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Il Trehalose - Building a Better Macrophage to Treat Atherosclerosis
and Associated Metabolic Disorders
Babak Razani {Center for Cardiovascular Research,
Washington University School of Medicine)

The autophagy-lysosome system is a catabolic cellular mechanism that degrades dysfunctional
proteins and organelles. In atherosclerosis and related metabolic diseases such as obesity and
diabetes, this process is rendered dysfunctional particularly in tissue macrophages and is an important
trigger for disease progression. In an effort to characterize practical inducers of macrophage
degradative capacity, we describe the unique vascular and metabolic benefits of a natural sugar called
trehalose, a recognized autophagy inducer with a currently unknown mechanism of action. Trehalose
enhances autophagy via a process that involves lysosomal stress and resultant activation of TFEB, the
master transcriptional regulator of autophagy-lysosomal biogenesis. Important downstream effects of
trehalose are induction of the selective autophagy of cytotoxic polyubiquitinated protein aggregates
and dampening inflammatory signaling. We confirm the relevance of these in vitro observations in
several mouse models prone to atherosclerosis, obesity, and diabetes. Our data support serious
consideration of this safe sugar as a potent inducer of macrophage degradative capacity in the
treatment of cardiovascular and cardiometabolic diseases.
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