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T H E  E N C A P S U L A T I O N  OF T H E  A N T I - S I C K L I N G  AGENT L - L Y S Y L -  
L-PHENYLALAN INE (LYS-PHE) IN INTACT ERYTHROCYTES 
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The b iochemical  l e s i o n  i n  s i c k l e  c e l l  d isease i s  due t o  t h e  presence i n  t h e  
e r y t h r o c y t e  of an abnormal haemogl o b i  n (HbS 1 which d i f f e r s  f rom normal 
haemoglobin (HbA) by t h e  gene t i c  s u b s t i t u t i o n  o f  a v a l i n e  r e s i d u e  f o r  t h e  normal 
g lu tamate r e s i d u e  a t  p o s i t i o n  6 o f  each b e t a - g l o b u l i n  chain. 
deoxygenated i t  becomes i n s o l u b l e  and aggregates i n t o  l o n g  c h a i n  polymers. The 
c y t o s o l  o f  t h e  c a r r i e r  e r y t h r o c y t e  undergoes g e l a t i o n  and assumes a 
c h a r a c t e r i s t i c  ' s i c k l e  shape'. One t h e r a p e u t i c  o p t i o n  i s  t o  use agents which 
i n h i b i t  g e l a t i o n  and i n h i b i t  p o l y m e r i z a t i o n  o f  HbS w i t h o u t  a l t e r i n g  t h e  oxygen 
b i n d i n g  c a p a b i l i t y .  One such agent i s  Lys-Phe. A l though Lys-Phe has shown 
promise i n  l a b o r a t o r y  s t u d i e s  t h e  c l i n i c a l  exper ience w i t h  t h i s  d rug  has been 
d i s a p p o i n t i n g  p o s s i b l y  due t o  t h e  r e l a t i v e  p e r m e a b i l i t y  o f  t h e  e r y t h r o c y t e  
membrane t o  t h i s  d rug  ( F r a n k l i n  e t  a1 1983). 
t h i s  drug i n  e r y t h r o c y t e s  u s i n g  a i f i e d  p r e s w e l l  technique i n v o l v i n g  
hypo ton ic  swe l l i ng .  
d i p e p t i d e  may be sus ta ined  by slow r e l e a s e  i n  v i v o  l e a d i n g  t o  l o n g e r  c o n t a c t  
between abnormal c e l l s  and t h e  a n t i - s i c k l i n g  agent. I n  a d d i t i o n  by i n t r o d u c i n g  
Lys-phe i n t o  i n t a c t  c e l l s  c o n t a i n i n g  HbS we can f o l l o w  t h  e f f e c t  o f  
i n t e r a c t i o n s  between HbS and t h e  d i p e p t i d e  on s i c k l i n g .  'H-Lys-Phe and 14C-Lys- 
Phe was syn thes i zed  by a method k i n d l y  p r o v i d e d  by our  sponsers G D Sear le  & Co 
L td .  The r a d i o l a b e l  1 ed compounds were mixed w i t h  un l  abel l e d  d i  pep t ide .  
d i p e p t i d e  was encapsulated i n  e r y t h r o c y t e s  by our  s tandard procedure ( P i t t  e t  a1 
1983). Optimum c o n d i t i o n s  f o r  l o a d i n g  were found t o  be 860 vg/ml packed c e l l s  
( h a e m a t o c r i t  va lue  76) w i t h  an encapsu la t i on  e f f i c a n c y  o f  16.3% o f  added drug. 
O f  t h i s  2.3% was a s s o c i a t e d  w i t h  t h e  c e l l  membrane. 
encapsulated u n t i l  t h e  c e l l s  were s w o l l e n  t o  t h e i r  maximum va lue  p r i o r  t o  
l y s i s .  Th i s  obse rva t i on  agrees w i t h  t h a t  o f  P i t t  e t  a1 1983 t h a t  t h e  membrane 
po res  open immediate ly  p r i o r  t o  l y s i s .  
f l u o r e s c e i n  and r e t u r n e d  t o  t h e  r a t s  c i r c u l a t i o n  t h e  s u r v i v a l  h a l f - l i f e  o f  t h e  
c e l l s  was found t o  be 10 days. 
r a t e  o f  r e l e a s e  o f  t h e  d i p e p t i d e  f rom e r y t h r o c y t e s  was about  2.2% o f  t h e  d r u g  
encapsulated p e r  h.Lys-Phe was a l s o  encapsulated by t r e a t i n g  e r y t h r o c y t e s  w i t h  
amphoter ic in-B (Deu t i cke  e t  a1 197.3). 
c e l l s  had poor  s u r v i v a l  c h a r a c t e r i s t i c s  when r e t u r n e d  t o  t h e  c i r c u l a t i o n  ( h a l f -  
l i f e  5 days). 
l oad ing .  To t e s t  t h e  e f f i c a c y  o f  t h e  p r e p a r a t i o n  we ob ta ined  e r y t h r o c y t e s  f rom 
a male West I n d i a n  p a t i e n t  f r o m  Birmingham general h o s p i t a l .  P o r t i o n s  o f  t h e  
e r y t h r o c y t e s  were used t o  encapsulate Lys-Phe and o t h e r s  were l e f t  un t rea ted .  
On deoxygenation and microscopic  examinat ion over  70% o f  u n t r e a t e d  c e l l s  s i c k l e d  
under  low oxygen t e n s i o n  b u t  where t h e  c e l l s  con ta ined  encapsulated Lys-Phe 
o n l y  10-15% s i c k l e d .  
t h e  membrane be ing  respons ib le  f o r  t h e  drugs r e l a t i v e l y  d i s a p p o i n t i n g  
performance i n  c l i n i c a l  t r i a l s .  
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