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Abstract:  Objective To investigate the role of vitamin D, (VitD,) in alleviating early brain injury (EBI) by combating
ferroptosis after subarachnoid hemorrhage (SAH). Methods Both in vivo and in vitro experiments were conducted using
54 healthy male Sprague—Dawley rats and highly differentiated PC12 cells, respectively. The rats were randomly divided
into blank group, Vehicle group, and VitD, group, with 18 rats in each group. The method of endovascular perforation was
used to establish a model of SAH, and the rats were given intraperitoneal injection of VitD, (100 ng/kg) or Vehicle at 24

hours before modeling and at 2 hours after modeling, while the rats in the blank group were given anesthesia treatment
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alone. PC12 cells were randomly divided into blank group, Hemin group, DMSO group, and VitD, group, and Hemin was
used to mimic the effect of hemoglobin on neuronal cells. 24 hours before modeling in the DMSO and VitD, groups, cells
were incubated with complete medium containing DMSO (0.01%) or VitD, (100 nmol/L). After 24 hours, the original
medium was removed, and PC12 cells were stimulated with Hemin for 2 hours. Subsequently, the DMSO group and the
VitD, group were supplemented with culture medium containing the original concentrations of DMSO or VitD,, respectively.
At 24 hours after modeling, ELISA was used to measure the levels of malondialdehyde (MDA) and reactive oxygen species
(ROS) in brain tissue and PC12 cells; Western blotting was used to measure the protein expression levels of peroxisome
proliferator—activated receptor gamma (PPARYy) , nuclear factor erythroid 2-related factor 2 (Nrf2) , and glutathione
peroxidase 4 (GPX4) ; transmission electron microscopy was used to observe mitochondrial morphological changes ;
Liperfluo was used to measure the level of lipid peroxide (LPO) in PC12 cells; flow cytometry was used to observe cell apoptosis.
Results Compared with the Vehicle group, the VitD, group showed a decrease in MDA and ROS expression levels (P <0.05),
while the expression levels of PPAR vy, Nrf2, and GPX4 proteins increased (P <0.05). Compared with the Hemin group, the
VitD, group showed a decrease in MDA and ROS expression levels in PC12 cells, an increase in PPARy, Nrf2, and GPX4

protein expression, a decrease in LPO expression, and a reduction in the number of apoptotic cells (all P <0.05). Conclusions

http://www.jinn.org.cn

VitD, can inhibit ferroptosis after SAH, and it can be used as a reliable neuroprotective agent in early brain injury.
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