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Atherosclerosis is the predominant underlying pathology of cardiovascular disease and 
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 Atherosclerosis is the predominant underlying pathology of cardiovascular 
disease and is one of the leading causes of death worldwide1. It is characterized by 

2

scavenger receptors and can transform into large lipid-laden foam cells3. These foam 
cells are unable to migrate out of the vessel wall, leading to a build-up at the site of 

.
 There is increasing evidence that the migratory capacity of foam cells out of 

5. Therefore, a promising 
6. 

7

8

9

10
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and kidney12

12

13-15. This unwanted 

16. In 

17

18-22 23, or 
macrophages24-26 27,28

29

22,23 25,29

30. It binds to p32, also known as 

cells31 32

33,34, but so far, no 
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atherosclerosis35. 
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collagenase I, collagenase XI, DNase, and hyaluronidase were purchased from Sigma-
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acetamidomethyl group, was synthesized using a Liberty Blue microwave-assisted 

the precipitate and the ether was evaporated, leaving a white residue. This residue 

desired product had been formed. 

described previously36
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was detected at 272 nm.

 mice on a chow diet. 

 for 7 days, as described previously37. 
The medium was refreshed every other day. To generate foam cells, macrophages were 

Male LDLr
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Male LDLr

39. The largest Oil-red-O 

MOMA2 staining40

41

were visualized under polarized light42 and the collagen content was determined by 
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43. The Folch method44

43. Both triglyceride and cholesterol levels were 

assays, as previously described by Out et. al.43

post-test were used, where appropriate.
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ave

Z

84.7 ± 3.9 0.09 ± 0.02 -19.3 ± 2.3 -
73.8 ± 4.9* 0.10 ± 0.02 -19.7 ± 2.3 93.5 ± 19.9

-
somes

77.5 ± 4.0* 0.09 ± 0.02 -19.5 ± 2.1 92.9 ± 22.5

labeled liposomes were incubated with LDLr

22
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F LDLr  M0 

 mice that received chow diet 
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+ + +

+ + +

unpaired t-test.

± 0.07 mm2
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10. Triglyceride and 

lipid levels.
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 LXR agonists are promising compounds for the treatment of atherosclerosis, but 
13-15. In this 

46-50 and reported ability to target foam 
cells25 51.

when compared to free drug or drug encapsulated in non-targeted liposomes and was 
25. In a 

+

lesion compared to free drug and non-targeted liposomes18. Neither of these previously 

noted that, while in humans foam cells are mainly derived from macrophages52, it has 
recently been discovered that foam cells can be derived from smooth muscle cells in the 

 mouse model53

are performed in LDLr
 mice.

31, the presence of 

32. 
However, similarly to the Lyp-1 liposomes described here, heat shock protein cages 

+ foam 
33. Seo et al. also observed high 
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 mice34. Remarkably, in our study, the presence of Lyp-1 on the liposomal surface leads 

14. 

10. In the present study, the high 

25

al.18

54

liver.
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27 Binderup, T. et al. Imaging-assisted nanoimmunotherapy for atherosclerosis in 
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36 Benne, N. et al. Atomic force microscopy measurements of anionic liposomes 

+

+ T-cell responses. 

lipids by oil red O for analyzing the metabolic status in health and disease. Nat 
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unpaired t-test.
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