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BIODISTRIBUTION OF [ 7 7 B r ]  -5-BROMO-2-DEOXYURLDINE IN RATS 

E .  Youpeye' ,  P .  G o e t h a l s  ', F .  Coene ', M .  Van E y k e r e n  %nd  
.4. De L e e n h e e r ' "  . ' L a b o r a t o r i a  v o o r  M e d i s c h e  B i o c h e m i e  e n  
K l i n i s c h e  A n a l y s e  Ili j k s u n i v e r s i t e i t  G e n t  I H a r e 1  b e k e s t r a a t  
72, B-9000 G e n t .  L a b o r a t o r y  o f  . 4 l I i l l y t i c a l  C h e m i s t r y ,  
I n s t i t u t e  F o r  N u c l e a r  Scic311cesl S t a t e  U n i v e r s i t y  o f  G h e n t ,  
P r o e f t u i n s t r a a t  86  13-9000 G e n t .  D e p a r t m e n t  o f  R a d i o t h e r a p y  
a n d  N u c l e a r  M e d i c i n e ,  U n i v e r s i t y  H o s p i t a l ,  G e n t ,  B e l g i u m .  

A b s t r a c t  : The f e a s i b i  1 i I . J 2  o f  5 - b r o m o - 2 ' - d e o s y u r i d i n e  a s  
t u m o u r  i m a g i n g  a g e n t  f o r  P E T  s t u d i e s  i n  c o m p a r i s o n  w i t h  
t h y m i d i n e  i s  d i s c u s s e d .  

T r e a t m e n t  o f  t u m o u r s  w i t h  c y t o t o s i c  a g e n t s  o r  

r a d i o t h e r a p y  wou ld  be c o n s i d e r a b l y  a i d e d  by  a me thod  b y  

w h i c h  t h e  e f f e c t  o f  s u c h  t r e a t m e n t  c o u l d  be  e v a l u a t e d  

o b j e c t i v e l y .  S u c h  a m e t h o d  s l ~ i o u l d  not. o n 1 ) .  m e a s u r e  t h e  

c a u s e d  t u m o u r  s h r i n k a g e  b u t  more i m p o r t a n t l y  t h e  amoun t  o f  

t u m o u r  c e l l s  c a p a b l e  of r e - g r o w t h .  S i n c e  v i a b l e  c e l l s  m u s t  

c o n t a i n  r e p l i c a t i n g  D N A ,  c o m p a r i s o n  of t h e  r a t e  o f  D N A  

s y n t h e s i s  b e f o r e  a n d  a f t e r  t r e a t m e n t  by means of  a s p e c i f i c  

D N A  p r e c u r s o r  w o u l d  be a good  i n d i c a t i o n .  

F i r s t  w e  s y n t h e s i z e d  

[ " C l - t h y m i d - i n e '  ( F i g .  1 )  

l a b e l l e d  i n  t h e  m e t h y l g r o u p  on  

t h e  5 - p o s i t i o n  o f  t h e  b a s e .  

J ~ l c l l ,  C a r b o n - 1 1  i s  a p o s i t r o n  e m i t t e r  

w i t h  a nalf-life o f  2 0  min a n d  

i s  s u i t a b l e  f o r  d e t e c t i o n  w i t h  

p o s i t r o n  e m i s s i o n  t o m o g r a p h y  

( P E T ) .  T e n  p a t i e n t s  w i t h  

v a r i o u s  t y p e s  o f  s a r c o m a ' s  were 
s e l e c t e d  f o r  [ '  ' C I - t h y m i d i n e  

u p t a k e  s t u d i e s .  F i g .  2 s h o w s  a t o m o g r a p h i c  s c a n  t h r o u g h  t h e  

b r a i n ,  1 0  m i n  a f t e r  i n t r a v e n o u s  i n j e c t i o n .  Tumour t i s s u e  

I I  

FIG. 1 110tfa9 011 
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4 20 POUPEYE ET AL.  

is clearly visible although activity in normal brain tissue 
after [ "CI-thymidine adminjstration is very low. The 
radioactivity concentration - time curve for the tumour 
region, i 1 lustrated by F i g .  3 s i io i i s  a Li tunctional profile. 
After rapid elimination o f  the t r a c e r  ( + l o  m i n )  the radio- 

activity level l e v e l s  o f  to a plateau 
This probnbly represents the degree 

o f  [ ' C ]  -thymidi ne incorporation in 
the tumour DNA. X number of label led 
metabolites of [ C]-t.hymidine could 
however contribute to t h e  PET iInag6 
and interfere with the exact inter- 
pretation (quantification). These 
metabo 1 ites are now under inves- 
t igat ion. 

