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5-HYDROXYMETHYL-2'-DEOXYURIDINE: STUDIES OF ANTILEUKEMIC 
PROPERTIES I N  VITRO A N D  I N  V I V O .  

J . A .  V i lpoa* ,  D .  Bergstro 
L .  Kangas' a n d  E .  S u v a n t o  

Depar tme  t o f  C l i n i c a l  C h e m i s t r y ,  U n i v e r s i t y  o f  O u l u ,  SF-90220 O u l u ,  a 
F i n l a n d ,  D e p a r t m e n t  of C h e m i s t r y ,  U n i v e r s i t y  of N o r t h  D a k o t a ,  Grand  
F o r k s ,  N D ,  U.S.A.,  S a n c e r  R e s e a r c h  L a b o r a t o r y ,  Fa rmos  Group  L t d . ,  
T u r k u ,  F i n l a n d ,  a n d  L a b o r a t o r y ,  Oulu D e a c o n e s s  I n s t i t u t e ,  O u l u ,  
F i n l a n d .  

f: 
C 

Abstract  - 5-Hydroxymethyl-2'-deoxyuridine (5HmdUrd) p r o l o n g e d  t h e  
s u r v i v a l  o f  mice c a r r y i n g  l e u k e m i a  L1210 i n  a d o s e - d e p e n d e n t  m a n n e r .  
F u r t h e r m o r e ,  a d o s e - d e p e n d e n t  s y n e r g i s m l a n t a g o n i s m  was o b s e r v e d  when 
human l e u k e m i a  c e l l s  were e x p o s e d  s i m u l t a n e o u s l y  t o  A r a - C  a n d  5HmdUrd 
i n  v i t r o .  

INTRODUCTION 

5-Hydroxymethyl-2'-deoxyuridine ( 5HmdUrd) i s  a n  " o f f - t h e - s h e l f "  

t h y m i d i n e  a n a l o g u e  h a v i n g  b i o l o g i c a l  a c t i v i t y  a g a i n s t  b a c t e r i a  a n d  

v a r i o u s  mammalian c e l l s  i n  c u l t u r e .  We became i n t e r e s t e d  i n  t h e  

compound b e c a u s e  i t  h a s  c o n s i d e r a b l e  a c t i v i t y  a g a i n s t  d i f f e r e n t  t y p e s  

o f  human l e u k e m i a  c e l l s  i n  v i t r o  . I n v e s t i g a t i o n  of  t h e  compound i n  

o u r  l a b o r a t o r i e s  h a s  p r o c e e d e d  a l o n g  two l i n e s :  ( i )  c l a r i f y i n g  t h e  

mode of  a c t i o n  as we l l  as s t u d y i n g  t h e  p o s s i b l e  i n t e r a c t i o n s  of 

5HmdUrd i n  v i t r o ,  a n d  ( i i )  a s s e s s i n g  t h e  p r o p e r t i e s  o f  5HmdUrd i n  

mice u s i n g  l e u k e m i a  L1210 as t h e  t a rge t .  The c u r r e n t  r e s u l t s  a r e  

r e p o r t e d  i n  t h i s  c o m m u n i c a t i o n .  

1 

RESULTS 

I n  v i t r o  s t u d i e s  

5HmdUrd had  a d o s e - d e p e n d e n t  t o x i c i t y  a g a i n s t  a human a c u t e  p r o -  

m y e l o c y t i c  l e u k e m i a  c e l l  l i n e  (TABLE 1 ) .  5HmdUrd ( 

s i g n i f i c a n t l y  p o t e n t i a t e d  t h e  t o x i c i t y  of Ara-C a n d  M ) .  On 

t h e  o t h e r  h a n d ,  a smaller Ara-C c o n c e n t r a t i o n  ( 1 0  M )  e f f e c t i v e l y  

r e d u c e d  t h e  t o x i c i t y  of 5HmdUrd,as shown i n  TABLE 1 .  

a n d  TO-' M) 
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TABLE 1 .  E f f e c t s  of 5HmdUrd and  Ara-C o n  t h e  growth  of human 
l e u k e m i a  c e l l s  (HL-60).  

