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Al l  b i o l o g i c a l  membranes contain in add i t i on  to b i l a y e r  forming 
l i p i d s  appreciable amounts of l i p i d s ,  which when i so la ted  and 
dispersed in excess bu f fe r  p re fer  non-b i l aye r  phases such as the 
hexagonal HII  phase. The presence of these l i p i d s  in membranes 
can be expected to d e s t a b i l i z e  the b i l a y e r  s t ruc tu re  of the 
membrane and suggest tha t  these l i p i d s  are a c t i v e l y  involved in 
membrane processes in which the b i l a y e r  con f i gu ra t i on  must be 
temporar i l y  d i s rup ted .  These include membrane f u s i o n , p r o t e i n  
i n s e r t i o n  and l i p i d  " f l i p - f l o p "  11). 

31p NMR, 13C NMR and f r e e z e - f r a c t u r e  s tud ies demonstrate tha t  
b i l a y e r  § non-b i layer  t r a n s i t i o n s  in aqueous d ispers ions  of 
both syn the t i c  and natural  l i p i d s  can be induced by temperature 
v a r i a t i o n ,  changes in d i va l en t  cat ion concent ra t ion and p ro te in -  
l i p i d  i n t e r a c t i o n s .  In mixtures of b i l a y e r  forming l i p i d s  (such 
as phospha t idy l cho l ine )  and non-b i l aye r  l i p i d s  (such as phos- 
phat idy le thanolamine)  as well as the t o ta l  l i p i d  ex t rac t s  of 
E. co l i  and rod outer segment membranes novel " l i p i d i c  p a r t i c l e "  
s t ruc tu res  have been observed which most l i k e l y  represent in -  
verted micel les sandwiched in between the two monolayers of 
the l i p i d  b i l a y e r .  Our model system studies i nd i ca te  tha t  these 
s t ruc tu res  occur as in termediates in membrane fus ion and great-  
ly  f a c i l i t a t e  l i p i d  " f l i p - f l o p "  Although conc lus ive evidence 
fo r  the occurrence of non-b i l aye r  phases in b i o l og i ca l  membra- 
nes is at present lack ing 31p NMR and 13C NMR studies on iso-  
lated microsomes,mitochondria and perfused r a t  l i v e r  demon- 
s t r a te  tha t  under phys io log i ca l  cond i t ions  phosphol ip ids in 
inner mi tochondr ia l  and microsomal membranes undergo much f a s t e r  
i s o t r o p i c  motion than expected from extended l i p i d  b i l aye rs  
which could o r i g i n a t e  from " t r a n s i t o r y "  non-b i l aye r  phases in 
these membranes. 
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