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Blood coagulation is a crucial porcess for stopping abnormal bleeding from wounded tissue. 
But an excessive coagulation under normal physiological conditons might cause problems 
with hypercoagulation, i.e., thrombotic tendencies. Therefore, the protein C pathway serves as 
a major control system to regulate the coagulation process. The key enzyme in this pathway is 
activated protein C (APC). It is a a vitamin K-dependent serine protease that down-regulates 
blood coagulation by inactivating clotting factor Va and factor VIIIa. The activation of APC 
from protein C is dependent on thrombin, and the inactivation of APC is dependent on protein 
C inhibitor (PCI). In this study, the effects of Zn2+ on the physiologically important protein C 
pathway were characterized, including the activation of protein C and the inactivation of APC. 
 
Results from the studies showed that Zn2+ inhibited the activation of protein C by thrombin. 
The interaction of Zn2+ with protein C was accompanied by altered fluorescence properties, 
consistent with the ion inducing a structural change in the protein. Such structural change of 
protein C might be unfavourable for the interaction with thrombin. In addtion to the activation 
of protein C, Zn2+ also has an inhibitory effect on the inhibition of APC by PCI.  A study on 
the speed of inactivation indicated that the inhibition velocity of APC by PCI decreased with 
increasing of Zn2+ concentration.  
 
All of these findings broaden the understanding of the physiological roles of Zn2+ on the 
protein C pathway. This knowledge is important for understanding clotting disturbances that 
are caused by Zn2+ deficiency in the blood. Moreover, APC is medically interesting due to the 
importance of APC activity in clinical assays. Further research of the Zn2+ -binding site may 
be used to produce specialized recombinant forms of protein C or APC that are resistant to 
inhibition by Zn2+ for medical application. 
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