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The vascular endothelial cells are the principal barrier to the material exchange between circulating blood and body
tissues. We have developed a mathematical model for the exchange of solutes and water across microvessel walls,
based on the recent detailed structural analyses of the endothelial surface glycocalyx and the interendothelial cleft with
junction strands and their discontinuous leakages. By a 3-D fluid-mechanical analysis for the flow through serial
pathways of the endothelial surface glycocalyx and the intercellular cleft, we have directly estimated the hydraulic
conductivity to water, Lp, of the microvessel wall. The results showed that the interendothelial cleft, rather than the
endothelial surface glycocalyx, could be a major determinant of the hydraulic conductivity, if the glycocalyx thickness
is 150—400 nm and the Darcy permeability for the glycocalyx is 1-10 nm”.
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MBI SHESIE A B8 Uikiy, FOFRENBED A9 K
FRRARIDBRE 4 - TIEFIMERICET D Z LAMO TS,
T v b ORGSR S BafOBEIZ JAuT®, BV &S
PIRAIART LK 18 nm D—EDIEZ L ORI H 5. B L
ZAEZAICKIaAERE LTS5y (unction strand) A%8725 T
FELTEY, 2O PRIy (gap) &L TUKRNE
RESFIBEITS LEZ LN TV, —F, NEMIEERORE
S8, EER 10~12 nm O core protein 2SPIRRIIIZE 225 150~
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AT, MEEE (PRI ORBEII—EDES () OFE
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YR Brinkman FERDEKY SIobDE Lz,

~Vp+uViv—(u/K v=0.
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Thol-. BEHEN L VBEOMEE BT S L, FEOFEMEC
T AEHRDOFESILNE L, MIBMBROEFNERE CTHD 2 &
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Fig. 1 Mode! for fluid pathway from vessel lumen to tissue space.
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