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Abstract: BACKGROUND: Endothelial dysfunction and injury are thought to play an important role
in progression of coronary-artery-disease (CAD). High-density-lipoprotein from healthy subjects (HDL-
Healthy) has been proposed to exert endothelial anti-apoptotic effects that may represent an important
anti-atherogenic property of the lipoprotein. The present study therefore aimed to compare effects of
HDLCAD and HDLHealthy on activation of endothelial anti- and pro-apoptotic pathways and to deter-
mine which changes of the lipoprotein are relevant for these processes. METHODS AND RESULTS: HDL
was isolated from patients with stable CAD (HDLsCAD), an acute coronary syndrome (HDLACS) and
healthy subjects. HDLHealthy induced expression of the endothelial anti-apoptotic Bcl-2 protein Bcl-xL
and reduced endothelial cell apoptosis in vitro and in apoE-deficient-mice in vivo. In contrast, HDLsCAD
and HDLACS did not inhibit endothelial apoptosis, failed to activate endothelial Bcl-xL and stimulated
endothelial pro-apoptotic pathways, in particular p38-MAPK-mediated activation of the pro-apoptotic
Bcl-2-protein tBid. Endothelial anti-apoptotic effects of HDLHealthy were observed after inhibition of
endothelial nitric-oxide-synthase and after delipidation, but not completely mimicked by apoA-I or re-
constituted HDL, suggesting an important role of the HDL-proteome. HDL proteomics analyses and
subsequent validations and functional characterizations suggested a reduced clusterin- and increased
apoC-III-content of HDLsCAD and HDLACS as mechanisms leading to altered effects on endothelial
apoptosis. CONCLUSIONS: The present study demonstrates for the first time that HDLCAD does not
activate endothelial anti-apoptotic pathways, but rather stimulates potential endothelial pro-apoptotic
pathways. HDL-proteome remodeling plays an important role for these altered functional properties of
HDL. These findings provide novel insights into mechanisms leading to altered vascular effects of HDL
in coronary disease.
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Table 1.Characteristics of the study population. 

 

Characteristics 
Healthy  

subjects 

Stable coronary 

artery disease 

Acute coronary 

syndrome 
P-value 

  n=20 n=20 n=20  

Demographics     

Age, mean (years) 58±5 59±7 61±6 n.s 

Sex (male/female) 12/8 14/6 11/9  

BP systolic, mean (mm Hg) 119.9±8.7 127.2±17.3 121.2±16.4 n.s 

BP diastolic, mean (mm Hg) 76.6±9.1 77.9±8.4 71.6±10.5 n.s 

BMI, mean (kg/m
2
) 23±2 27±3 26±4 <0.05 

MAP, mean (mm Hg) 91.0±8.0 94.3±9.4 88.1±11.7 n.s 

Laboratory parameters     

Fasting glucose (mmol/l) 5.6±1.3 5.9±1.4 6.3±1.3 n.s 

HbA1c (in %) 5.7±0.3 5.8±0.8 5.9±0.4 n.s 

Total cholesterol (mmol/l)   5.8±0.8 4.3±0.7 4.7±1.3 <0.05 

HDL cholesterol (mmol/l) 1.9±0.5 1.3±0.3 1.3±0.3 <0.05 

LDL cholesterol (mmol/l) 3.2±0.7 2.4±0.6 3.0±1.2 n.s 

Triglyceride (mmol/l) 0.9±0.4 1.3±0.5 1.2±0.6 n.s 

CRP (μmol/l) 0.8±0.4 2.8±4.9 4.5±4.9 <0.05 

Creatinine (μmol/l) 75.6±13.3 86.6±26.0 73.1±14.3 n.s 

Medications     

Statins (in %) 0 90 75  

Beta blocker (in %) 0 70 50  

Diuretics (in %) 0 35 20  

ACE-I/ARB (in %) 0 75 75  

Calcium blocker 0 10 5  

Aspirin (in %) 0 95 100  

Clopidogrel (in %) 0 60 60  

 

Abbreviations: BP, blood pressure; BMI, body mass index; MAP, mean arterial pressure; HDL, high-density 

lipoprotein; LDL, low-density lipoprotein; CRP, C-reactive protein; ACE-I, angiotensin-converting enzyme 

inhibitor; ARB, angiotensin receptor blocker. 

Reported P values are from one-way ANOVA.       
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Table 2. Concentrations of apolipoprotein C-III and clusterin in serum and lipoprotein fractions of 

patients with CAD and healthy subjects. 

    Healthy (n=12) CAD (n=12) P-value 

Apolipoprotein C-III, mg/l 

Serum 129.8±23.3 180.4± 33.5 0.0003 

UC-HDL 84.7±17.8 112.6±28.8 0.0092 

UC-LDL/VLDL 35.7±20.2 62.5±18.2 0.0025 

FPLC-HDL 88.0±29.7 114.2±26.7 0.0277 

FPLC-LDL/VLDL 39.4±18.6 66.5±22.1 0.0037 

Clusterin, mg/l 

Serum 77.6±13.5 78.6±23.3 0.91 

UC-HDL 56.5±11.7 38.3±11.7 0.0026 

UC-LDL/VLDL 16.6±7.1 24.1±8.0 0.0244 

FPLC-HDL 59.0±23.0 40.4±14.6 0.0439 

FPLC-LDL/VLDL 16.9±8.1 25.1±12.2 0.0876 

UC refers to lipoprotein preparation with ultracentrifugation. FPLC refers to lipoprotein separation 

with fast protein liquid chromatography. Data are expressed as mean ± SD. P-values were 

determined by Student’s-t-test. 

 
 


