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CRP and cardiovascular disease
First line host defense molecule
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Rosuvastatin significantly reduced the incidence of major 
cardiovascular events.

JUPITER study: Justification for the Use of Statins in Primary 
Prevention

* 17,802 men and women with LDL <130 mg/dl and hsCRP >2 mg/L 
* The trial was design as a 4 year study but was stopped after a median 
follow-up of 1.9 years . 
* Rosuvastatin reduced LDL cholesterol levels by 50% and high-
sensitivity C-reactive protein levels by 37%. 
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CRP: a marker or a maker of atherothrombosis?
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Does CRP affect atherogenesis, thrombosis or both 
components of the atherothrombotic process?



CRP and atherogenesis
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• Histological staining of atherosclerotic lesions consistently 
demonstrates CRP within the lesion.

• In vitro experiments testing the addition of CRP to cultured 
Ecs, SMCs and monocytes identified several potential pro-
inflammatory mechanisms by which CRP promote 
atherosclerosis.

• Studies in mice prone to atherosclerosis such as APO-E KO or 
LDLR KO have not come up with uniform conclusions.

• Accumulating data indicate that CRP is probably not pro-
atherogenic in human .



How does it work?
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CRP increases thrombosis
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1. Down-regulates nitric oxide production and bioavailability

Pathways of CRP induced thrombosis
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http://ajpheart.physiology.org/


2. Modifies prostanoid balance and activity

Pathways of CRP induced thrombosis
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Phospholipids

CRP modifies prostanoid pathway

Arachidonic acid

Prostaglandin H2

COX-1COX-2

PGF2 PGE2 PGD2

Thromboxane A2Prostacyclin

TPIP

Thromboxane
synthase

Prostacyclin
synthase

11Scientific background



85%

50%
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Photochemical injury –
realtime thrombus formation
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3. 

Pathways of CRP induced thrombosis
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MHEC derived from CRPtg mice express human CRP
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Real time PCR analysis for 
human CRP show that MHEC 
derived from human CRP 
transgenic mice express mRNA 
for  human CRP, while control 
wildtype MHEC do not.
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Is local CRP secretion of any patho-biological 
significance?
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Platelet adhesion to MHEC derived from CRPtg mice is significantly  increased 
compared to wildtype
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siRNA reduces hCRP
expression in HUVEC by 60%

Negative (IC) siRNA to hCRP

Results 18
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siRNA to hCRP significantly 
reduces platelet adhesion to 

endothelial cells

* p< 0.01 WT vs. CRPtg
# p<0.05 negative RNAi vs. siRNA/CRP
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P-selectin expression is significantly increased in MHEC derived of 
CRPtg mice
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CRP SiRNA reduced CRP & TP expression
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SiRNA against TP in CRPtg MHECs reduced human CRP 
proadhesiveness
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Conclusions

C reactive protein increases thrombosis:
1. CRP decreases nitric oxide production and activity 

2. CRP modulates the COX-prostanoid pathway: 
suppressesPGI2 synthase and augments TXA2 activity by 
increasing TP. Aspirin treatment reverses the prothrombotic
effect of CRP

3. Human CRP is locally secreted by endothelial cells: Local 
hCRP increases platelet adhesion to murine and human 
endothelial cells under normal shear flow conditions. The pro-
adhesive effect of hCRP is mediated by P-selectin and TP



Reactive Oxygen Species

TP

Nitric Oxide

CRP increase  thrombosis in a several 
interconnected pathways
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