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Effect of the Pulsatile Flow on the Morphological Changes of the
Endothelial Cells in Blood Vessel
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Abstract

The objective of this investigation is to find the effects of the pulsatile flow on the morphological
changes of the endothelial cell(E.C.) in blood vessel. The shear flow experiment system is used to
get the morphological changes of the E.C. The shapes of E.C. are simulated by the cosine curves
and computer simulation is used to calculate the pressure and shear stress fields on the E.C. The inlet
boundary condition is given from the measured velocity data of femoral artery. The endothelial cells
reduce their heights in the flow field so as to reduce the pressure and wall shear stress on the surface.
As the exposed time increases, the shear stress and pressure on the E.C are reduced under the pulsatile
flow. The shear stresses on the cell surface show the minimum values during the deceleration phase.
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Fig. 1 Schematic diagram of the shear flow
experiment system

(b) shape after 5 min

(c) shape after 60 min

Fig. 3 Idealized geometric shapes for
endothelial cells

Table 1 Dimensions of endothelial cells for
constant volume conditions (unit : gm)

Fig. 2 Micrographs of endothelial cells
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Fig. 4 Velocity waveform for the pulsatile
flow at femoral artery
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Fig. 5 Shear stress and pressure variations along the
central axis of the cell surface for the initial
shape
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Fig. 6 Shear stress and pressure variations along the
central axis of the cell surface for the cell
shape after 5 min
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Fig. 7 Shear stress and pressure variations along the
central axis of the cell surface of the cell
shape after 60 min
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