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Potent Topical  Anti-Herpes Activity of a Lipophilic Phosphorus  Prodrug for 
the Antiviral  Agent PMEA 
A. Glazier, Drug Innovation and Design Inc., Newton, Ma. ,USA ; 
M. Yanachkova, I. Yanachkov, G. E.. Wright, Dept. of Pharmacology, Univ. of Mass. 
Medical School, Worcester, Ma., USA; J. Palmer, C. Hartline, E. R. Kern, University of 
Alabama at Birmingham, Birmingham, Alabama, USA 

The  l i poph i l i c  p h o s p h o r u s  p r o d r u g  (1) of  the  an t iv i r a l  a g e n t  PMEA is 
b a s e d  on  a c lass  o f  p h o s p h o - e s t e r s  w h i c h  u n d e r g o  d e g r a d a t i o n  v ia  an  
e l i m i n a t i o n  r eac t ion  fol lowing the u n m a s k i n g  of  a p a r a - h y d r o x y  g roup .  1 This  
p r o d r u g  is 54 ,000  t imes  m o r e  p o t e n t  t hen  PMEA a g a i n s t  HSV 1 in a CPE 
i n h i b i t i o n  assay .  (ECS0 1.25 n a n o m o l a r  for  1 ve r sus  68 .5  m i c r o m o l a r  for  
PMEA). A c r e a m  con ta in ing  0.5% of  p r o d r u g  1 a p p l i e d  top ica l ly  twice da i ly  to 
mice wi th  e s t a b l i s h e d  HSV 1 vag ina l  infec t ions  r e su l t ed  in = 3-4 log r e d u c t i o n  
in vag ina l  HSV ti ters.  
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During an investigation of the biological properties of natural pro- 
ducts isolated from marine algae, the antiviral activity of F6, a xylomannan 
obtained from the red seaweed Nothogenia fastigiata,has been previously re- 
ported. In the present study, the antiherpetic activity of F1 and F7, two 
xylogalactans extracted from the seaweed, has been assayed. Both compounds 
achieved a dose-dependent inhibition of the multiplication of various stra- 
ins of herpes simplex virus type i (HSV-I) in Vero cells without toxicity 

for the host cell. In a virus yield reduction assay, the EDSO values against 
HSV-I strain F for F1 and F7 were 24 and 15 ug/ml, respectively, whereas co- 
ncentrations greater than 200 ug/ml did not impair cell growth. The presence 
of sulfate groups in the molecule was essential for the antiviral properties 
of these compounds since the chemically desulfated xylogalactans FID and F7D 
were totally inactive as HSV-I inhibitors. Both F1 and F7 had no direct ina- 
ctivating effect on virions by in vitro incubation in a virucidal test. F7 
afforded significative inhibition in HSV-I yield if added to the cell cultu- 
res simultaneously with virus inoculum but had no effect when it was added 
after 1 h of infection. The kinetics of infectious virus adsorption to Vero 
cells was highly altered in the presence of the compound whereas virus in- 
ternalization was not impaired. These results demonstrate that the antiviral 
action of F1 and F7 on HSV-I is a blockade on the initial virus attachment 
to the host cell mainly due to the negative charged groups present in the 
polysaccharide molecule. 

A306 


