
Obese adipocyte derived exosomes impair cholesterol efflux 

 
Project Summary:  

 

Atherosclerotic cardiovascular disease (CVD) remains the leading cause of morbidity and mortality 
worldwide. Although primarily a disease of adults, obese youth show evidence of subclinical 

atherosclerosis which places them at increased risk as adults for coronary heart disease and stroke. 
Primary prevention of atherosclerosis would be informed by better understanding of the early pathologic 

events in obese youth. While the link between obesity and atherosclerosis is strong epidemiologically, 

large variations exist in individual responses   to obesity. For example, some patients with high adiposity 
have normal cardiovascular health, while others with low adiposity have frank atherosclerosis. Addressing 

this, we identified adipose- derived exosomes as a potential link between obese adipose tissue and 
atherosclerosis. Exosomes are   actively shed endocytic vesicles that transport lipids, sugars, nucleic 

acids, and proteins between cells at a distance. We recently showed, adipose-derived exosomal function 

is largely determined by their microRNA content. Although promising, the biological contexts that remodel 
the adipose-derived exosomal microRNA- ome and their relationship to atherosclerosis remain to be 

clarified. We are uniquely positioned to address this knowledge gap as we published methodology to 
characterize exosomes from surgically-acquired adipose tissue and have developed techniques to isolate 

these same exosomes from blood and urine. Pilot data in THP-1 macrophages exposed to these 
exosomes confirms markedly reduced macrophage cholesterol efflux gene expression (e.g. ATP-binding 

cassette transporter A1 (ABCA1)). ABCA1 is a major regulator of macrophage cholesterol efflux and 

protects cells from excess intracellular cholesterol accumulation. We have designed two aims to test this 
hypothesis: Aim 1) To validate inhibition of cholesterol efflux gene mRNA expression in macrophages by 

visceral adipose-derived exosomal   microRNAs from obese (vs. lean) adolescents; and Aim 2) To define 
the amount of cholesterol efflux in THP-1 macrophages in response to obese visceral exosomes. The 

experiments proposed will define a mechanism by which obesity can impair cholesterol efflux in 

macrophages and potentially lay the foundation for the pathogenesis of atherosclerotic cardiovascular 
disease. Further, identifying adipose-derived exosomal factors that impair cholesterol transport will be 

useful in identifying obese patients at highest risk of developing CVD. 
 

Lay Summary: 
 

What is the problem being addressed? 

Our research studies are designed to understand the role of adipocyte-derived exosomes and the 
development of cholesterol efflux inhibition from macrophages. In particular, we are interested in 

understanding the role of exosomal microRNA on suppressing cholesterol efflux gene expression. While 
atherosclerotic cardiovascular disease is the leading cause of adult mortality, sub-clinical atherosclerosis is 

detectable in obese youth. Thus, understanding these processes in youth may help identify at-risk 

individuals.  
 

What are the questions being asked? 
 

Our preliminary data in THP-1 macrophages exposed to exosomes isolated from obese youth showed 

markedly reduced cholesterol efflux gene expression. We look to expand and validate these findings in 
THP-1 and primary human monocyte-derived macrophages. Furthermore, we look to quantify the extent 

that obese exosome exposure reduces cholesterol efflux from macrophages.  
 

What is the significance? 
 

The American Heart Association's mission is to build healthier lives, free of CVD and stroke. This study 

impacts this mission by establishing for the first time a potential mechanism by which youth obesity 
results in early onset atherosclerotic development, a major risk factor for CVD and stroke. Identifying a 



novel mechanism and a biomarker for early detection will result in the foundation for primary prevention 

and treatment of CVD risk and allow children to live longer, healthier lives.   

 


