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RESULTSANDDISCUSSION  INTRODUCTION  

Erythrocytes deform to pass through capillary in  
micro－Circulation． Deformability of erythrocytesis an  
important parameter to maintain blood circulation・ To  
measureerythrocytesdeformation，SeVeralmethodologyhave  
been designedin the previous studies．Measurement of  
erythrocytesdeformability1SaVailabletodetecttheirsublethal  
damage and to design micro－CaPSulelike artincial  
erythrocytes．In this study，erythrocytes deformabilitywas  
quantitatively evaluated with shear stress responsiveness in 
thecounter－rOtatlngParalleldisksystem．   

METHODS   

Aparallel－disk－tyPerheoscopesystemhasbeendesignedand  
manufactured．In the system，Couette－tyPe Shear茄eldis  
inducedinthefluidbetweentwocounter－rOtatlngdisks，Which  
aremadeoftransparentsilicaglass（5mmthickness，80mm  
diameter）．The distance was maintained O．1mm between  
two disks supportedwithballbearings（100mm diameter）．  
Therotatingspeed（＜0．4rad／s）wasregulatedwithastepping  
motor，Whichis controlled by a computer．The shear rate  
（く2001／s），Whichiscalculatedfromthevelocitydeferece  
（く20mm／s）between two disks and ftom the dimens10n  
betweentwodisks，isconstantregardlessofthedistancefrom  
the disk．An erythrocyte can be observed under shear  
Withouttranslationalmovement，Whenitissuspendedatthe  
Stationary planein the middle part of the shear neld．  
Deformationoferythrocyteswasviewedatadistanceof27  
mm斤omtherotationalaxisthroughanoptLCal－Phase－COntraSt  
microscopeWithanobjectivelensof20magnifications，Which  
hasalongfocallengthof6．9mm．ThepLCtureWaSreCOrded  
With a charge coupled device camera at a shutter speed of  
O．001s，With avideo tape recorder，and with a computer．  
Human erythrocytes were suspended in a dextran water 
SOlution（hematocritofO・5％，viscositybetweenO．02Pasand  
O．06Pa s）and were sheared between two counter rotating  
disksat25degreesC．   

Erythrocytes deform from biconcave to ellipsoid in 
Couette－type Ofshear neld．Erythrocytes deformation was  
quanti茄edwithanelongationindex（E），Whichwascalculated  
丘omthelengthofmajoraxis（L）andthatoftheminoraxis  
（W）by E＝（L－W）／（L＋W）．E becomes zeroin a sphere  
（L＝W），andapproachestounityasthedeformationadvances  
（L＞＞W）．Theelongationindex（E）wasplottedasafunction  
Ofshearstress（S），andthenttingexponentialcurve 

． 

elongationandRistheshearstressresponsiveness．  

Thedextranconcentrationinmediumdoesnotaffectonshear  

StreSS reSPOnSiveness． Erythrocytes deformationis not  
governed by shear rate，but by shear stressin these shear  
COndition．Couette－typeflow has an advantage to quantify  
theshear，becauseuniformshearrateisappliedtothewhole  
SpaCe．Thecounterrotatlngrheoscopeisadevisetoobserve  
Shearedcells，Whicharesuspendedatthestationaryplanein  
themiddlepartofCouette－tyPeflowwithoutcontactbetween  
cells and surfaces．1ncrease of stifhess of the disks  

minimizes secondary flow. 
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Figurel：Relationbetweenmediumviscosltyandshearstress  
responsiveness．   

SUMMARY   

The designed experimental system has enough geometrical 
accuracytoevaluateshearstressresponsiveness．Thepresent  
Studyshowsthaterythrocytedeformationisnotgovernedby  
Shearrate，butbyshearstress．   
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