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Fig.1 HE staining results of brain tissues of neonatal rats in each group x400

A: Hippocampus in brain tissue; B: Cortical areas in brain tissue; Red arrow: Cell membrane rupture; Black arrow: Nuclear pyknosis.
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2 x 400
Fig.2 Nissl staining results of brain tissues
of neonatal rats in each group x400
A: Nissl staining graph; Black arrows: Nissl vesicles; Red arrows:

nuclear consolidation; B: Statistical analysis of the results of Nissl stai—
ning in graph A; a: Sham group; b: HIBD group; c: LSFI group; d: HSFI
group; *** P <0.001 s Sham group; *P <0.05 *#P <0.001 »s HIBD
group.
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Fig.3 Immunofluorescence staining results of the hippocampus of neonatal rats in each group x400
A: Fluorescence expression of GPX4; B: Fluorescence expression of DMT1; C: Quantitative statistical analysis of the immunofluorescence staining

results; a: Sham group; b: HIBD group; c: LSFI group; d: HSFI group; * * P <0. 01 vs Sham group; *P <0.05 *P <0.01 »s HIBD group.
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Fig.4 Immunohistochemical staining results of brain tissues of neonatal rats in each group x400
A: DMTI expression and distribution in the hippocampal region; B: DMT1 expression and distribution in the cortical region; C: Quantitative statisti—

cal analysis of the immunohistochemical staining results; ** P <0.01 »s Sham group; *P <0.05 **P <0.01 vs HIBD group.
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Fig.5 Expression levels of GSH LDH MDA SOD and tissue iron content in the brain tissue of neonatal rats in each group using kit
" P<0.05 **P<0.01 vs Sham group; *P <0.05 *P <0.01 vs HIBD group.
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Fig.6 Results of CCK-8 experiments on BV2 cells treated with different drug concentrations

A: Effect of Shenfu injection on BV2 cell viability at different concentrations;

C: Effect of Ferd on BV2 cell viability at different concentrations.
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Fig.7 Results of DCFH-DA fluorescent probe and
flow cytometry to detect the level of ROS changes
in BV2 cells of each group
A: Confocal microscopy to observe the expression and distri—
bution of ROS in BV2 cells of each group x630; B: Flow cytome—
try to observe the level of ROS release in BV2 cells of each group;
C: Statistical analysis of the ROS results in Figure A; ** P <

0.01 vs Sham group; *P <0.01 s HIBD group.
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Fig.8 Results of immunofluorescence staining to detect the expression of GPX4 and DMT1 in BV2 cells of each group x400
A: Expression and distribution of GPX4 in BV2 cells in each group; B: Expression and distribution of DMTI in BV2 cells in each group; C: Statisti—

cal analysis of the immunofluorescence results in Figure A and B; ** P <0.01 s Ctrl group; *P <0.01 vs OGD group.
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Protective effect of Shenfu injection against neonatal hypoxic-ischemic

brain injury by inhibiting the ferroptosis
Zhang Xiaotong' Zhang Meng' Li Gang” Hu Yang’ Xun Yajing’ Ding Hui' Shen Donglin® Wu Ming' *
('The First Clinical Medical College *The Second Clinical Medical College
Xuzhou Medical University Xuzhou 221000;>Dept of Stomatology
*Dept of Pediatrics The Affiliated Hospital of Xuzhou Medical University Xuzhou 221000)

Abstract Objective To observe the brain tissue injury during hypoxia-ischemia as well as the pathological
changes and the expression of ferroptosis—elated factors after the use of Shenfu injection ( SFI) and to explore the
protective effect of SFI on hypoxic-ischemic brain injury( HIBD) by inhibiting ferroptosis. Methods An animal
model of HIBD in SD rats was constructed and intervened with SFI. Pathologic changes in brain tissue were ob—
served by HE staining methods. Nissen staining was used to observe neuron survival. Glutathione Peroxidase 4
( GPX4) and Divalent Metal Transporter 1 ( DMT1) expression were detected in brain tissue by Western blot im—
munohistochemistry and immunofluorescence. Reduced Glutathione ( GSH) Lactate Dehydrogenase ( LDH) Ma-—
londialdehyde ( MDA)  Superoxide Dismutase ( SOD) and tissue iron content were determined with the kits. BV2
microglial cell line ( BV2) cells were cultured in vitro and divided into control group ( Ctrl group) oxygen-glucose
deprivation group ( OGD group) iron ferroptosis-inducing group ( Erastin group) iron ferroptosis-inhibiting group
( Ferd group) Shenfu injection group ( SFI group) and Erastin + Shenfu injection group ( Erastin + SFI group) .
27 7°Dichlorodihydrofluorescein diacetate ( DCFH-DA) reactive oxygen species ( ROS) fluorescent probe was used
to detect the ROS release level; Immunofluorescence was used to observe intracellular GPX4 DMTI expression.
Results Compared with the Sham group rats in the HIBD group showed significant neuronal cell damage in brain
tissue decreased GPX4 expression( P <0.01) increased DMT1 expression ( P <0.01) decreased GSH and SOD
levels ( P <0.01) and increased LDH MDA and tissue iron levels ( P <0.05 P <0.05 P <0.01) . In contrast
after the intervention of SFI GPX4 expression was elevated ( P <0.01) DMT]1 expression decreased ( P <0. 01)
GSH and SOD levels were elevated ( P <0.01) and LDH MDA and tissue iron levels decreased ( P <0.05 P <
0.05 P <0.01). The cells experiments showed that compared with the Cirl group the OGD group had a signifi-
cantly higher ROS content and a decrease in the expression of GPX4 fluorescence intensity and an increase in the
fluorescence intensity of DMT1 ( P <0.01) compared with the OGD group the ROS content was reduced in the
SFI group while the expression of GPX4 was elevated and the expression of DMT1 was reduced ( P <0.01) . Con-
clusion Hippocampal and cortical regions are severely damaged after HIBD in neonatal rats and their brain tis—
sues show decreased expression of GPX4 and increased expression of DMT1. The above suggests that ferroptosis is
involved in HIBD brain injury in neonatal rats. In contrast Shenfu injection has a protective effect on HIBD experi—
mental animal model and BV2 cell injury model by reducing iron aggregation and ROS production.

Key words hypoxic-ischemic brain damage; ferroptosis; oxidative stress; oxygen glucose deprivation; Shenfu in—
jection; BV2 cells
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