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Evaluation of shear stress-responsible blood coagulation factors
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Abstract: Thrombus formation is a major problem using blood pumps. It has been reported that shear stress is closely
related to thrombus formation in blood pumps. However, the mechanism of blood coagulation by shear stress is not yet
fully understood. The purpose of this study is to evaluate the effect of shear loading on reaction of blood coagulation
factors quantitatively. Human blood was used as test blood because blood coagulation factors were evaluated using clinical
reagents. The test blood was sheared at 2,880 s for 3 h using a rotational rheometer. After sheared, activated partial
thromboplastin time (APTT), prothrombin time (PT), and reaction time of blood coagulation factors were measured using
an automated coagulation analyzer. As a result, the APTT and PT were prolonged after shear loading. Accordingly, the
reaction time of human blood coagulation factor V was prolonged.
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Fig. 1 Coagulation cascade and fibrin formation by intrinsic
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Fig. 2 Photograph of Rheologia A300 left and shear loading
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Fig. 3 APTT of human blood after shear loading.
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(A) Blood coagulation factor V
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(B) Activated blood coagulation factor V
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Fig. 6 Simplified structure of blood coagulation factor V and
activated blood coagulation factor V©).
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