L i v i n g  c e l l s  p e r  m i c r o l i t e r  

5HmdUrd Ara -C  c o n c e n t r a t i o n  

(M 1 None M M M 

5 Cel ls  were suspended  a t  a d e n s i t y  o f  10 / m l  a n d  grown f o r  3 d a y s  i n  a 

m i c r o p l a t e  c u l t u r e s .  L i v i n g  c e l l s  were c o u n t e d  h e m o c y t o m e t r i c a l l y  w i t h  
t r y p a n  b l u e  dye  e x c l u s i o n .  Each p o i n t  r e p r e s e n t s  t h e  mean (SD) o f  f o u r  
d e t e r m i n a t i o n s .  

TABLE 2. Effect  o f  d i f f e r e n t  c o n c e n t r a t i o n s  o f  5HmdUrd o n  t h e  
s u r v i v a l  time o f  mice w i t h  L1210 l e u k e m i a .  

Dosea Mean s u r v i v a l  N 

(mg/ k g )  ( d a y s  I SD) 

0 12 .0  1 . 2  5 
5 1 6 . 8  f 1.0  il 

50 29 .0  A 16.0 4 

~~ 

a Given t w i c e  a day  f o r  f i v e  d a y s  

I n  v i v o  s t u d i e s  

The plasma h a l f - l i f e  o f  5HmdUrd i n  mice was o n l y  a b o u t  0.5 h r ,  

when t h e  compound was g i v e n  as  a n  i . p .  i n j e c t i o n .  We a l s o  d e m o n s t r a t e d  

t h a t  5HmdUrd p r o l o n g e d  t h e  s u r v i v a l  o f  DBA/2 mice c a r r y i n g  L1210 l e u k e -  

m i a ,  a s  shown i n  TABLE 2 .  

D I S C U S S I O N  

The p r e s e n t  r e s u l t s  d e m o n s t r a t e d  t h a t  5HmdUrd c a n  be u s e d  as an 
a n t i l e u k e m i c  a g e n t  i n  v i v o .  F u r t h e r m o r e ,  w e  d e m o n s t r a t e d  t h e  p o t e n t i a l  
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of  t h e  compound a g a i n s t  human l e u k e m i c  c e l l s  i n  v i t r o .  It r e m a i n s  t o  

b e  c l a r i f i e d  w h e t h e r  t h e  compound h a s  a n y  a c t i v i t y  a g a i n s t  human l e u k e -  

mia i n  v i v o .  

The s y n e r g i s m  of Ara-C a n d  5HmdUrd was e x p e c t e d  o n  t h e  b a s i s  o f  

o u r  p r e v i o u s  s t u d i e s ,  w h e r e  w e  d e m o n s t r a t e d  t h a t  5HmdUrd p o t e n t i a t e d  

( s e v e r a l - f o l d )  t h e  i n c o r p o r a t i o n  of  r a d i o a c t i v e  d e o x y c y t i d i n e  i n t o  

human HL-60 cells ' .  I t  i s  p o s s i b l e  t h a t  5HmdUrd c a u s e s  d e o x y c y t i d y l a t e  

s t a r v a t i o n ,  s imilar to  t h a t  c a u s e d  by t h y m i d i n e ,  a n d  t h u s  i n c r e a s e s  

t h e  i n c o r p o r a t i o n  of Ara-C v i a  t h e  s a l v a g e  pa thway  o f  d e o x y c y t i d i n e .  

The mechanism o f  t h e  a n t a g o n i s m  be tween  5HmdUrd a n d  Ara-C n o t e d  w i t h  

a low Ara-C c o n c e n t r a t i o n  r e m a i n s  t o  b e  c l a r i f i e d .  
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