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Enzymatically degraded LDL (E-LDL) and oxidized LDL (Ox-LDL) induce different 
lipid droplets in human macrophages as determined by high content screening using 

Bodipy 493/503

Grandl M1, Schmitz G1

1University of Regensburg

Background: The cholesterol-loaded macrophage foam cells after atherogenic lipoprotein 
uptake are a hallmark of atherosclerotic lesions and contribute to lesion development. E-LDL 
is taken up by macrophages through type I and type II phagocytosis while Ox-LDL is taken
up through scavenger receptors. The different uptake mechanisms influence lipid storage, 
degradation and cellular functions.

Material and Methods: To analyse lipid droplets in human macrophages incubated with the 
atherogenic lipoproteins E-LDL and Ox-LDL a fluorescence-based in vitro high content 
screening assay was developed. After MCSF differentiation and 24h of lipoprotein incubation 
cells were fixed with paraformaldehyde and lipid droplets were stained using Bodipy 
493/503. Images of 96-well cell-culture microtiter plates were captured with multi channel 
laser based confocal microscopy and subsequently analyzed. Intensity of Bodipy 493/503 
staining was quantified and lipid droplet size and volume was determined.

Results: E-LDL leads to increased intensity of Bodipy 493/503 staining and a higher number 
of lipid droplets per cell. Also characteristically larger lipid droplet areas and volumes have 
been observed in E-LDL loaded macrophages compared to MCSF differentiated and Ox-LDL 
loaded macrophages. 

Discussion and Conclusion: The different lipid droplet induction upon E-LDL and Ox-LDL 
loading indicates a differentially influence on lipid storage in macrophages leading to diverse 
effects on the pathogenesis of atherosclerosis. This assay represents the differential uptake 
mechanisms of E-LDL and Ox-LDL. While uptake of E-LDL leads to increased lipid droplet 
formation, Ox-LDL uptake leads to rapid expansion of the lysosomal compartment which is 
probably accompanied by increased unesterified cholesterol content in the lysosome. This 
assay provides a useful tool to study lipid droplets in foam cells under drug treatments 
affecting lipid droplet formation and storage.


