphane has shown anti-inflammatory and antioxidant properties and potential neuroprotective effects; however, its impact on astrocytic lipid metabolism during stroke remains unclear.
Aims. To evaluate whether sulforaphane modulates astrocytic lipid metabolism and improves neurovascular recovery following ischemic stroke, and to assess the effects of treatment.
Methods. Transient middle cerebral artery occlusion was performed in mice, followed by reperfusion. Sulforaphane was administered during the acute phase. Neurological deficits, infarct volume, astrogliosis, blood–brain barrier integrity, inflammatory markers, vascular remodeling, and lipid metabolic profiles were assessed using behavioral testing, histological analysis, and lipidomic evaluation.
Results. Sulforaphane treatment significantly improved neurological outcomes and reduced infarct size after I/R. Treatment attenuated reactive astrogliosis and normalized astrocytic lipid metabolic signatures, particularly within sphingolipid and glycerophospholipid pathways. These changes were associated with preserved blood–brain barrier integrity and reduced neuroinflammation. However, prolonged administration impaired vascular remodeling during later stages of recovery.
Discussion. Sulforaphane demonstrates therapeutic potential by modulating astrocytic lipid metabolism, supporting glial metabolism-oriented strategies for ischemic stroke intervention.
