The Japan Soci ety of Mechanical Engineers

FIAB W 22300 (B #R)
64 % 618 5 (1998-2)

367

#W3C No. 97-0892

REAREROESTYER Y AHICRITTED AMISH DR 8

T Bk

LM OE R, RN R

HIE R B R B T — %

Effect of Wall Shear Stress on Macromolecule Uptake
into Cultured Endothelial Cells

Susumu KUDO, Kenji IKEZAW A, Shinji MATSUMURA,
Mariko IKEDA, Kotaro OKA and Kazuo TANISHITA

The purpose of this study is to reveal macromolecule uptake route (intercellular or intracellular)
in the endothelial cell layer, and to examine the effect of wall shear stress on the uptake. After 48
hour exposure to shear stress, the endothelial cell layer on coverslips were incubated at 37°C for 60
minutes in PBS containing tetramethylrhodamine isothiocyanate conjugated albumin (TRITC-albu-
min). Thereafter, the uptake of albumin and the shape of endothelial cells were observed by a

confocal laser scanning microscope (CLSM).

Albumin is found in intracellular region, not in

intercellular region. The albumin uptake depends on imposed shear stress. At 10 dyn/cm? the
albumin uptake showed a 1.3 folds increase. The albumin uptake decreases with increasing shear
stress, and minimum uptake is quarter of the control value at 60 dyn/cm® This shear dependence of
uptake is an unique feature of the cell and may play a key role for the controlling mechanism of

endothelial cells.
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(b) Schematic diagrams of the flow circuit
Fig. 1
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Fig.2 Sephadex G50 chromatography TRITC-albumin
and TRITC
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Fig.3 Flourescent images of (2) commercially avail-
able TRITC-albumin, (b) purified TRITC-
albumin, and (c¢) free TRITC uptake into en-
dothelial cells. bar=20 pm
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Fig.4 3-dimensional images of TRITC-albumin uptake into endothelial cells. Series of optical sections of 1 pm depth

of field through cells (@ )-(e). (a) the bottom of cells, (b) 1um, (¢) 2pm, (d ) 3pm, (€) 4pum from the bottom.
The phase contrast image of endothelial cells (f). bar=20pm
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(b)

20 um Flow Direction
(c)

Fig.5 Elect of shear stress on albumin uptake into endothelial cells. Phase contrast (left) and fluorescent (right)

images of (@) control bells (no shear stress) (b) cells subjected to 10 dyn/cm® for 48 hour, and (¢) cells
subjected to 80 dyn/cm? for 48 hour. bar=20p
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Fig.6 Effect of different shear stress on albumin up-
take into endothelial cells. Meas+S. D. (*p<
0.05 vs. no flow)
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