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Comorbid of OSA

MaterialePlastice2017;54(2)
ChuangLP, et al. Chang Gung Med Journal 2008;311,77-83.



Endothelial function in OSA and 
response to treatment

Mary S. M. Ip, et al. Am J Respir CritCare Med. 2004 Feb 1;169:348-53

Å40 OSA ǇΩǘ; flow-mediated dilation (FMD, endothelial-dependent vasodilation)



Vascular Inflammation in 
Obesity and Sleep Apnea

Å38OSAvs 33 OSA-free obese ǇΩǘ; 

ÅVascular endothelial cell from peripheral vein (J-shaped vascular guidewires)

Circulation. 2010;121:1014-1021.



Endothelial Cell Apoptosis in 
Obstructive Sleep Apnea

Am J Respir Crit Care Med. 2007;175(11):1186-91.

Å14 OSA with 10 control; 8 weeks CPAP; 

ÅFMD + circulating apoptotic endothelial cells (Ficoll-Hypaque+CD146)



Pathophysiology of intermittent hypoxia

LavieL. Sleep Med Rev 2003; 7:35-51
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Monocytes, Endothelium, Inflammation and 
Atherosclerosis

Circulation. 1993 Aug;88(2):358-63.

Nature. 2002 Dec;420:868-874.



Circulation. 2003 Apr 1;107(12):1579-85.
Clin Chem Lab Med. 2017 Nov 27;56(1):147-156.

üMMP-9 is a 
predictor of 
cardiovascular 
mortality in 
CAD

MMP, from plaque progression to 
destabilization



Plasma MMP-9 changes & Monocyte 
MMP-9 RNA expression in OSA patients 

LP Chuang et al.  Life Sciences 93 (2013) 220ς225
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PL: protein leader; AI: apnea index; BS: before sleep; AS: after sleep 
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Chemokine Receptor 2(CCR2) and MCP-1

Å CCR2(-/-) mice show defect 

in monocyte recruitment            

and Ź atheroscleroticNature. 1998 Aug 27;394(6696):894-7



Intermittent hypoxia culture system

LavieL. Am J Respir CritCare Med2008; 177(5): 544-554.



LI ҧ //wн Ƴwb! ŜȄǇǊŜǎǎƛƻƴό!ύ ŀƴŘ ƳŜƳōǊŀƴŜ 
protein(B) in THP-1 cells & human monocyte(C)

LP Chuang et al. PlosOne. 2014;9(11):e113304.
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(mean ǰSE, *: P<0.05 vs. Normoxia).



LI ҧ ƳƛƎǊŀǘƛƻƴ ǘƻǿŀǊŘ a/t-1 & adhesion to 
HUVEC in THP-1 cells

LP Chuang et al. PlosOne. 2014;9(11):e113304.

(mean ǰSE, *: P<0.05 vs. Normoxia)
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