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Objectives: To evaluate in the human heart exposed to warm blood cardioplegic arrest (WBCA) the occurrence of autophagy and its relative contribution of to the overall cell death associated with on-pump cardiac surgery.
Methods: Twenty-four patients undergoing on-pump coronary artery bypass graft (CABG) surgery were classified into groups A and B, receiving 45-55 minutes and 90-105 minutes of WBCA respectively. Two sequential biopsies were obtained from the right atrium: at the start of grafting (internal control) and 10 minutes after release of aortic cross-clamp. Autophagy was quantified by immunohistochemistry and Western Blot (WB) analysis, using a monoclonal LC3 antibody.
Results: Myocyte autophagy was virtually absent in control specimens, but was detected in 4.7±1.6% and 9.1%±2.4% of the myocytes from group A and B, respectively (p<0.01). LC3 positive vacuole formation was observed to start at one nuclear pole, before becoming bipolar and involving the cytosol (group A). Subsequently, autophagy extended also to the nuclei, which, in the final stages, underwent a progressive vacuolization and disintegration, assuming a peculiar “strawberry like aspect” (autophagic cell death; group B). Likewise, WB analysis showed that cleavage of endogenous LC3, which was minimal in control samples, increased of 2.3 fold in group A and reached a zenith of 4.7 fold in group B (p<0.001).
Conclusions: WBCA caused myocyte autophagy, whose magnitude and severity are proportional to the length of WBCA. Of note, autophagic cell death, characterized by nuclear vacuolization and disintegration, was mainly observed in hearts from group B exposed to longer periods of aortic cross-clamping.

