
Physiol-07A10 Explain the mechanisms that prevent blood clotting in intact blood vessels (do not draw the 
clotting cascade). 
 
HAEMOSTASIS = Physiological process that prevents haemorrhage yet allows blood to remain fluid in the circulation 

o Balance of pro-coagulant & anti-coagulant systems 
1) Pro-coagulant system ! Promotes coagulation ! Bioamplification system involving activation of clotting cascade 
2) Anti-coagulant system ! Regulates or inhibits coagulation 

 
Factors affecting coagulation can be considered in regards to Virchow’s triad: 

1) Endothelial surface factors 
2) Blood flow factors 
3) Blood constituent factors 

 
Endothelial Surface Factors 
Structure 1) No collagen exposure: 

o No binding site for vWF ! No platelet adhesion 
o No exposure of tissue factor ! No activation of factor VII 

2) Glycocalyx coating: 
o Keeps endothelium smooth ! Laminar flow 
o Repels platelets & clotting factors 

Substances 
produced by 
endothelial 
cells 

1) Thrombomodulin: Binds thrombin ! Activates protein C ! Inactivates Va & VIIIa ! Stimulates fibrinolysis 
2) PGI2 (prostacyclin): 

o Inhibits platelet aggregation by ! cAMP 
o Smooth muscle relaxation ! Vasodilation ! " Vascular resistance ! ! Flow 

3) NO: Inactivates platelet aggregation + local vasodilation 
4) Heparan sulphate: Natural heparin ! Enhances antithrombin III activity ! Inhibits IIa (thrombin) & Xa  
5) Tissue plasminogen activator (TPA): Converts plasminogen to plasmin ! Fibrinolytic 

Blood Flow Factors 
Laminar Minimises contact time of platelets with endothelium (axial streaming) 

Coagulant factors diluted & removed by reticuloendothelial system (RES) 
Shear stress detaches weakly adherent platelets 

Blood Constituent Factors 
Coagulation 
factors 

Circulate as inactive factors & generally require vessel wall damage to initiate coagulation cascade 

Anticoagulants 1) Anti-thrombin III: Circulating protease inhibitor ! Inhibits factors IIa & Xa (also IXa, XIa & XIIa) 
o Facilitated by heparin x1,000 
o Responsible for 70% capacity to limit coagulation 

2) Protein C & S:  
o Vitamin K dependent 
o Protein S, thrombomodulin-thrombin ! Activates protein C ! Adheres to platelet ! Inactivates Va & 

VIIIa 
o Also inactivates inhibitors of TPA ! !  TPA ! ! Plasmin ! Fibrinolysis 

3) α2 Macroglobulin: Inhibits IIa & contact factors 
4) α2 Antiplasmin & α1 antitrypsin: Inhibit circulating serine proteases 

Fibrinolytic 
system 

1) Plasmin: Cleaves fibrin & fibrinogen into fibrin degradation products ! Breaks down fibrin clot 
2) Activated protein C: Inactivates inhibitors of TPA ! ! TPA ! TPA converts plasminogen to plasmin 

 
Examiner’s comments – 57% pass rate. 
 
For a pass, an understanding of the balance between pro and anticoagulant processes that occur in the blood, and a brief outline of the 
mechanisms that prevent blood from clotting was required. Candidates who followed the structure of Virchow’s triad to elucidate these 
factors tended to score well by demonstrating understanding. 
 
Many candidates would have benefited by providing a clear introductory statement, outlining the balance between pro and anticoagulant 
factors, and then explaining the factors that prevent coagulation. 
 
As general advice regarding examination technique, candidates may wish to consider that if confronted by a question that they may not 
have considered in preparation for the examination, by considering the basis of everyday clinical practice, they may yet be able to 
achieve a good score. In this case, common clinical practices for prevention or perioperative deep venous thrombosis may have 
provided the key to an answer. 
 


