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A u t o r a d i o g r a p h i c  S tud ie s  o n  the  D i s t r i b u t i o n  of T r i t i u m  Labe led  D e c a m e t h o n i u m  in the  C h i c k e n  C N S  

U p t a k e  of labe led  d e c a m e t h o n i u m  in v ivo  in t h e  CNS 
of t h e  y o u n g  ch icken  ha s  r ecen t l y  been  r epo r t ed  1. I n  t h e  
p r e s e n t  inves t iga t ion ,  si tes of r a d i o a c t i v i t y  in t i ssues  f rom 
the  ch i cken  CNS h a v e  been  local ized h is to logica l ly  us ing  
t he  t e c h n i q u e  of a u t o r a d i o g r a p h y .  

Three -  t o  f ive-day-o ld  ch i ckens  each  rece ived  a t o t a l  
i.p. dose of 1.7 m g / k g  t r i t i a t e d  d e c a m e t h o n i u m  d i iod ide  
g iven  in d iv ided  doses ove r  a pe r iod  of  7 h.  An ima l s  were 
d e c a p i t a t e d  17 h a f t e r  t h e  las t  i n j e c t i o n  a n d  t h e  b r a i n  
r e m o v e d  a n d  f rozen on  solid c a r b o n  dioxide.  Corona l  
sec t ions  8 -10  ~ t h i c k  were  cu t  in  a c r y o s t a t  a n d  au to -  
r a d i o g r a p h s  p r e p a r e d  on  I l ford  K5 10 ~ t h i ck  emul s ion  
c o a t e d  slides. The  a u t o r a d i o g r a p h i c  t e c h n i q u e  was  s imi la r  
to  t h a t  desc r ibed  b y  APPLETON 2. Fol lowing  exposu re  a n d  
d e v e l o p m e n t  of the  emuls ion ,  sec t ions  were  s t a i ned  w i t h  
cresyl  v io l e t - ace t a t e  a n d  e x a m i n e d  us ing  t r a n s m i t t e d  l igh t  
a n d  dark- f ie ld  microscopy.  

H i g h  gra in  dens i t i es  were n o t e d  in t he  emuls ion  unde r -  
ly ing  t h e  p i a - a r a c h n o i d  of all t h e  sec t ions  examined .  
Occasional ly ,  d i s t i nc t  s e p a r a t i o n  of p ia  a n d  a r a c h n o i d  
occur red  a d j a c e n t  to  ce rebra l  vessels ;  t h e  a r a c h n o i d  
passed  superf ic ia l  whi le  t he  p ia  passed  deep  to  these  
vessels.  N u m e r o u s  g ra ins  u n d e r l a y  t he  a r a c h n o i d  a l t h o u g h  
t he  p ia  a n d  vessel  walls  were assoc ia ted  w i t h  b a c k g r o u n d  
gra ins  on ly  (Figure  1). 

I n  t he  j u n c t i o n a l  region b e t w e e n  dorsa l  a n d  med ia l  
surfaces,  t he  a r a c h n o i d  c o n t i n u e d  o n t o  t h e  oppos i te  
ce rebra l  h e m i s p h e r e  a n d  t he  med ia l  surfaces  were  covered  
b y  p ia  m a t e r  alone.  T h e  g ra in  d e n s i t y  u n d e r  t h e  a rach-  
no id  r e m a i n e d  h i g h  a l t h o u g h  t h e  p ia  a n d  s u b j a c e n t  
ce rebra l  t i s sue  of t h e  med ia l  sur faces  p r e s e n t e d  back -  
g r o u n d  g ra in  counts .  I n  a u t o r a d i o g r a m s  of s ingle  hemi -  
spheres ,  a n  a b r u p t  r e d u c t i o n  of g ra ins  co r r e sponded  to  t h e  
pos i t ion  of d e t a c h m e n t  of t h e  a r a c h n o i d  (Figures  2 a n d  3). 

I n  a d d i t i o n  to  h i g h  g ra in  c o u n t s  b e n e a t h  t h e  a r a c h n o i d  
(or p i a - a r a c h n o i d  in  a reas  whe re  pos i t ive  h is to logica l  
i den t i f i c a t i on  p r o v e d  inconclus ive) ,  t he  choro id  p lexuses  
were  sources  of h igh  r a d i o a c t i v i t y .  G r a i n  c o u n t s  r e l a t ed  
to  o t h e r  ce rebra l  t i ssues  (neurons ,  glial cells, v a s c u l a r  
e lements ,  e p e n d y m a  etc.) were s imi la r  to  t hose  due  to  
b a c k g r o u n d  c o n t a m i n a t i o n  of t he  emuls ion .  Poss ib le  a r t i -  

fac t s  caused  b y  pos i t ive  a n d  nega t i ve  c h e m o r a d i o g r a p h y  
were e l i m i n a t e d  b y  m e a n s  of r o u t i n e  con t ro l  p rocedures .  

T h e  resu l t s  of th i s  s t u d y  i nd i ca t e  h igh  levels  of rad io-  
a c t i v i t y  d i s t r i b u t e d  t h r o u g h o u t  cells in  t h e  a r a c h n o i d  a n d  
t h e  choro id  plexuses .  W i t h i n  t h e  l imi t s  of t h e  p r e s e n t  
t echn iques ,  r a d i o a c t i v i t y  could  n o t  be  d e t e c t e d  in o t h e r  
CN S  t i s sue  e l e m e n t s  3. 

Fig. 2. Junctional region of the dorsal and medial surfaces of a 
single cerebral hemisphere. Detachment of the araehnoid occurred in 
the region indicated. 

Fig. 3. Dark field illumination of Figure 2. 

Fig. 1. Autoradiograph of a coronal section through the dorsal 
surface of the chick cerebral hemisphere showing high grain densities 
related to the arachnoid (A). The pia (arrowed) and subjacent nervous 
tissue are devoid of radioactivity. 

Zusammen/assung. Die Ver t e i l ung  v o n  m i t  T r i t i u m  
m a r k i e r t e m  D e c a m e t h o n i u m  im Z e n t r a t n e r v e n s y s t e m  v o n  
Ki icken  wurde  u n t e r s u c h t .  Zellen des  A r a c h n o i d -  u n d  
Choro idp lexus  e n t h i e l t e n  grosse Mengen  Rad ioak t iv i tA t .  
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