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Lipid Accumulation 
and 

Endothelial Activation

oxidization

Adhesion molecule 
and inflammatory 

gene

Platelet is the firs t cell to come
Inhibition  of platelet adhesion 
Reduce leukocyte infiltration 



Macrophage Infiltrate

MCSF induce macrophage
Differentiation including 
Pattern-recognition molecules
Including scavenger receptor and 
Toll-like receptor

VCAM offer adhesion site 

Scavenger receptor internalized 
ox LDL and change macrophage
to foamy cell if lipid not 
mobilized adequately



T-Cell Activation



Different Lymphocyte on 
Atherosclerosis

(J Am Coll Cardiol 2009;54:2129–38)



Cytokine Cascade







hs-CRP

• Relative stable over time
• Relative chemical stable
• Long half life
• No diurnal change

(J Am Coll Cardiol 2009;54:2129–38)



Hs CRP is an Independent Risk 
Indicator

http://circ.ahajournals.org/content/vol107/issue3/images/large/13FF5.jpeg�


Hs-CRP Further Classify Risk Group in 
Addition to Other Risk Factors

http://circ.ahajournals.org/content/vol107/issue3/images/large/13FF3.jpeg�
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PROVE IT – TIMI 22
NEJM 2005;352:20-28.
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Clinical Relevance of Achieving LDL-C < 70 mg/dL and hsCRP < 2 mg/L
Following Initiation of Statin Therapy
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Hs-CRP Reduction Further Reduce the 
Clinical Events



JUPITER
LDL reduction, hsCRP reduction, or both?

Minimal Correlation between change in LDL and change in hsCRP

r value
Achieved LDLC, 
Achieved hsCRP 0.10

Percent change in LDLC,
Percent change in hsCRP 0.15

Less than 2 percent of the variance in achieved hsCRP was
explained by the variance in achieved LDLC





In heart, Ang II is mainly converted by chymase(Circ Res 80: 219–227, 1997.)



The Renin-Angiotensin System in the 
Heart





ACE and ACE 2



Angiotensin II Receptors

• The angiotensin receptors belong to the seven-membrane 
super family of G protein-coupled receptors with 
angiotensins as ligand.

• Angiotensin II interacts with 2 pharmacologically 
distinct subtypes of cell surface receptors, types 1 
and 2 .

• Type 1 receptors seem to mediate the major 
cardiovascular effects of angiotensin II .

• Ang II also binds to AT2 receptors, inducing a counter-
regulatory vasodilatation that is largely mediated by 
bradykinin and NO.





Inflammation Effect of Renin 
Angiotensin System

Angiotensin II could  up-regulate
(1) adhesion molecules
(2) cytokines
(3)complement system
(4) growth factors 

Recruited inflammatory cell could 
produce Ang II.
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