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Abstract: Objective To explore the effects and mechanisms of protocatechuic acid (PCA) on myocardial ischemia-reperfusion injury
(MIRI) in rats and hypoxia/reoxygenation H9c2 cells. Methods H9c2 cells were divided into the control group, model group, and
PCA (1.562, 3.125, and 6.250 pmol-L™") groups. After 24 h of pretreatment, except for the control group, the cells were subjected

to 4 h of hypoxia and 12 h of reoxygenation in an anaerobic chamber to establish the H9c2 cell injury model in vitro. Cell viability was
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detected by CCK-8 assay; mitochondrial membrane potential was detected by JC-1 staining; Reactive oxygen species (ROS) in cells
were detected by DCFH-DA fluorescence probe; The opening degree of mitochondrial permeability transition pore (mPTP) was
detected by Calcein AM fluorescence probe; Adenine nucleoside triphosphate (ATP) levels were detected by kit method; Fe?*
levels were detected by FerroOrange fluorescence probe. SD rats were randomly divided into sham operation group, single PCA
(100 mg-kg™!) group, model group, aspirin (100 mg-kg™') group, and PCA low, medium, and high dose (25, 50, 100 mg-kg™!) groups.
The sham operation group and model control group were ig administered 0.5% sodium carboxymethyl cellulose solution, and the other
groups were ig administered drugs once a day for two weeks. 24 h after the last administration, except for the sham operation group,
the MIRI rat model was established by ligating the left anterior descending coronary artery for 30 min. Myocardial infarction area
was analyzed by 2, 3, 5-triphenyltetrazolium chloride (TTC) staining; Myocardial tissue structure changes were analyzed by
hematoxylin-eosin (HE) staining; Left ventricular ejection fraction (EF) and fractional shortening (FS) were evaluated by cardiac
ultrasound; Serum creatine kinase isoenzyme (CK-MB), lactate dehydrogenase (LDH), aspartate aminotransferase (AST),
malondialdehyde (MDA), and glutathione (GSH) levels were detected by ELISA; The expression of glutathione peroxidase 4
(GPX4) and solute carrier family 7 member 11 (SLC7A11) proteins in cardiac tissue was detected by Western blotting. Results
The cell experiment results showed that compared with the model group, PCA significantly increased the survival rate of H9c2
cells (P < 0.01), increased mitochondrial membrane potential (P < 0.01), inhibited abnormal mPTP opening and excessive ROS
production (P < 0.01), improved mitochondrial ATP synthesis impairment (P < 0.01), and significantly reduced intracellular Fe?*
levels. The animal experiment results showed that compared with the model group, the myocardial infarction rate in the PCA group
was significantly reduced (P < 0.01), myocardial tissue structure was improved, EF and FS were significantly increased (P <0.01),
myocardial injury markers CK-MB, LDH, AST, and MDA levels were significantly decreased (P < 0.01), and GSH levels and
GPX4 and SLC7A11 protein expression levels were significantly increased (P < 0.01). Conclusion PCA ameliorates myocardial
reperfusion injury, attenuates myocardial histopathological damage, and regulates iron death in vivo, which may be related to the
inhibition of GPX4 and SLC7A11 expression.
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