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Cardiac fibroblasts (CFs) play a key role in pathogenesis of diabetic cardiomyopathy (DiCM) by producing extracellular matrix protein (e.g., collagen). Whether cardiomyocytes could interact with the CFs and promote collagen production is not clear. HMGB1 is a cytokine which is produced by stressed cardiomyocytes. IL-33 is another cytokine expressed in fibroblasts which has anti-fibrotic effect. The objective of the study is to demonstrate whether the HMGB1 could mediate cardiomyocyte-fibroblast interaction thereby represses fibroblast IL-33 expression and promotes myocardial fibrosis in diabetes.  
Methods and Results: Streptozotocin (STZ)-induced mouse model of diabetes and cardiomyocyte/fibroblast co-cultures treated with high glucose (HG) was used in the study. In diabetic mice, myocardial HMGB1 expression was elevated while interleukin (IL)-33 expression was decreased. Further, treatment of diabetic mice with either A-box or exogenous IL-33 prevented the myocardial collagen deposition and dysfunction. In vitro experiments showed that HG treatment increased cardiomyocyte HMGB1 production. Further, challenge myocyte/fibroblast co-cultures with HG revealed that myocytes dramatically potentiated HG-induced decrease in IL-33 and increase in collagen (I and IV) in the CFs by HMGB1. Over-expression of IL-33 in fibroblasts attenuated the HG- or HG/HMGB1-induced collagen production. When toll-like receptor 4 deficient (TLR4-/-) fibroblasts were co-cultured with wild-type myocytes, the potentiating effects was prevented. Finally, compared to wild type mice, TLR4-/- mice with diabetes incurred less collagen deposition with improved cardiac function. Conclusions: We have demonstrated a novel mechanism of the pathogenesis of DiCM. Specifically, myocyte-derived HMGB1 represses fibroblast IL-33 expression, thereby potentiating their ability to induce fibrosis and cardiomyopathy. 

