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6-Azauridine in Brain Tissue During Chick Embryonal Development 

A t t e n t i o n  ha s  b e e n  p a i d  in r e c e n t  yea r s  n o t  on ly  to  t h e  
c y t o s t a t i c  b u t  also to  t h e  n e u r o t o x i c  effects  of 6 -azaurac i l  
(6-AzU), 6 -azaurac i l r ibos ide  (6-azaur id ine ,  6 -AzUR)  a n d  
some  o t h e r  6 -azapyr imid ines .  T h e  bas ic  c o m p o u n d ,  6-AzU, 
was  a l r e a d y  w i t h d r a w n  I rom cl inical  use because  of i t s  
s t r o n g  neu ro tox i c i t y .  Also 6 - A z U R  showed  n e u r o t o x i c  
effects  w h e n  a d m i n i s t e r e d  oral ly ,  s ince  i t  was  deg raded  in 
t h e  in te s t ines  to  t he  n e u r o t o x i e  6 -AzU ~,~. I t  is n o w  
e s t ab l i shed  t h a t  6 - A z U R  exer t s  p rac t i ca l ly  no  t o x i c i t y  
w h e n  a d m i n i s t e r e d  to  a d u l t  h u m a n s  i.v. However ,  some  
undes i r ab l e  side effects  of 6 - A z U R  were obse rved  in 
a n i m a l s ;  e.g. n e u r o t o x i c  ac t iv i ty ,  or i n d u c t i o n  of ma l -  
f o r m a t i o n s  a n d / o r  d e a t h s  in  n e w - b o r n  mice a n d  in ch ick  
e m b r y o s  a-s. M e a s u r e m e n t s  of b r a i n  6 - A z U R  c o n c e n t r a -  
t i on  could  n o t  be  p e r f o r m e d  in our  p rev ious  work  con-  
ce rned  w i t h  t he  effects  of 6 - A z U R  on  ch ick  e m b r y o n a l  
d e v e l o p m e n t ,  because  o t h e r  use  of t h e  b r a i n s  was  m a d e  ~. 
Such  m e a s u r e m e n t s  were rea l ized  l a t e r  in  s imi la r  exper i -  
m e n t s  a n d  t h e  r e su l t s  are  r e p o r t e d  here.  

Fe r t i l e  L e g h o r n  eggs were  k e p t  a t  37.5 °C a n d  c o n s t a n t  
a i r  h u m i d i t y  ( m a i n t a i n e d  b y  s p o n t a n e o u s  e v a p o r a t i o n  of 
w a t e r  in  t h e  i ncuba to r ) .  T h e  eggs were  t r e a t e d  b y  6 - A z U R  
e i t h e r  on  t h e  f o u r t h  or  t h e  e i g h t h  d a y  of i n c u b a t i o n .  E a c h  
of t h e m  was i n j ec t ed  (in a s ter i le  way  a n d  u n d e r  UV-  
l ight)  10 m g  of 6 - A z U R  c o n t a i n e d  in  0.2 m l  of i ts  s ter i le  
so lu t ion  in  0.1 M p h o s p h a t e  buffer .  T h e  p H  of t h e  so lu t ion  
was  con t ro l l ed  to  b e  7.2 in e v e r y  run .  E m b r y o s  were 
kil led on  t h e  f o u r t e e n t h ,  s e v e n t e e n t h  a n d  t w e n t i e t h  d a y  
of i ncuba t i on .  B r a i n  surfaces  were  care fu l ly  b u t  qu ick ly  
dr ied  b y  t o u c h i n g  t h e m  gen t ly  w i th  a n  edge of f i l ter  p a p e r  
a n d  t h e  b r a i n s  were weighed.  I n  a p a r t  of b r a i n s  d r y  
we igh t s  were e s t ima ted .  

E a c h  b r a i n  des t ined  for t he  d rug  d e t e r m i n a t i o n  was  
homog en i zed  in 5 ml  of e t hy l a l coho l  a n d  t h e  h o m o g e n a t e  
was  f i l tered t h r o u g h  a sma l l  f i l te r  paper .  T h e  t u b e  a n d  
t h e  f i l ter  were  twice  w a s h e d  w i t h  2 m l  of e thy la lcoho l .  
T h e  c o m b i n e d  e x t r a c t s  were  e v a p o r a t e d  on a w a t e r  b a t h ,  
t h e  res idue  t a k e n  in to  a s m a l l  v o l u m e  of w a t e r  a n d  
q u a n t i t a t i v e l y  t r a n s f e r r e d  on  V~rhatman No. 3 paper .  
C h r o m a t o g r a p h i c  s e p a r a t i o n  a n d  d e t e r m i n a t i o n  of 6- 
A z U R  was  desc r ibed  in de t a i l  p rev ious ly  L 

