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ABSTRACT Objective: To explore the effects of irisin on atrial fibrillation and interstitial fibrosis in rats after myocardial infarction.
Methods: A rat model of acute myocardial infarction (MI) was established by ligation of the left anterior descending coronary artery
(LADCA). Rats were intraperitoneally injected with irisin at 100 pg/kg daily for 4 weeks. Left ventricular end-diastolic diameter
(LVEDD), left ventricular end-systolic diameter (LVESD), left ventricular ejection fraction (LVEF), and left ventricular fractional
shortening (LVFS) were examined by echocardiography. The rat myocardial morphology and fibrosis were evaluated by
hematoxylin-eosin (HE) staining and Masson's trichrome staining. Western blot analysis was used to detect the expression of TGF-B1,
Smad2, p-Smad2, Smad3, p-Smad3, MMP9, TIMP-1, collagen I , collagenIll, NLRP3, Caspase 1, and IL-1B. Results: Compared with
the model group, the LVEF and LVFS of the irisin group were significantly increased, while the LVEDD and LVESD were significantly
decreased (P<0.05). The induction rate and duration of atrial fibrillation in the irisin group were significantly reduced (P<0.05). The
myocardial morphology of the irisin group was significantly improved, and the fibrosis area was significantly reduced (P<0.05). The
protein expression levels of TGFB1, p-Smad2/3, collagen [ , collagenlll and MMP9 in the irisin group were significantly reduced, while
the protein expression level of TIMP1 was significantly increased (P<0.05). Moreover, the expression levels of NLRP3 inflammasome,
cleaved-caspase-1, and IL-1p in irisin group were significantly reduced (P<0.05). Conclusion: Irisin could significantly improve the
cardiac function, inhibit the myocardial fibrosis and hypertrophy, and inhibit the formation of atrial fibrillation in an animal model of
myocardial infarction. Thus, it has a high clinical application prospect.
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Fig. 1 Effect of irisin on LVEF, LVFS, LVEDD and LVESD in myocardial infarction rats
Note: A: LVEF; B: LVFES; C: LVEDD; D: LVESD; Compared with Control group, *P<0.05; Compared with Model group, “P<0.05.
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Fig. 2 Effect of irisin on the induction rate and duration of atrial fibrillation in rats with myocardial infarction

Note: Compared with Control group, *P<0.05; Compared with Model group, “P<0.05.
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Fig. 3 Effects of irisin on myocardial morphology and atrial fibrosis in rats with myocardial infarction detected
by HE staining and Masson's trichrome staining
Note: A: HE staining and Masson's trichrome staining images of myocardial tissue (200x); B: Fibrosis area percentage measured in Masson's trichrome

staining; Compared with Control group, *P<0.05; Compared with Model group, P<0.05.
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Fig. 4 The effect of irisin on the expression of TGF-1/Smad2/3 signaling pathway-related molecules in rats
with myocardial infarction detected by Western blot
Note: A: TGFR1 protein expression level; B: p-Smad2 protein expression level; C: p-Smad3 protein expression level; D: MMP9 protein expression level;
E: D: TIMP-1 protein expression level; F: collagen | protein expression level; G: collagenlll protein expression level, H: Western blotting was used to

detect protein expression levels; Compared with Control group, *P<0.05; Compared with Model group, *P<0.05.
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Fig. 5 The effect of irisin on the expression of NLRP3 inflammasome signaling pathway-related molecules

in rats with myocardial infarction detected by Western blot

Note: A: Relative protein expression level of NLRP3, cleaved-caspase-1 and IL-1@3; H: Western blotting was used to detect protein expression levels;

Compared with Control group, *P<0.05; Compared with Model group, *P<0.05.
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