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Introduction
Erdosteine, a mucolytic drug, has been shown in several pre-clinical studies to act as an anti-inflammatory agent by mitigating free radicals. To study its protective effects against oxidative stress, inflammation, and cell death (apoptosis/necroptosis), we tested Erdosteine in a rat model of myocardial injury caused by excess catecholamine (isoproterenol, ISO).
Aims
To evaluate whether Erdosteine can protect the heart against ISO-induced damage by reducing oxidative stress, inflammation, and apoptosis.
Methods
Male Wistar rats (48 in total) were divided into eight groups (n=6 each): Normal, ISO-control, and six Erdosteine pre-treatment groups with doses from 5 to 160 mg/kg. Erdosteine was given orally for 28 days. On days 27 and 28, ISO (85 mg/kg, under the skin) was given to the ISO-control and Erdosteine groups to induce heart injury. On day 29, heart function was measured using the BioPac BSL 4.0 system. Blood and heart samples were collected for biochemical tests, histology, and molecular studies.
Results
In ISO-control rats, markers of heart injury (CK-MB, LDH), oxidative stress (MDA, reduced GSH, SOD), inflammatory markers (TNF, IL-6), ROS, and proteins linked to inflammation and apoptosis (MAP kinases, Bax, Bcl-2, Caspase-3) were significantly increased compared to normal rats. Severe tissue damage was also seen in heart sections, along with higher expression of apoptotic proteins. In the Erdosteine-treated groups, there was a dose-dependent improvement. Erdosteine reduced oxidative stress, inflammation, and apoptosis, while improving signalling pathways such as Akt-eNOS, GSK-3β, mTOR, inflammasome, necroptosis, and ferroptosis. The best protective effect was observed at 80 mg/kg, where the heart structure was well preserved.
Conclusion
Erdosteine protected against ISO-induced heart injury by reducing oxidative stress, inflammation, and apoptosis through multiple molecular pathways. This suggests Erdosteine has potential as a therapy for heart inflammation and injury, especially in myocardial infarction. 