1 1  

The short physical half-life of 
carbon-ll limits its application t o  

short time physiological studies. 
lherefore [*Br]-5-bromo-2'-deoxy- 
uridine was synthesized. The reaction 
o f  2'-deoxyuridine with radioactive 

I , , , , , ~ bromine, generated in situ from the 
"0 10 20 30 40 50 

tima (min. ] oxidation of bromide with N-chlor- 
Fig. 3 amine T, gave labelled 5-bromo-2'- 

deoxyuridine with a radiochemical yield o f  90 $. The iden- 
tity of the labelled compound was confirmed with UV, IR and 
mass spectrometry. 

After purification, the produced [*Br]-5-bromo-2'- 
deoxyuridine has injected intravenously into male Wistar 
albino rats through the jugularis vein. At different time 
intervals (0.5; 2; 6; 24; 48 h) the animals were killed by 
ether anaesthesia. The organs were removed, blotted to 
minimize adhering blood, weighed and counted in a well 
counter. The radioactivities were corrected for decay. The 
amount of radioactivity w i t h i n  a given tissue has been 
expressed a s  a ratio o f  the ddminjstered dose (normalized 
tissue concentration). 'Ihe biodistri hution showed an 
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BIODISTRIBUTION OF [ '71 -5-BROMO-2 ' -DEOXYURIDINE 421 

T A B L E  1 
B i o d i s t r i b u - t i o n  o f  r a d i o a c t i v i t y  i n  r a t  t i s s u e  a f t e r  
i n t r a v e n o u s  i n j e c t i o n  o f  [ *Br] - 5 - b r o m n - 2 '  - d e o x y i i r i d i n e .  

Tissue n.  5i1 2 11 6h  2411 4 8 h  
_ _ _  _ . _ _ ~ _ _ _ _  

B L O O D  2 . 6 + 0 . 8 *  1 . 9 2 0 . 4  2 . 1 2 0 . 4  2 . 0 2 0 . 5  1 . 9 k 0 . 4  
H E A R T  0 . 4 t 0 . 2  0 . 5 t U . 2  O . 4 t O . 1  0 . 3 2 0 . 2  0 . 5 k 0 . 1  

BOWELS 1 . 3 k O . 2  0 . 9 2 0 . 1  1 . 1 2 0 . 2  U . Y k O . 1  0 . 4 2 0 . 2  
S T O N A C H  1 . 2 2 0 . 3  1 . 4 k 0 . 5  1 . 7 k 0 . 7  1 . 4 t U .  6 1 .  120.  5 

SKIN 1.520.1 1 . 4 k O . 1  1 . 3 2 0 . 2  1 . 3 2 0 . 1  l.lf0.2 
L I L E R  i . i t o . i  1 . 1 2 0 . 2  0 . 8 ? r u . i  0 . 9 2 0 . 2  0 . 9 2 0 . 2  

* Mean k S t a n d a r d  D e v i a t i o n  

h t 4 
h 
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I I I I I +  

l i m e  [ h ]  
OO 10 2 0  30 4 0  50 

I I I I I +  

l i m e  [ h ]  
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4 22 POUPEYE ET AL. 

important uptake of radioeci-ivity i n  the s k i n  , the stomach, 
the liver and the b o w e l s .  IIle r e s u l t s  a r e  summarized in 
Table 1. 

The specific activities of other tissues like fat, 
muscles, . . .  were extremely low. The elimination curve 
(Fig. 4 )  was best described by a bi-exponential function. A 

part o f  the injected [‘Br]-5-bromo-2’-deoxyuridine was 
excreted very rapidly. The remainder was found to have a 
half-life of approximately 37h, which is in good agreement 
with the literature value for bromide’. 

Since it is well known that in vivo dehalogenation can 
occur, a biodistribution experiment for ‘Br-bromide was 
carried out. Rapid accumulation o f  the ‘Br in the skin, 
stomach, lungs and liver, was found while activity in other 
tissue like the bowels remained low. 

In spite o f  the rather important loss o f  label, we 
still observed marked incorporation in fast dividing 
tissues (like the bowels) which could not be caused by free 
bromide. Therefore we believe that 5-bromo-2’-deoxyuridine 
labelled with Br-75 (tIl2= 1.6 h) could be an interesting 
compound for tumour imaging and study o f  cell activity in 
vivo using PET. In view of  the longer half-life of Br-76 
(tl,2= 16h) and its emission of high energy Y rays, Br-76 
is not as suitable in this research area. 

. 
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