Inhibition of APC activation through Abatacept attenuates Ischemia-reperfusion induced cardiac Injury
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Introduction: When blood flow to the heart is blocked (myocardial ischemia), it causes damage to the heart muscle. Restoring the blood flow (reperfusion) can make the injury worse by producing free radicals, upsetting ion balance, and depleting energy in the cells. Abatacept is a recombinant fusion protein that works by blocking T-cell activation. It binds to CD80 and CD86 receptors on antigen-presenting cells, which reduces inflammation. We suggest that abatacept, by reducing immune cell activation and limiting the entry of inflammatory cells into the heart, may help protect against heart injury after myocardial ischemia.
Aims: To investigate whether abatacept can reduce inflammation and protect the heart from damage caused by myocardial ischemia and reperfusion.
Methods: This study was conducted on male Wistar rats. The effect of abatacept administration (2.5, 5 & 10 mg/kg; s.c.) for 21 days was evaluated in the Isoproterenol (ISO)-induced myocardial necrosis model of rats, in which ISO was injected on days 20 and 21 (85 mg/kg s.c.). The rats were sacrificed 24 h post-last ISO injection after performing hemodynamic studies. The optimal dose of abatacept from amongst the doses administered was determined based on its effect on biochemical (oxidant-antioxidant / cardiac injury markers), histopathological and molecular investigations. In another subsequent study, the optimal dose of abatacept (5mg/kg sc) was administered to rats for 21 days. The rats were anaesthetised, and Ischemia-Reperfusion injury was induced through LAD coronary artery ligation for 60 min, followed by re-opening/reperfusion for another 60 min. The effect of abatacept was evaluated based on hemodynamic, biochemical, and molecular investigation of inflammation and apoptosis signalling pathway-related proteins.
Results: Abatacept improved hemodynamic status (systolic, diastolic and mean blood pressure) of rats following ischemia and reperfusion. It also prevented imbalance of enzyme levels of anti-oxidants v/s oxidants and reduced cardiac injury marker (CK-MB and LDH). This correlated well with the histopathology findings. The inhibition of CD28 T-cell activation by abatacept reduced the release of inflammatory markers (TNF and IL-6) and also attenuated expression levels of Nrf-2/HO-1, Hsp-27 and Hsp-70 signalling pathway proteins involved in the inflammation.
Conclusion: Abatacept is a potent drug as it inhibits the T-cells by inhibiting the CD80/CD86: CD28 co-stimulation. Hence, it inhibited inflammation, oxidative stress, and apoptosis in the models of myocardial infarction in our study.  Abatacept may be further evaluated for its beneficial effect on mitigating myocardial infarction clinically.

