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Local Measurement of  L a t e r a l  Mot ion in  Human E r y t h r o c y t e  Mem- 
branes and M u l t i l a m e l l a r  B i l a y e r  V e s i c l e s  by F luo rescence  Re- 
cover  a f t e r  P h o t o b l e a c h i n g  Technique (FRAP) 
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The l a t e r a l  d i f f u s i o n  c o e f f i c i e n t s  (D) of  the m o l e c u l a r  f l u o r e s -  
cence probe 3 , 3 ' - d i o c t a d e c y l o x a c a r b o c y a n i n e  (d iO-C18 (3 ) )  in 
the membrane o f  d i s c o i d  e r y t h r o c y t e  ghosts  has been measured 
w i t h  the FRAP- techn ique betweeen 7 ~ and 40 ~ 

The d i f f u s i o n  c o e f f i c i e n t  i n c r e a s e s  from D=9.10 - I 0  cm2/sec to 
D=7.5.10 -9 cm2/sec from 7 ~ to 40 ~ In the range between 
12 ~ and 17 ~ a d e v i a t i o n  from the e x p o n e n t i a l  b e h a v i o u r  of  
the D -ve r sus -T  p l o t  is  observed .  

In m y e l i n - l i k e  s t r u c t u r e s ,  e v o l v i n g  from c e l l  membranes D is  by 
about  a f a c t o r  of  2 l a r g e r  and in t r ans fo rmed  c e l l s  ( e c h i n o c y -  
t es )  the d i f f u s i o n  c o e f f i c i e n t  in areas between the s p i c u l e s  
i s  by about  a f a c t o r  o f  2 s m a l l e r  ( a t  12 ~ 

Some measurements were per formed to de te rm ine  D in  d i m y r i s t o y l -  
p h o s p h a t i d y l c h o l i n e  (DMPC) m u l t i b i l a y e r  v e s i c l e s  (MBV) w i t h  the 
same membrane probe m o l e c u l e s .  We cou ld  measure the phase t r a n -  
s i t i o n  t empera tu re  as 23 ~177176 the va lue  of  D =c (7m 5•  
�9 10 -8 cm2/sec at  25 ~ and D = ( 2 . 6 • 1 4 9  10 -11 2>sec a t  15~ 

In r e c e n t  i n v e s t i g a t i o n s  we have demonst ra ted  t h a t  the va lue  
of  D in  e r y t h r o c y t e  ghosts  o f  one p a t i e n t  w i t h  pa ramyo ton ic  
d i sease  i s  c l e a r l y  s lower  in  some of  the c e l l s  below 20 ~ 


