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W i l l i a m s  8 Mor r i s ,  (1980) have suggested t h a t  t h e  l i m i t e d  s to rage  l i f e  o f  b lood 
i s  due t o  s t r u c t u r a l  changes i n  r e d  c e l l s  i n v o l v i n g  c e l l  shr inkage,  and an i n -  
creased c e l l  dens i t y ,  haemoglobin c o n c e n t r a t i o n  and i n t e r n a l  v i s c o s i t y .  Th i s  re- 
s u l t s  i n  a slowed passage th rough  t h e  spleen, and reduced l i f e s p a n  due t o  accele- 
r a t e d  seques t ra t i on .  We have conf i rmed these s t r u c t u r a l  changes, reversed them 
and determined whether such " re juvena ted"  c e l l s  have rega ined  t h e i r  l i f e s p a n  f o l -  
l o w i n g  r e - i  n fus ion .  

B lood was obta ined from human vo lun tee rs ,  an t i coagu la ted  and s tored.  C e l l  den- 
s i t y  was measured a g a i n s t  a s o l u t i o n  o f  known dens i t y ,  and c e l l  f l e x i b i l i t y  meas- 
ured v i a  t h e  c e l l s '  passage th rough  a micropore f i l t e r .  Haemoglobin concentra- 
t i o n s  and c e l l  volumes were measured by s tandard methods. 

F o l l o w i n g  s to rage  f o r  p e r i o d s  up t o  42 days, b lood  samples were removed, incuba- 
t e d  y i t h  f r e s h  auto logous plasma and t r e a t e d  w i t h  n y s t a t i n  (30 pg/ml) and a range 
o f  K concentrat ions. (50 - 500 mM). F o l l o w j n g  t rea tmen t  t h e  c e l l s  were t h o r -  
oughly  washed. A c o n c e n t r a t i o n  o f  90 mM K i n  t h e  presence o f  n y s t a t i n  was 
found t o  r e - i n f l a t e  t h e  c e l l s  so t h a t  t h e i r  c e l l  volume, haemoglobin concentra- 
t i o n  and d e n s i t y  were t h e  same as those f o r  f r e s h  c e l l s .  The changes i n  c e l l  
d e n s i t y  a re  shown i n  F i g  1. 

F i g  1. The change i n  d e n s i t y  o f  red b lood 
c e l l s  t r e a t e d  w i t h  KC1 f o r  f r e s h  c e l l s  (I), 
21-day s t o r e d  c e l l s  ( 0 ), and s to red  c e l l s  
t r e a t e d  w i t h  n y s t a t i n  (+ ) .  D e n s i t y  i s  expres- 
sed as t h e  % c e l l s  more dense than  a standard 
( d  = 1.098 g/ml). 
n = 6 +_ s.e.m., * i n d i c a t e s  P < 0.05. 
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Se lec ted  experiments u s i n g  r a b b i t  b lood  showed t h a t  t h e  same s t r u c t u r a l  changqs 
occurred,  and t h a t  t hey  c o u l d  be reversed by t rea tmen t  wi th  n y s t a t i n  and K - 
Us ing t h e  radiochromium method o f  de te rm ina t ion  o f  c e l l  l i f e s p a n ,  t r e a t e d  b lood  
was r e - i n f u s e d  and t h e  c e l l s '  s u r v i v a l  t i m e  found t o  be 22.7 days (f 1.6) as 
compared t o  21-day s t o r e d  c e l l s  u n t r e a t e d  w i t h  n y s t a t i n  (15.6 f 1.1). The l i f e -  
span o f  red  c e l l s  f rom f r e s h  b l o o d  was 28.9 f 2.5. 

The method descr ibed w i l l  p rove u n s a t i s f a c t o r y  f o r  r o u t i n e  use because of the 
amount o f  man ipu la t i on  o f  t h e  samples. A t  t h i s  s tage we o n l y  r e c o r d  t h e  poss ib l -  
l i t y  t h a t  t h e  changes i n  r e d  c e l l  s t r u c t u r e  t h a t  l i m i t  t h e  d u r a t i o n  of whole 
b l o o d  s to rage  can be reversed by a chemical process. 
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