Brain dry weights and brain 6-AzUR concentrations 

The  d r y  we igh t  of b r a i n s  (see Tab le )  increased  w i t h  
t h e  t i m e  of egg i ncuba t i on ,  as  wou ld  be  expec ted .  On  a 
we t  w e i g h t  basis ,  6 - A z U R  c o n t e n t  of b r a i n s  d id  n o t  d i f fer  
f rom 14-20 d a y s  of i ncuba t ion .  Howeve r ,  w h e n  calcu-  
l a t ed  on  t h e  d r y  w e i g h t  basis,  i t  decreased  w i t h  inc reas ing  
age of embryos .  T h e r e  was  no  di f ference in  t h e  6 - A z U R  
c o n t e n t  of b r a i n s  w h e n  eggs were in jec ted  e i t h e r  o n  t h e  
f o u r t h  or  on  t he  e i g h t h  day,  a n d  t he  e m b r y o s  ki l led on  
t h e  s e v e n t e e n t h  d a y  of i ncuba t i on .  Neuro tox i e  6-Azau-  
raci l  was  n o t  d e t e c t e d  in t he  b ra ins .  If  p r e s e n t  a t  all, i ts  
q u a n t i t i e s  m u s t  h a v e  been  lower t h a n  those  d e t e c t a b l e  b y  
t h e  c h r o m a t o g r a p h i c  p rocedu re  used. 

As far  as t h e  effects  of 6 - A z U R  in cen t r a l  n e r v o u s  
s y s t e m  are  concerned ,  we wish  to  refer  to  t he  r e p o r t  of 
JANKU et  al. ~ who  obse rved  d e a t h s  in mice a n d  m o t o r  
i n c o o r d i n a t i o n  in mice  a n d  ca t s  due  to i.p. a n d / o r  i n t r a -  
v e n t r i c u l a r  app l i c a t i on  of t he  drug.  Var ious  regions  of 
t he  ca t  b r a i n  c o n t a i n e d  a m o u n t s  of 6 - A z U R  p rac t i ca l l y  
equa l  to  those  desc r ibed  here.  t{OENIG e t  al. s a n d  V%rELLS 
e t  at. 4 also desc r ibed  neurologica l  d i s t u r b a n c e s  in ca t s  
wh ich  were  g iven  6 - A z U R  i n t r a v e n t r i c u l a r l y .  T h e  
a u t h o r s  f o u n d  t h a t  t h e  d r u g  in t e r f e r r ed  w i t h  t h e  fo rma-  
t ion  of u r id ine  nuc teo t ides  in  t h e  b ra in .  Hence ,  t h e  s ame  
b iochemica l  m e c h a n i s m  seems to  be  r e spons ib l e  for  t h e  
ca rc inos t a t i c  a n d  c e n t r a l  ac t iv i t i e s  of  6 -AzUR.  However ,  
t he  m e c h a n i s m  of t he  t e r a t o g e n i c  effect  of 6 - A z U R  is 
unc l ea r  a n d  dese rves  f u r t h e r  s tudies .  

Rdsumd. 10 nag d ' a z a u r i d i n e - 6  on t  6t6 in jec t6s  dans  les 
ceufs au  4~ et  au  8g jour  d ' i n e u b a t i o n .  D a n s  nos  pr6c6- 
den ie s  exp6riences,  ce t t e  dose a p r o v o q u 6  des m a l f o r m a -  
t ions  duns  les e m b r y o n s  du  poule t .  L a  c o n c e n t r a t i o n  de 
l ' a zau r id ine -6  a 6t6 d6 t e rmin6e  duns  le ce rveau  des 
e m b r y o n s  e t  on  a t r o u v e  qu 'e l l e  va r i e  de 0 ,48-1 ,16 m g  
pou r  1 g du  poids  sec du cerveau ,  du  146 au  206 jour  
d ' i n c u b a t i o n .  
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Day Day of Brain dry 6-AzURin 6-AzURin 
of 6- embryo weight the brain the brain 
AzUR killing (% from wet (pg/1 g of (pg/1 g of 
injec- weight) wet weight) dry weight) 
tion 

2 
4 17 11.82 ~ 0.55 93.53 =h 39.00 815.11 =5 339.64 

(20) (20) (21) 3 

8 14 10.80 ~ 0.39 101.96 4- 20.35 944.95 4- 188.63 ~ 4 
(7) (13) (13) 

5 
8 17 12.22 4- 1.42 89.09 ± 25.34 729.05 4- 207.36 a 

(7) (20) (20) , 

8 20 14.31 4- 0.63 101.22 4- 30.66 707.37 :j= 214.26 b 7 
(9) (9) (9) 

8 

Results as mean values-~ standard deviation. No. of animals is 9 
given in brackets, a: P < 0.005; b: P < 0.025. 
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