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Introduction: Lipid droplets (LDs) are lipid-rich organelles found nearly ubiquitously in cells where they perform diverse 
functions such as lipid storage for energy production and membrane synthesis, intracellular trafficking, and viral replication. 
Long perceived as a simple reservoir of neutral lipids, LDs have recently attracted great interest in biomedical research being 
recognized as dynamic structures with a complex and interesting biology. In many non-adipocyte cells, LDs have been shown 
to be highly motile and have been often found to interact with the endoplasmic reticulum (ER), mitochondria, endosomes, and 
peroxisomes. To date, however, much remains unknown regarding the topographical connections between LDs and other cell 
organelles in the cardiovascular system, especially in atherosclerosis. In order to fill this gap, an electron microscopic analysis 
has been conducted on human atherosclerotic plaques and the results are presented herein. 

Materials & Methods: Specimens of atherosclerotic human aorta were obtained from patients undergoing surgical repair 
of the aortic atherosclerotic aneurysm. Tissues were fixed in glutaraldehyde, post-fixed with osmium tetroxide, dehydrated 
through a graded acetone series, and embedded in araldite. Ultra-thin sections were examined with a JEOL JEM-1400 PLUS 
transmission electron microscope operating at 80 kV. 

Findings: LDs have been found to be closely associated with the convoluted rough-surfaced ER membranes and even with 
the lumen of these structures probably to facilitate a non-vesicular lipid transport between the ER and the droplets. TEM 
examination also revealed the presence of membrane-like structures in the LD core. 

Conclusion & Significance: The selective physical interaction between LDs and ER membranes in the foam cells of human 
atherosclerotic plaques may function as a lipid-buffer system that allows the sequestration of free fatty acid, therefore, reducing 
the risk of lipotoxicity. The ultrastructural anatomy of these organelles might also account for some of their specific functional 
properties such as the synthesis of inflammatory lipid mediators by specific membrane-spanning enzymes which might reside 
in their internal membranous structures.

Figure 1: Viable foam cells contain large Lipid Droplets (LDs), intact mitochondria, well-developed rER, and numerous electrondense ribosomes. LDs frequently 
interact with the ER (arrow) throught an extended membrane stalk.
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