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We have estimated red c e l l  mass (RCM), using a new method based on 
di lu t lon of HbF by donor HbA, i n  31 infants  requiring blood trans- 
fusion ('Cx). In Group 1, a th i rd  of the babies, Tx was for  acute, 
ear ly  losses  within 10 days of b i r t h ,  whereas i n  Grouq 2 (20 
i n f an t s ) ,  Tx was usually for  'anaemia of prematurity' compounding 
e a r l i e r ,  more gradual blood losses & was given between age 16 and 70 
days, median 31 day.?, a f t e r  b i r th .  
In  Group 1 the low values fo r  RCM are associated with marked hypo- 
volaemia i n  tho+se infants  undergoing haemodilution a f t e r  acute blood 
losses: RCM (x - SD) = 17.1 +- 3.9 mllkg (Range 12.6-23.1) 
Total blood volume (TBV) 54.2 - 1#.5 mllkg (Range: 29.4-77.0) 
Hb 10.6 2 1.3 g ld l  (Range 9.0-13.6) 

Group 2: severe hypovolaemia a l so  marks the l a t e r  anaemia i n  such 
infants ,  s ince  the (calculated) plasma volumes are  contracted, partly 
masking the  anaemia: 
RCll = 19.3 +- 6.7 mllkg (Range: 12.5-39.9) 
TBV = 65.9 2 22.3 mllkg (Range: 38.0-137.6) 
Hb = 9.6 ' 1.2 g ldl  (Range: 7.5-11.4) 

This method extends assessment of the impairment of 0 supply from 
the blood, a f t e r  perinatal blood losseq and i n  l a t e r  'anaemias. 
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Fo r  more t h e n  two d e c a d e s ,  o n l y  t h e  Harknes s -Cou l t e r  

v i s c o m e t e r  was commerc i a l l y  a v a i l a b l e  i n  r o u t i n e  
c l i n i c a l  p lasma v i s c o s i t y  t e s t i n g .  Three  new c l i n i c a l  
v i s c o m e t e r s  ( m a n u f a c t u r e r s :  Haake, FRG; Luckham, U K ;  
Rheomed, FRG) have  been  compared t o  t h e  Harkness  
v i s c o m e t e r  i n  a n  e x t e n s i v e  q u a l i t y  c o n t r o l  program. 
Sample- to-sample ,  day- to-day a n d  l o n g  t e r m  v a r i a t i o n s  
have  been s t u d i e d  and compared,  f u r t h e r m o r e  e r r o r  
s o u r c e s ,  h e a l t h  and e n v i r o n m e n t a l  h a z a r d s ,  sample  
volume, p r i c e ,  r u n n i n g  c o s t s  and  u s e r  f r i e n d l i n e s s  have 
been  e v a l u a t e d .  Among t h e  f o u r  machines  t e s t e d ,  t h e  
Luckham v i s c o m e t e r  a p p e a r e d  t o  b e  t h e  mos t  v e r s a t i l e ,  
e s p e c i a l l y  because  of i t s  r e l i a b i l i t y  and u s e r  
f r i e n d l i n e s s .  The s m a l l e s t  s ample  volume (10  t i m e s  l e s s  
t h a n  any  o f  t h e  o t h e r s )  i s  r e q u i r e d  by t h e  Haake f a l l i n g  
b a l l  m i c r o v i s c o m e t e r .  I t  p r o v i d e s  r e p e a t e d  t e s t s  from a 
sample  volume l e s s  t h a n  0 . 1  m l ,  a t  comparab l e  p r i c e ,  and 
w i t h  s t i l l  a c c e p t a b l e  a c c u r a c y .  The e x a c t n e s s  o f  t h e  
Rheomed machine  i s  j e o p a r d i z e d  by t h e  v a r y i n g  d i a m e t e r  
of  d i s p o s a b l e  p l a s t i c  c a p i l l a r y  tu!ing u sed  i n  t h i s  
met hod. 
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The quantification of blood rheology includes a number of errors, of which 
venous occlusion time and postural changes have not been studied systema- 
tically as yet. It can be shown that venous occlusion is associated with a 
time dependent hemoconcentration of sanplus withdrawn distally from the 
cuff. This phenomenon is probably due to water loss from the intravascu- 
lar space, while cells and macromolecules are held back. Postural changes 
from the vertical to the sitting or horizontal position are associated with 
a significant fluid shift into the intravascullr space leading to hemodilu- 
tion. Hemorheological variables are highly sensitive to these alterations. 
In order to avoid artefacts these variables need to be controlled in clini- 
cal trials. In order to ease interpretation of results the method of doing 
so should be described in publications. 

300 ARTIFACTS OF BLOOD FILTRATION PROCEDURES: FACT OR 
FICTION. Wardrop C.A.J., Jones J.G., Humphrys J., 
Lewis P. University of Wales College of Medicine, 

Cardiff and University College, Cardiff,  U.K. 

The flow r a t e  of blood c e l l  suspensions through Nuclepore 
membranes are influenced by a )  the occlusion of pores by white c e l l s  
and p l a t e l e t s  b) the  haematocrit of the suspension and c) the 
viscosity of the  suspending medium. These fac tors  are  thus 
considered t o  introduce a r t e f ac t s  i n to  the technique and it is 
comonly believed tha t  f i l t r a t i o n  methods are  of no value i n  assess- 
ing  red c e l l  deformability unless plasma, p l a t e l e t s  and white ce l l s  
a r e  removed before the t e s t  is performed. We have measured flow 
prof i les  of d i lu t ions  (?/I5 t o  l/lOO) of whole blood i n  buffered 
s a l i ne  through 3 u Nuclepore membranes. The flow prof i les  are  
markedly d i f ferent  due t o  differences i n  the number of red ce l l s ,  
white c e l l s ,  p l a t e l e t s  and di f ferent  amounts of plasm2 i n  the suspen- 
sions. However the  calculated pore-occupation times of the red c e l l s  
(see Jones e t  a l ,  1985) is the same i n  a l l  cases (about 0.5 seconds). 
Increasing t h e v i s c o s i t y  of the suspendin8 medium four-fold by the 
inclusion of Dextran -40 produced no change i n  the pore-occupation of 
the red ce l ls .  We conclude that  none of the above fac tors  should be 
adjusted a rb i t r a r i l y  t o  produce a 'standardised' t e s t .  Any influence 
they may have on the calculated pore-occupation time of the red c e l l s  
is  not an ar tefac t  but a d i rec t  ef fec t  on the flow properties of the  
red ce l ls .  

