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Infarction by Enhancing Mitophagy
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[ Abstract] Objective To investigate whether nicotinamide mononucleotide ( NMN ) can inhibit ferroptosis in cardiomyocytes and
improve inflammatory response and cardiac function after acute myocardial infarction ( AMI) by modulating mitophagy. Methods 1In this
prospective controlled study,30 adult male SD rats were randomized into 3 groups;the Sham group,the AMI group,and the AMI+NMN group,
with 10 rats in each group. Echocardiography was used to detect left ventricular end-diastolic volume ( LVEDV) ,left ventricular end-systolic
volume (LVESV) ,left ventricular fraction shortening ( LVFS) ,and left ventricular ejection fraction (LVEF) in the left ventricle of SD rats in
each group; HE staining was used to assess the level of the inflammatory response of the left ventricle ; Masson staining was used to detect the
degree of fibrosis of the left ventricle ; Prussian blue staining was used to detect tissue iron ion deposition ; transmission electron microscopy to
detect the mitochondrial structure of tissues ; Western blotting to detect the expression levels of ferroptosis-related indexes mitochondrial ferritin
(FTMT) , glutathione peroxidase 4 ( GPX4) ,and solute carrier family 7 member 11 (SLC7A11) as well as mitochondrial autophagy-related
indexes PTEN-induced kinase 1 ( PINK1) , microtubule-associated protein 1 light chain 3 (LC3)-1 and LC3-1I , and silence information
regulator I (SIRT1). Results Compared with the Sham group,the LVEDV and LVESV in the AMI group were significantly higher ( P<
0.05) ,and the LVFS and LVEF were significantly lower ( P<0.05) ;the level of inflammation,the degree of fibrosis,and the iron deposition
in the left ventricular tissue were increased,and the degree of mitochondrial damage was aggravated ;the expression levels of FTMT,GPX4,

SLC7A11,and SIRT1 were significantly lower (P<0.05) ,and the PINK1 protein expression level and the ratio of the LC3-1I to LC3-1
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protein expression level increased ( P<0.05). Compared with the AMI group,the LVEF of the AMI+NMN group was increased ( P<0.05) ;

the inflammation level , degree of fibrosis, and iron deposition of the left ventricular tissues were reduced, and the degree of mitochondrial
damage was reduced;the expression levels of the FTMT, GPX4,SLC7A11,and SIRTI proteins were increased ( P<0.05) ,and the levels of
the PINK1 protein expression and the ratio of the LC3-1I to LC3- 1 protein expression levels were increased (P<0.05). Conclusion After

acute myocardial infarction in rats,the level of mitophagy in myocardial tissues was elevated. Still, it could not adapt to the changes in the

extreme environment of hypoxia, and the ferroptosis of cardiomyocytes was increased. Supplementation of NMN could upregulate SIRT1

expression and enhance the function of mitophagy ,remove damaged mitochondria in time,and alleviate the ferroptosis of cardiomyocytes, thus

improving the inflammatory response and cardiac function after acute myocardial infarction in rats.
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