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Chapter 5 

To the Editor: The excellent review of Gabay and Kushner1 summarizes much of 

the current knowledge concerning the acute phase response (APR) during 

inflammation. However, in our opinion, the review does not discuss important, 

novel, data concerning the ability of C-reactive protein (CRP; the prototypical acute 

phase protein in man) to activate the complement system in vivo. Therefore, we 

would like to discuss briefly the evidence for this, the more since it may be an 

important mechanism in human disease. 

We would like to emphasize on this ability of CRP by focussing on a new method 

to measure CRP-mediated complement activation in vivo2, involvement of CRP in 

the local activation of complement in infarcted myocardium3, and evidence of 

CRP-mediated complement activation during and after cardiac surgery4. 

Knowledge concerning the ability of CRP to activate the complement system via 

the classical pathway is based mainly on in vitro experiments. Recently, however, 

we described a method to assess CRP-mediated complement activation in vivo2. 

These specific Elisas recognize complexes between CRP and C4b, C4d, C3b, or 

C3d. Increased circulating plasma levels of these complexes were found in patients 

after implantation of a renal transplant, and in patients with cancer undergoing IL-2 

therapy2. In infarcted myocardium the colocalization of CRP and activated 

complement was demonstrated by (double) immunohistochemical staining 

techniques3. CRP deposition in infarcted myocardium paralleled the known course 

of CRP plasma levels during APR. In healthy areas of the myocardium no 

depositions of CRP were found. Furthermore, levels of complement-CRP complexes 

increased markedly during and after cardiac surgery and were associated with the 

occurrence of atrial fibrillation4. So, we conclude that CRP is able to activate 

complement in vivo. 

Pivotal in CRP-mediated complement activation is binding of CRP to a ligand. CRP 

can bind to vesicles containing lyso-phosphatidylcholine. The significant presence 

of lyso-phospholipids in infarcted myocardium suggests that lyso-phospholipids 

constitute suitable ligands for CRP. In vitro experiments showed that addition of 

lyso-phosphatidylcholine to plasma, containing appropriate amounts of CRP, 

induced CRP-mediated complement activation. Lyso-phosphatidylcholines may be 

generated by secretory phospholipase A2 (sPLA2; an other acute phase protein) via 

hydrolysis of flip-flopped membranes of reversibly injured cells5. Ligand-bound 

CRP activates the classical pathway of complement, which activation enhances 

inflammation and contributes to tissue damage. So, we conclude that CRP may 

activate complement in human disease and suggest that this activation contributes 

to tissue damage during inflammatory reactions. 
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CRP-mediated complement activation after CPB 
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