Jones e t  al, 1985 Brit .  J. Haematol. 2. 541-546. - 
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The p a t h o l o g i c a l  impor t ance  of  abnormal blood c e l l  
r heo logy  i n  i s c h a e m i c  d i s o r d e r s  has been w ide ly  i n v e s t i -  
g a t e d  d u r i n g  t h e  p a s t  d e c a d e .  There  c o n t i n u e s  t o  be a need 
f o r  a s i m p l e ,  a c c u r a t e  and c l i n i c a l l y  a p p l i c a b l e  t e c h -  
n i q u e  which can  d i s t i n g u i s h  between t r a n s i t  and c l o g g i n g  
of  d i f f e r e n t  b lood c e l l s  i n  a f i l t r a t i o n  sys tem.  

The S t .  G e o r g e ' s  Blood F i l t r o m e t e r  measures  i ndepen -  
d e n t l y  b lood c e l l  t r a n s i t  t ime  and t h e  c logg ing  r a t e  i n  a 
c o n s t a n t  p r e s s u r e  sys t em by a c c u r a t e l y  d e t e c t i n g  t h e  
f i l t r a t i o n  r a t e  of t h r e e  s u c c e s s i v e  sma l l  volumes ( 3  x 
20 p 1 )  of  b lood  c e l l  s u s p e n s i o n  a t  t h e  beg inn ing  of  f i l -  
t r a t i o n .  From t h i s  d a t a  t h e  i n i t i a l  c e l l  f i l t r a t i o n  r a t e  
and t r a n s i t  t ime  a s  we l l  a s  t h e  c l o g g i n g  r a t e  a r e  c a l c u -  
l a t e d  a u t o m a t i c a l l y .  The method i s  a b l e  t o  e x c l u d e  some 
of  t h e  a r t e f a c t s  which have i n t e r f e r e d  w i th  p r e v i o u s  
b lood c e l l  f i l t r a t i o n  t e c h n i q u e s :  ( 1 )  c e l l  s e d i m e n t a t i o n  
on t h e  s u r f a c e  of f i l t e r  membrane, ( 2 )  e a r l y  d e c r e a s e  of 
f i l t e r  c a p a c i t y  by pore  c l o g g i n g ,  ( 3 )  u n p h y s i o l o g i c a l l y  
h igh  and v a r y i n g  p e r f u s i o n  p r e s s u r e .  The S t .  George ' s  
Blood F i l t r o m e t e r  g i v e s  r e p r o d u c i b l e  r e s u l t s  w i th  a C . V .  
of  l e s s  t h a n  5 % .  Th i s  new t e c h n i q u e  has  now been a p p l i e d  
c l i n i c a l l y  and r h e o l o g i c a l  a b n o r m a l i t i e s  i n  t h e  r ed  and 
w h i t e  c e l l s  have been demons t r a t ed  i n  d i f f e r e n t  d i s e a s e s .  
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Jniversity Uunich,*iierz-Kreislaufklinik,Bad Wbrinhofen,FRG. 
Uost microrheologic techniques used to measure in v i t r o  flow beha- 

vior of ReC lack the  pos s ib i l i t y  of d i r e c t  observation of the  ce l l s .  
rhe Rheoscope,first introduced by Schmid-Schbnbeino(icrovasc.Res.6,366 
1973)is a unique device which allows observation and measurement of 
non attached RBC under shear f lar .1 ta  major cauponent i s  a transparent 
counter-rotating cone-plate ch&r,mounted on a microscope s tage(Lei t t  
Piavert)  .Cones of various angles can be used(0.5.-4.5.) .Cone and pla te ,  
each fixed on a b a l l  bearing,are rotated v i a  a rubber cone by a speed 
controlled servo mtor.RBC suspanded a t  various hematocrits between 2% 
and 45t  in plasma o r  a r t i f i c i a l  media with increased viscosities,chan- 
mes in pB and/or o.l lolali ty a r e  transferred into the chamtmr.By fo- 
cussing on tha s ta t ionary  layer of the  shear field,using e i t he r  in tar -  
Cerence o r  phase contras t  opt ics ,ce l l s  are  observed a t  a radia l  d i s t -  
ance of 1000-1500~ frclp the center of rotation.At t h i s  distance RBC 
f l a r  is unaffected by cell-wall  interactions,hardly any t rans la t ional  

vement is found.RBC flow and deformation behavior is observed direct- 
y over a wide range of shear stresses,photomicrographs and cinemato- r 

graphic records can be taken for  further avaluation,The Rheoscope pro- 
vidas information on the motion of the c e l l  membrane and c e l l  content, 
the influence of various c e l l  shapes and c e l l  ages on t h e i r  defonuatiod 
and the a f f s c t s  of ce l l -ce l l  interactions.Recent changes in the opt ics  
enable the analys is  of deformation behavior of c e l l  populations from 
iliffraction patterns.Supported by Dtutsche Porachungsgemeinschaft 
PF 184 / 1-1. 
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