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Abstract: This study was to investigate the protective effects of puerarin on myocardial ischemia/reperfusion
(MI/R) injury and the underlying mechanism. The MI/R-model was established by ligating the left anterior descending
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artery (LAD) for 60 min followed by 24 h reperfusion, puerarin (10, 30, and 100 mg-kg™) was orally administered
20 min before reperfusion. Cardiac function, myocardial infarct index, cardiac damage markers, inflammatory
cytokines, and apoptosis index were measured to evaluate the protective effects of puerarin on MI/R injury. The
activation of Nod-like receptor protein 3 (NLRP3) inflammasome and Toll like receptor 4 (TLR4)/myeloid differen-
tiation factor 88 (Myd88)/nuclear factor kappa B (NF-xB) pathway were determined by Western blot. All animal
experimental procedures were approved by the ethics committee of the Institute of Materia Medica, Peking Union
Medical College, Chinese Academy of Medical Sciences. The results showed that puerarin could significantly improve
cardiac function, reduce myocardial infarct size, decease the levels of lactic dehydrogenase (LDH), aspartate trans-
aminase (AST), creatine kinase-MB (CK-MB), and cardiac troponin T (cTnT) and suppress cardiomyocyte apoptosis.
Meanwhile, puerarin could notably decrease the levels of inflammatory cytokines such as interleukin-14 (IL-15),
IL-6, and tumor necrosis factor-a (TNF-«). Western blot analysis revealed that puerarin could downregulate the
expression of TLR4, Myd88, NLRP3, apoptosis-associated speck-like protein containing a CARD (ASC), cleaved-
caspase 1, cleaved-gasdermin-D (GSDMD), IL-1p, and IL-18, as well as the phosphorylation levels of inhibitor of
NF-xB a (IxBa), 1xB kinase # (IKKp), and NF-xB. These findings demonstrated that puerarin could alleviate MI/R
injury by suppressing NLRP3 inflammasome activation, possibly via TLR4/Myd88/NF-xB pathway.
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Figure 1  Puerarin (Puer) improved cardiac function in rats subjected to myocardial ischemia/reperfusion (MI/R) injury. A: Representative
echocardiographic M-mode records of left ventricular; B: Effects of puerarin on LVIDs, LVIDd, EF, FS, and SV. n =6, x 5. ™P < 0.001 vs
Sham group; P < 0.05, P < 0.01, **P < 0.001 vs I/R group. LVIDs: Left ventricular internal dimension systole; LVIDd: Left ventricular

end diastolic diameter; EF: Ejection fraction; FS: Fractional shortening; SV: Stroke volume
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Figure 2 Puerarin reduced infarct size and cardiac damage markers in rats subjected to MI/R injury. A: Representative images of heart
sections stained by Evans' blue and TTC; B: The percentage of AAR/LV; C: The percentage of INF/AAR; D: The level of serum LDH; E:
The level of serum AST; F: The level of serum CK-MB; G: The level of serum ¢TnT. n = 6, x 5. ™P < 0.001 vs Sham group; *P < 0.05,
#P < 0.01, #P < 0.001 vs I/R group. AAR: Area at risk; LV: Left ventricle; INF: Infarcted area; LDH: Lactic dehydrogenase; AST: Aspartate

transaminase; CK-MB: Creatine kinase-MB; ¢cTnT: Cardiac troponin T
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Figure 3 Puerarin decreased the levels of inflammatory cytokines in rats subjected to MI/R injury. The levels of IL-6 (A), IL-15 (B),
and TNF-a (C) in heart tissues were evaluated by ELISA. n = 6, X £ s. P < 0.001 vs Sham group; P < 0.05, #P < 0.01 vs I/R group. IL:

Interleukin; TNF-a: Tumor necrosis factor-o
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Figure 4 Puerarin suppressed cardiomyocyte apoptosis in rats subjected to MI/R injury. A: Representative images of heart sections stained
by TUNEL assay (scale bar: 50 um); B: The percentage of TUNEL positive nuclei to the total nuclei; C: Expression of Bcl-2 and Bax in
heart tissues evaluated by Western blot. n = 6, x +'s. “P < 0.001 vs Sham group; *P < 0.05, #P < 0.01, **P < 0.001 vs I/R group. TUNEL:
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Figure 5 Puerarin inhibited the activation of NLRP3 inflammasome and pyroptosis in rats subjected to MI/R injury. The expression levels
of NLRP3 (A), ASC (B), cleaved-caspase 1 (C), cleaved-GSDMD (D), IL-15 (E), and IL-18 (F) were analyzed by Western blot. n = 6, x  s.
P < 0.001 vs Sham group; P < 0.05, #P < 0.01, **P < 0.001 vs I/R group. NLRP3: Nod-like receptor protein 3; ASC: Apoptosis-associated
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