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Abstract: Objective To investigate the expression of transcription factor SP1 in early brain injury after subarachnoid hemorrhage

(SAH) and its regulatory effect on neuronal ferroptosis. Methods

A mouse model of SAH and an in vitro primary neuronal model with
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OxyHb stimulation were constructed. The change of SP1 expression was detected by Western blot, gPCR, immunohistochemistry, and
immunofluorescence staining. The expression of SP1 protein, cell activity, lactate dehydrogenase (LDH) level, and ferroptosis-related
indicators malondialdehyde (MDA) , 4-hydroxynonenal (4-HNE) , glutathione (GSH) and Fe?* were detected after knockdown and
overexpression of SP1 in vitro, and the viability changes of cells with SP1 knockdown were detected after treated with different cell death
inhibitors. The neuroprotective effects of SP1 after its overexpression in vivo were assessed through Nissl staining, the degree of brain edema,
modified Garcia score, balance beam test, and water maze test. The transcriptional regulatory effect of SP1 on GPX4 expression was verified
through dual luciferase reporter gene experiment and molecular detection. Results The expression of SP1 was significantly downregulated
during early brain injury after SAH. After knockdown of SP1 in vitro, the levels of MDA, 4-HNE and Fe?* in neurons increased (P<0. 05),
GSH levels decreased (P<0.05) ,while overexpression of SP1 in vitro reversed these changes. The activity of cells with SP1 knockdown was
increased after intervention with ferroptosis inhibitors, whereas the cell viability showed no significant change after treated with other

inhibitors. Overexpression of SP1 in vivo ameliorated brain edema, and recovered neurological cognitive function. SP1 positively regulated

the expression of GPX4 by binding to its promoter region, thereby exerting an inhibitory effect on neuronal ferroptosis. Conclusion In the

early stage of SAH, overexpression of SP1 can transcriptionally activate GPX4 to inhibit neuronal ferroptosis, which has a significant

neuroprotective effect and provides a potential molecular target for intervention and treatment after SAH.
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