Therapeutic Potential of Erdosteine in mitigating Ischemia-Reperfusion Injury in Diabetic Rat Model
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Introduction: Ischemic heart disease (IHD) is the leading cardiovascular complication in the patients with type 2 diabetes mellitus (T2DM) and is considered as the primary cause of mortality in T2DM patients. Consequently, current pharmacological treatment strategies focus not only on controlling blood glucose levels but also on preventing IHD in individuals with T2DM.
Aims: The objective of the present study was to evaluate the potential effects of Erdosteine on cardiac resistance to ischemia-reperfusion injury in a diabetic rat model and its underlying mechanism.
Methods: The present study was conducted on adult male Wistar rats (n = 40), divided into five groups: Sham, Dia-C (disease control), Dia+IR, Erdosteine (Erdo, 80 mg/kg; s.c.) + Dia+IR, and Erdo (80 mg/kg) alone. Erdosteine was given as a pre-treatment for 28 days, while diabetes was induced by administering streptozotocin (STZ, 60 mg/kg; i.p.) for one day. On the 29th day, ischemia was induced for 60 minutes, followed by reperfusion for 45 minutes. At the end of the procedure, all rats were sacrificed, and myocardial resistance was assessed. Statistical analysis was performed using one-way ANOVA followed by the Turkey-Kramer post hoc test.
Results: Erdosteine pretreatment significantly reduced advanced glycation end products (AGEs) compared to the Dia-C and Dia+IR groups. Compared to the Dia+IR group, Erdosteine administration in diabetic rats markedly preserved hemodynamic parameters, including mean arterial pressure (MAP), heart rate (HR), and ±LVdP/dt. Additionally, Erdosteine significantly augmented the antioxidants (GSH, SOD, and CAT) and prevented the release of CK-MB and LDH into the serum. Inflammatory markers (TNF-α and IL-6) were significantly decreased in the Erdo+Dia+IR group. Histopathological evaluation revealed that Erdosteine pretreatment effectively protected against myocardial damage. Furthermore, the expression of pro-apoptotic proteins Bax and caspase-3 was reversed in the Erdo+Dia+IR group. Levels of HMGB1 and RAGE expression were also reduced in this group, while PPAR expression remained unchanged.
Conclusion: The study showed that Erdosteine enhances myocardial resistance to ischemia-reperfusion (I/R) injury in diabetic rats by suppressing AGE-RAGE signaling, which in turn reduces HMGB1 and NF-κB activation.
