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Figure 2 Amplification of blood coagulation on platelets
(Modified from Mackman N, et al. ATVB 27: 1687, 2007).
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Table 1 Protease inhibitors on blood coagulation factors

Inhibitors MW Concentration ([tg/ml) Target proteases
Antithrombin (AT) 58,000 150 thrombin, Xa, IXa
Heparin cofactor (HCII) 66,000 100 Thrombin
olantitrypsin (o1 AT) 52,000 3000 Xla, APC
Clinhibitor (C1INH) 104,000 250 Plasma kallikrein, XIIa
Protein C inhibitor (PCI) 57,000 4 APC, plasma kallikrein
Tissue factor pathway inhibitor (TFPI) 38,000 63.2 (ng/ml) Vlla - TF, Xa
Protein Z-dependent protease inhibitor (ZPI) 72,000 1.3 Xa, Xla
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Figure 3 Protective signaling pathways of activated protein
C in endothelial cells.
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Activation of the blood coagulation system is initiated by the binding of factor Vlla to tissue factor, which is de-
encrypted on injured endothelial cells and many other extravascular cells. Thrombin, an important coagulation protease, is
a multifunctional protein that, besides its functions in hemostasis and thrombosis (atrial fibrillation, deep venous thrombo-
sis, and thrombotic embolism), has many cellular effects that link the coagulation system with the inflammatory response,
such as wound healing, atherosclerosis, angiogenesis, tumor cell growth, and metastasis. On the other hand, several antico-
agulation systems play roles related to the vascular endothelial cells: the tissue factor pathway inhibitor system, antithrom-
bin system, and protein C anticoagulant system. Congenital deficiencies of factors in the anticoagulant systems cause
severe thrombotic diseases. The protein C anticoagulant system is the most important for maintaining blood fluidity in the
vessels. Thrombin activates protease-activated receptor-1 (PAR-1) on the cells, which induces inflammation in the cells.
Activated protein C (APC) also activates PAR-1 in the presence of endothelial protein C receptor (EPCR), which induces
anti-inflammation in the cells. The PAR-1 activations by thrombin and APC/EPCR may play important roles in the expres-
sion of specific cellular responses in several physiological processes and in the pathogenesis of several diseases.

(J Jpn Coll Angiol, 2011, 51: 287-292)
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