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ABSTRACT

xy"?:::;'::‘t;‘;a;zt;z;io(r? 1118 a predominant cause of death worldwide. It begins with
desth. The Comprehensive’ ut?dowed Qy myocardial lscherma and‘ meversalble cgd:omyocyte
Sie] i Bitios Al Btouh Trslf_mdmg of MI pathgphysnolqu is essentra! for investigating
e 4 prophy aCtlc.l agents. Accordingly, flus study examined .t]1e potentlgl
lallWoky" dit car.dloprotecttve effects of astaxanthin compared with aspirin and their
com!npanop via attenuating NLRP3/ASC/caspase-1 signaling pathway. The subcutaneous
administration of isoproterenol (ISO) at a dose of (85 mg/kg) for two successive days induced
acute MI in rats. Aspirin was administered at a dose of (30 mg/kg), and astaxanthin at two
different doses (40 and 60 mg/kg). A combination regimen of aspirin and astaxanthin was
also_ given at a dose of 30 mg/kg and 40 mg/kg, respectively. All treatments were
admunistered orally f'01‘. 14 days, followed by isoproterenol subcutaneous injection on the 13th
and 14th days. The aspirin and astaxanthin combination-pretreated group showed a si gnificant
improvement  in electrocardiogram (ECG) pattern, cardiac hemodynamics, and
histoarchitecture of the myocardial tissue. It decreased the serum biomarkers level, including
cardiac troponin I (cTnl), aspartate aminotransferase (AST), creatine kinase MB (CK-MB),
fmd lactate dehydrogenase (LDH). The combination group also showed a significant decline
in the_ cardiac level of toll-like receptor 4 (TLR4), nuclear factor kappa-light-chain-enhancer
of act_lva‘ted B cells (NF-xB), and interleukin-1 beta (IL-1p). These outcomes are mediated by
_the significant downregulation of the NLRP3/ASC/caspase-1 signaling pathway. While,
xsopfoterenol significantly decreased miR-495 expression, the combination treatment
significantly restored its expression toward the control level. This finding highlighted the
protective role of miR-495 in mitigating inflammation in cardiomyocytes, acting as a negative
regulator for NLRP3 inflammasome activation. The study demonstrated the dose-dependent
cardioprotective effect of astaxanthin. The higher dose of astaxanthin produced effects
comparable to those achieved by aspirin, emphasizing the potential protective effects of
astaxanthin. The combination regimen exhibited the most pronounced cardioprotective
efficacy compared with either monotherapy; effects were comparable to the near-sham levels.
Consequently, this combination therapy serves as a promising prophylactic strategy for the

prevention of MI.
Myocardial infarction, Astaxanthin, Aspirin, NLRP3 inflammasome, miR-495,
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