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Effects of total flavonoids of Dracocephalum moldavica L. on ferroptosis in HT22 cells caused by
hypoxia-induced injury and its acting mechanism
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Abstract Objective To investigate the effects and mechanisms of total flavonoids of Dracocephalum moldavica L. (TFDM) on ferrop-
tosis in HT22 cells induced by hypoxia-induced injury. Methods HT22 cells were divided into the following groups:the Control group
(untreated), Model group (model established by inducing ferroptosis in HT22 cells via hypoxia based on the pathogenesis of vascular
dementia),and Model+TFDM group (cells subjected to hypoxia-induced ferroptosis and treated with TFDM). Cell viability and glutathione
(GSH) content were measured in each group to determine the optimal hypoxia duration and the optimal TFDM intervention concentrations.
mRNA and protein expression levels of COX2 and GPX4 in each group were detected using real-time quantitative PCR (¢(RT-PCR) and
Western blotting, respectively. Subsequently, cells were treated with a ferroptosis inducer (Erastin) and the ferroptosis inhibitor (Ferro-
statin-1) alone or in combination with TFDM. GSH content was measured in each group; COX2 and GPX4 mRNA and protein expression
were detected by qRT-PCR and Western blotting; intracellular Fe™ levels were assessed using an Fe™ detection probe ;changes in mito-

chondrial membrane potential were evaluated by staining with the fluorescent probe JC-1;and reactive oxygen species (ROS) levels were
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measured by flow cytometry. Results The optimal duration for hypoxia-induced HT22 cell injury was 36 h,and the optimal intervention
concentration of TFDM was 7.5 pg/mL. Compared with the Control group ,the Model group exhibited significantly decreased cell viability,
GSH content, and mitochondrial membrane potential , increased mean fluorescence intensity of intracellular Fe** and ROS,and marked
elevation in COX2 mRNA and protein expression (P < 0.05). In comparison with the Model group,the Model+TFDM group showed sig-
nificantly increased cell viability, GSH content, mitochondrial membrane potential,and GPX4 mRNA and protein expression,whereas
the mean fluorescence intensity of intracellular Fe’*,ROS,and COX2 mRNA and protein expression were significantly decreased (P <
0.05). Compared with the Model+Erastin group,the Model+Erastin+ TFDM group demonstrated elevated GSH content and GPX4 mRNA
expression, along with reduced mean fluorescence intensity of intracellular Fe* and ROS,and COX2 mRNA and protein expression (P <
0.05). No statistically significant differences were observed in mitochondrial membrane potential or GPX4 protein expression (P > 0.05).
Compared with the Model+Ferrostatin-1 group,the Model+Ferrostatin-1+4TFDM group exhibited decreased COX2 mRNA and protein
expression (P < 0.05), whereas no statistically significant differences were found in GSH content or GPX4 mRNA and protein expression
(P> 0.05). Conclusion TFDM can alleviate oxidative damage and reduce susceptibility to ferroptosis in HT22 cells induced by hypoxia.
This protective effect is likely mediated by decreasing intracellular Fe®* accumulation, reducing the ROS levels, downregulating the COX2

mRNA and protein, while simultaneously enhancing mitochondrial membrane potential , increasing intracellular GSH content, and upregu-

lating GPX4 mRNA and protein expression.
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COX2 Forward: GTGCCTGGTCTGATGATGTATGC 23
Reverse: TGAGTCTGCTGGTTTGGAATAGTTG 25

GPX4 Forward: GCAGGAGCCAGGAAGTAATCAAG 23
Reverse: ACAGTGGGTGGGCATCGTC 19

B-actin Forward: GATGGTGGGAATGGGTCAGAAGG 23
Reverse: TTGTAGAAGGTGTGGTGCCAGATC 24
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Fig.1 Effects of different hypoxia durations on HT22 cell viability, GSH content, and mRNA expressions of COX2 and GPX4
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Fig.2 Effects of different concentrations of TFDM on HT22 Cell viability, GSH content, and protein expressions of COX2 and GPX4
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Fig.3 Effects of TFDM combined with Erastin/Ferrostatin-1 on GSH content in HT22 cell after hypoxia-induced injury
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A,COX2,GPX4 mRNA expression; B, TFDM combined with Erastin;C,TFDM combined with Ferrostatin-1. **P < 0.01 vs. Control group;#P < 0.05,
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Fig.4 Effects of TFDM combined with Erastin/Ferrostatin-1 on mRNA and protein expression of COX-2 and GPX4 in HT22 cell after hy-

poxia-induced injury
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Fig.5 Effects of TFDM combined with Erastin on Fe?* content in HT22 Cell after hypoxia-induced injury x 20

Control Model Model+TFDM

Control+Erastin -~ Model+Erastin =~ Model+Erastin+ TFDM

Merge ......

o . . . . . .

o . . . . . .

E6 TFDMEBt&ErastinfbEXHERRIFSHT22M GBI x 20
Fig.6 Effects of TFDM combined with Erastin on mitochondrial membrane potential in HT22 Cell after hypoxia-induced injury x 20
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Fig.7 Effects of TFDM combined with Erastin on ROS levels in HT22 Cell after hypoxia-induced injury
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