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The endothelium covers the innermost layer of blood and lymphatic vessels, and fulfils many functions 
maintaining cardiovascular homeostasis, e.g. regulates the vessel diameter, takes part in the immune system 
functioning, and regulates an endothelial inflammation [1]. The endothelial dysfunction is recognized as a critical 
condition in the development of various diseases, e.g. hypertension, type 2 diabetes or atherosclerosis [2]. The 
endothelial inflammation may be triggered by pro-inflammatory factors, e.g. tumor necrosis factor (TNF), 
lipopolysaccharides (LPS) or angiotensin II, and also by hypoxia. In this work, we showed that activation of the 
vascular endothelium and the subsequent overexpression of intercellular adhesion molecule-1 (ICAM-1) is the common 
result of the action of aforementioned pro-inflammatory factors and hypoxia. What is more important, we demonstrated 
that formation and content of lipid droplets (LDs) is the marker of the endothelial inflammation in the isolated murine 
aorta.  

The LDs, as a small, lipid-rich organelles, play a significant role in the development of obesity and atherosclerosis 
[3]. Although, the general knowledge on endothelial LDs is growing, neither the precise function of LDs, nor the 
pathway of their biogenesis have been completely revealed. Raman and fluorescence imaging provide information 
about the LDs structure, biochemical composition and general abundance, enabling LDs characterization under 
inflammatory conditions [4]. Here we demonstrated that in the TNF-, LPS-, angiotensin II- or hypoxic condition-
activated vascular endothelium in the isolated murine aorta, the endothelial LDs are formed but are quickly 
metabolized. LDs are also formed in smooth muscle cells, which makes them difficult to detect in en face aorta 
preparation. To overcome this limitations for characterization of LDs in isolated aorta we used atglistatin – a selective 
inhibitor of adipose triglyceride lipase (ATGL) – which suppressed the lipolysis of the endothelial LDs. The rapidly 
metabolized LDs in TNF-, LPS- or angiotensin II-activated endothelium stood in the opposition to the formation of 
stable LDs in the endothelial cells in the isolated blood vessel upon hypoxic condition, when the atglistatin usage was 
not necessary for observation of stable LDs. Additionally, by comparing the Raman signature of endothelial LDs under 
hypoxic conditions in the presence or absence of atglistatin, we showed that atglistatin does not affect the biochemical 
composition of LDs. 

The analysis of Raman spectra of LDs in the isolated vessels stimulated by TNF-, LPS- angiotensin II-or hypoxia 
uncovered that they were all rich in highly unsaturated lipids and had a negligible content of phospholipids and 
cholesterols. Accordingly, LDs biochemical composition in activated endothelium was similar for all types of pro-
inflammatory stimuli and hypoxia. In conclusion, the spectroscopic and microscopic characterization of LDs suggest 
that LDs formation and their content in the isolated vessel represents a universal response to vascular pro-inflammatory 
insult, despite various cellular signalling events responsible for triggering vascular inflammation and could be also 
mimicked by hypoxia.  
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