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Human cytomegalov£rus (CMV) i s  an impor tan t  pathogen,  e s p e c i a l l y  in  tm- 
munosuppressed p a t i e n t s .  The only  drug which has been approved f o r  the  
t r ea tmen t  of  CMV i n f e c t i o n s  i s  9 - (1 ,3 -d ihyd roxy -2 -p ropoxyme thy l )guan ine  
(DHPG, g a n c i c l o v i r )  Recent ly ,  ( $ ) - l - ( 3 - h y d r o x y - 2 - p h o s p h o n y l m e t h o x y p r o p y l ) -  
c y t o s i n e  (HPMPC) was shown to  be a po t en t  and s e l e c t i v e  i n h i b i t o r  of  CMV 
r e p l i c a t i o n  in  v i t ro .  We have now eva lua ted  the  i n h i b i t o r y  e f f e c t s  of  HPMPC 
and DHPG on v i r a l  DNA s y n t h e s i s  i n  CMV-infected human embryonic lung (HEL) 
c e l l s .  Both compounds achieved a dose-dependent  i n h i b i t i o n  of  CMV DNA syn-  
t h e s i s  w i t h i n  the  c o n c e n t r a t i o n  range of  0.04 to  4 ~g/ml.  At a c o n c e n t r a t i o n  
of  4 ~glml,  HPMPC and DXPG reduced v i r a l  DNA s y n t h e s i s  by 100Z nnd 96Z, r e -  
s p e c t i v e l y .  At a c o n c e n t r a t i o n  of  0.04 ~glml they  i n h i b i t e d  v i u a l  DNA syn-  
t h e s i s  by 30Z and l e a ,  r e s p e c t i v e l y .  A s h o r t  exposure  t ime (from 0 to  e i t h e r  
6 or  24 h r  p o s t  i n f e c t i o n )  of  CMV-infected c e l l s  to  HPMPC s u f f i c e d  to  a f f o r d  
a pronounced and prolonged i n h i b i t i o n  of  v i r a l  DNA s y n t h e s i s  and v i r a l  
r e p l i c a t i o n .  I n  c o n t r a s t ,  DHPG did not  e f f e c t  more than  a weak and t r a n s i e n t  
i n h i b i t i o n  of  CMV DNA s y n t h e s i s  and CMV r e p l i c a t i o n  a f t e r  i t  had been ex- 
posed t o  t he  c e l l s  from 0 to  e i t h e r  6 or  24 h r  p o s t  i n f e c t i o n .  Ne i the r  DHPG 
nor  HPMPC i n h i b i t e d  c e l l  p r o l i f e r a t i o n  and c e l l u l a r  DNA s y n t h e s i s  u n l e s s  
they  were added a t  a c o n c e n t r a t i o n  (100 ~glml) ,  t h a t  i s  1000-fo ld  h ighe r  
than  the  c o n c e n t r a t i o n  r e q u i r e d  to  i n h i b i t  v i r a l  DNA s y n t h e s i s .  
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C e l l u l a r  uptake  of  t r i t i u m - l a b e l l e d  ( $ ) - 9 -  (3 -hydroxy-2 -phosphony l .  
me thoxypropy l )aden iae  (HPMPA) and 9 - (2 -phosphony lme thoxye thy l ) aden ine  (PMEA) 
was s t u d i e d  i n  a number of  c e l l  l i n e s  of  d i f f e r e n t  o r i g i n ,  i . e .  macrophage.  
lymphocyte,  f i b r o b l a s t  and e p i t h e l i a l  c e l l s .  The compounds showed ~ v i r -  
t u a l l y  i d e n t i c a l  p a t t e r n  of  permeat ion  i n  a l l  c e l l s ,  as  i n d i c a t e d  by k i n e t i c  
exper iments  ~rith i n h t b i t o r s  of  the  nuc l eos ide  t r a n s p o r t  sys tem.  C e l l u l a r  up-  
take  did  no t  occur  v i a  f a c i l i t a t e d  d i f f u s i o n ,  as  f o r  n a t u r a l  n u c l e o s i d e s ,  
bu t  t h rough  a p r o c e s s  i n v o l v i n g  endocy toe t s ,  which was t empera tu re -dependen t  
and s e n s i t i v e  to  endocy tos i s  i n h i b i t o r s  such as sodlum az ide  and cy tocha-  
l a s i n  B. Uptake was s i g n i f i c a n t l y  h ighe  r i n  c e l l s  of  t he  macrophage type  
than  i n  t he  o t h e r  c e l l  l i n e s .  The amount of  c e l l - a s s o c i a t e d  dru  8 i n c r e a s e d  
w i t h  t ime,  u n t i l  a t  about  2 h r  an e q u i l i b r i u m  was e s t a b l i s h e d  between endo- 
and e x o c y t o s l e .  At t h i s  t ime,  i n t r a c e l l u l a r  drug m o l a r i t y  exceeded ex-  
t r a c e l l u l a r  drug m o l a r i t y  by two- o r  t h r e e - f o l d .  C e l l u l a r  uptake  of  the  
d rugs  was inhXbi ted  by an excess  of  cold HPMPA or  PMEA, and by ssDNA, which 
s u f j | e a t s  t h a t  t he  endocy tos ia  p r o c e s s  i s  of  t he  a b s o r p t i v e  t ype .  I t  i s  p ro -  
bab ly  Imd ta t ed  by t h e  r e c e p t o r  s i t e s  t h a t  r ecogn ize  n u c l e i c  ac id s  based on 
t h e i r  n e g a t i v e  c h a r g e s .  This  c o n c l u s i o n  i s  s u b s t a n t i a t e d  by the  o b s e r v a t i o n  
t h a t  a sSKnif£cant  p r o p o r t i o n  (~ 10Z) o f  the  c e l l - a s s o c i a t e d  drug  was TCA- 
p r e c i p i t a b l e .  


