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Combination of Azidothymidine (AZT) with (E)-5-(2-Bromovinyl)-2'-Deoxyuridine (BVDU) 
Leads to Inhibition of the in vitro Replication of Herpes Simplex Virus Type 1 (HSV-1), Type 2 
(HSV-2) and Varicella-Zoster Virus (VZV) Strains that Are Deficient in Thymidine Kinase (TK) 
Activity 
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Although BVDU is a potent inhibitor of VZV and HSV-1, it inhibits the replication of 
HSV-2 to a much lesser degree. BVDU is phosphorylated to the mono- and diphosphate forms by 
the viral encoded TK; therefore it is not active against TK- HSV-1 and TK- VZV strains. AZT, 
like other dideoxynucleosides, is targeted at the HIV reverse transcriptase, and does not show 
activity against herpesviruses in human embryonic lung (HEL) fibroblasts. We have shown that 
high concentrations of AZT antagonize the activity of BVDU against TK + HSV-1 by an order of 
magnitude similar to that observed when BVDU is combined with deoxythymidine (dThd). 
However, AZT does not reduce the potent activity of BVDU against TK + VZV strains. When the 
combination of BVDU with AZT was used against the replication of TK- HSV-1, TK- HSV-2 and 
TK- VZV strains, there was a marked inhibition of viral replication, while none of the drugs alone 
proved active against these viruses. No potentiating effect was seen if AZT was combined with 
molecules closely related to BVDU, i.e. (E)-5-(2-bromovinyl)-l-arabinofuranosyluracil (BVaraU), 
(E)-5-(2-chlorovinyl)-2'-deoxyuridine (CVDU), (E)-5-(2-chlorovinyl)-2'-deoxycytidine (CVDC), 
(E)-5-(2-chloroethyl)-2'-deoxyuridine (CEDU) and 5-ethyl-2'-deoxyuridine (EDU) or inhibitors of 
thymidylate synthase (i.e. fluorodeoxyuridine or trifluorothymidine). Also, when AZT was 
replaced by other dideoxynucleoside analogues [such as dideoxyinosine (ddI), dideoxycytidine 
(ddC) or didehydrodideoxythymidine (d4T)], no synergy with BVDU was observed against any of 
the TK- virus strains tested. The mechanism of the potentiating effect of AZT on the activity of 
BVDU against TK- herpesvirus strains remains to be elucidated. 
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A n a l y s i s  of  m u t a t i o n s  in  t h e  t h y m i d i n e  k i n a s e  g e n e  of  v a r i c e l l a - z o s t e r  
v i r u s  a s s o c i a t e d  w i t h  r e s i s t a n c e  to 5 - i o d o - 2 ' - d e o x y u r i d i n e  ( IDU)  a n d  5- 
b r o m o -  2'- d e o x y u r i d i n e  (BrDU) .  
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We a n a l y z e d  the  TK pep t i de  s equence  of  V Z V - w h i c h  h a s  s h o w n  
r e s i s t ance  only  to 5- iodo-2 ' -deoxyur id ine  (IDU) a n d  5 -b romo-2 ' -de0xyur id ine  
(BrDU)  w h e r e a s  is suscep t ib le  to t he  o the r  nuc leos ide  ana logs  such  as ACV, 
BV-a raU ,  a n d  BVDU.  This  v i rus  s t ra in ,  t e r m e d  Ito s t ra in ,  was  i so la t ed  f rom 
a p a t i e n t  w i t h  ch icken  pox, a n d  p roved  to be Iowered  in T K  af f in i ty  to I D U  
a n d  B r D U  as s u b s t r a t e  (Sh ige ta  et al 1986 Ant imicrob .  A g e n t s  C h e m o t h e r .  
29, 1053-1058). To ana lyze  the  TK gene  mu ta t i ons ,  we ca r r i ed  out  
p o l y m e r a s e  cha in  r eac t ion  (PCR) ampl i f i ca t ion  a n d  the  whole  TK gene  was  
a n a l y z e d  for t he  nuc leo t ide  sequence .  T h r o u g h  s e q u e n c i n g  of t he  TK gene,  
we found  3 a m i n o  acids were  e x c h a n g e d  (41 N to S, 266 C to I, 288 S to L). 
These  m u t a t i o n s  were  no t  loca ted  in n e i t h e r  nuc leos ide  b i n d i n g  s i te  nor  
ATP b i d i n g  site. Th is  r e su l t  m a y  sugges t  t h a t  t he  r e s i s t ance  for I D U  a n d  
B r D U  in  th i s  p a r t i c u l a r  s t r a in  is due  to the  c h a n g e  in  con fo rma t ion  of T K  
r a t h e r  t h a n  the  r e p l a c e m e n t  of a m i n o  acids  in t he  b i d i n g  sites.  
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