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Introduction
This study explores the role of Abatacept, a CTLA4-based drug often used in autoimmune diseases, in reducing heart enlargement (cardiac hypertrophy) caused by isoproterenol in male Wistar rats. Abatacept blocks T-cell activation, which may lower T-cell and macrophage activity in the heart and reduce inflammation-driven hypertrophy. Its protective effect was tested using heart function, tissue structure, biochemical, and molecular studies.
Aims
To evaluate whether Abatacept can prevent or reduce isoproterenol-induced cardiac hypertrophy by controlling immune and inflammatory responses
Methods
In this study male Wistar albino rats were divided into six groups (n=6): Group 1 Control (PBS administration); Group 2 disease control (ISO at 3 mg/Kg s.c. was induced to induce hypertrophy); Groups 3, 4, and 5 are experimental groups. Abatacept at doses of 2.5, 5, and 10 mg/kg were administered daily along with the dose of ISO at 3 mg/kg s.c. to induce hypertrophy. In Group 6 only abatacept was injected s.c. at 10 mg/kg dose each day. The experimental drug administration duration was 42 days to investigate the effect of abatacept in pathological Cardiac Hypertrophy. On day 43rd, all the rats were weighed and anaesthetised with sodium pentobarbital (60 mg/kg, i.p.). After hemodynamic assessments, the blood was collected and the heart was excised to investigate physiological parameters, cardiac injury markers, oxidant-antioxidant assessments, inflammation, immune cell infiltration, and apoptosis.
Results:
Abatacept effectively reduced cardiac hypertrophy by stabilizing heart function. It showed positive effects on antioxidants, minimizing cardiac injury markers (CK-MB, LDH), histopathological evidence (H&E and MT staining), along decreased inflammatory cytokines and inflammation formation. Immunofluorescence staining of T-cell sub-populations was also assessed using co-staining and showed a dose-dependent reduction in activation of T cells. The analysis of anti-apoptotic, apoptotic, necrosis, autophagy, and inflammatory (MAPK/Nrf-2-HO1/Smad-Tgf-beta) supports the hypothesis of abatacept cardio-protective action. 
Conclusions: 
Abatacept diminishes ISO-induced cardiac hypertrophy by inhibiting oxidative stress, inflammation, and infiltration, however, enhancing cardiac function and myocardium architecture. It could be a potential preventive drug for cardiac hypertrophy or for individuals at risk of developing it.
