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6-Hydroxydopamine  effect on the retina: An autoradiographic study 
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Summary. Label led  ur id ine  u p t a k e  was s tud ied  in t h e  con t ro l  an d  6 - h y d r o x y d o p a m i n e - t r e a t e d  r e t i n a  b y  au to rad io -  
g raphy .  Decrease  label led ur id ine  u p t a k e  was de tec ted  in t h e  6 - h y d r o x y d o p a m i n e - t r e a t e d  re t inas .  

The  effect  of 6 - h y d r o x y d o p a m i n e  (a ca t echo lamine rg i c  
blocker)  on  t he  d e v e l o p m e n t  of t he  r e t i nas  in  the  av i an  
a n d  r o d e n t  models  was r epo r t ed  b y  us ing  va r ious  m e t h o d s  
inc lud ing  te ra to logy ,  his tology,  h i s t o c h e m i s t r y  a n d  bio- 
c h e m i s t r y  ( rhodops in  de t e rmina t i on )  l,2. Af te r  b lock ing  
t he  ca t echo lamine rg i c  t e r m i n a l s  in  t he  re t inas ,  me tabo l i c  
enzymes ,  such  as m o n o a m i n e  oxidase  a n d  r h o d o p s i n  
b e g a n  to decrease  in r oden t s  a n d  more  d ras t i c  cond i t ions  
like t he  d i s appea rance  of ou te r  s egmen t s  were r epo r t ed  
in t he  av i an  embryos .  These  led us to  t he  h y p o t h e s i s  t h a t  
c a t echo l amines  m i g h t  be  re la ted  to ou t e r  s e g m e n t  (or 
r h o d o p s i n  synthesis) .  To f u r t h e r  pu r sue  th i s  p rob lem,  we 
s tud ied  the  R N A  u p t a k e  of 6 - h y d r o x y d o p a m i n e - t r e a t e d  
r e t i nas  b y  us ing  the  m e t h o d  of a u t o r a d i o g r a p h y .  
Materials and methods. 16-day-old n e o n a t a l  a lb ino  r a t s  
( s t ra in :  Simonsen)  were used. These  r a t s  were d iv ided  
in to  2 groups,  con t ro l  and  exper imen ta l s .  Cont ro l  r a t s  
were in jec ted  w i t h  sal ine and  e x p e r i m e n t a l  r a t s  were in- 
jec ted  w i th  0.1 m g  6 - h y d r o x y d o p a m i n e  per  an imal .  In-  
j ec t ions  were m a d e  eve ry  o the r  d a y  and  a t o t a l  of 2 
in jec t ions  were used. The  an ima l s  were t h e n  sacrif iced 
a n d  t he  r e t i nas  d issected  out.  T h e y  were t h e n  qu ick ly  
p laced  in H a n k s  cu l tu re  so lu t ion  a t  37~ The  cu l tu re  
so lu t ion  c o n t a i n e d  label led ur id ine  (H 3) w i th  an  ac t i v i t y  
of 80 ~xCi/ml H a n k s  solut ion.  Oxygen  was b u b b l e d  in to  
t he  i n c u b a t i o n  med ium.  Af te r  a per iod of i ncuba t ion ,  t h e  
r e t inas  were r e m o v e d  and  fixed, d e h y d r a t e d ,  e m b e d d e d  
and  sect ioned a t  6/xm. Af te r  m o u n t i n g  the  sect ions  on t h e  
slides (with or w i t h o u t  h e m a t o x y l i n  s ta in ing) ,  emuls ion  
(I lford Nuc lear  Research)  was spread  on t he  slides, an d  
t he  slides were k e p t  in a d a r k  box  in a re f r ige ra to r  for 
1 m o n t h .  T h e n  t he  emuls ion  was deve loped  and  t he  posi- 
t ions  and  a m o u n t  of t he  s i lver  g ranules  were obse rved  
us ing  a l ight  microscope.  
Results. In  the  con t ro l  re t inas ,  par t ic les  of label led  ur id ine  
were obse rved  in the  v isua l  cell layers  (figure i) .  These  

Fig. 2. Labelled uridine uptake in the 6-hydroxydopamine-treated 
retina. Note only very few silver granules in the visual cells (black 
arrow). The outer nuclear layer (white arrow) is below the visual 
cell layer. Hematoxylin staining. • 1800. 

appea red  as groups  of d a r k  dots.  Some of the  cell bodies  
in the  ou te r  nuc lea r  layer  also d e m o n s t r a t e d  label led  
par t ic les ,  especial ly  those  n ea r e s t  to  the  v i sua l  cell layer.  
I n  a few cases, label led  si tes were also obse rved  in t he  
i nne r  p l ex i fo rm layers.  In  the  6 - h y d r o x y d o p a m i n e - t r e a t e d  
re t inas ,  however ,  ve ry  few label led  par t ic les  were spo t t ed  
in t h e  v isua l  cell l ayer  (figure 2). Pos i t ive  label led si tes in 
the  ou te r  nuc lea r  layer  an d  the  inner  p lex i fo rm layer  
were a l m o s t  non-exs i s t en t .  
Conclusion. If  R N A  t u r n o v e r  in the  v isua l  cell layer  is 
indeed  invo lved  w i t h  t h e  t u r n o v e r  of t h e  ou te r  s egmen t s  
(or rhodops in )  as s u g g e s t e d a  t h e n  the  decrease  u p t a k e  of 
label led u r id ine  in the  6 - h y d r o x y d o p a m i n e - t r e a t e d  r a t  
r e t i nas  ind ica tes  t h a t  t he re  is a decrease  in ou t e r  s e g m e n t  
t u r n o v e r  or r h o d o p s i n  syn thes i s  in these  cases. I t  is t h e n  
t e m p t i n g  to specula te  t h a t  the  effect  we found  b y  b lock ing  
the  ca t echo lamine rg i c  t e r m i n a l s  in  the  r e t i n a s  m a y  be  
m e d i a t e d  t h r o u g h  the  syn thes i s  of R N A  in t h e  v i sua l  cell 
layers.  I n  o the r  words,  i t  ap p ea r s  t h a t  t h e  c a t e c h o l a m i n -  
ergic n e u r o t r a n s m i t t e r s  m a y  be  able  to  con t ro l  the  r a t e  
of R N A  synthes is .  To p u s h  i t  one s tep  fu r ther ,  since t he  
R N A  p roduced  in t h e  v i sua l  cell layer  is u n d o u b t e d l y  
re la ted  to  t h e  D N A  inside t h e  v i sua l  cells, an d  since t he  
D N A  inside t h e  v i sua l  cells is s t ab le  in  q u a n t i t y  as in  all  
o the r  ceils, i t  is t h e n  h igh ly  p r o b a b l e  t h a t  t h e  r egu la t ion  
of R N A  syn thes i s  are  in f luenced  b y  t h e  n e u r o t r a n s m i t -  
ters. A t  th i s  m o m e n t ,  we are s t u d y i n g  t h e  possible  m e c h a -  
n i sm in th i s  l abo ra to ry .  

Fig. 1. Labelled uridine uptake in the retina of the control. Note the 
positive sites (silver granules as indicated by black arrow) are 
located in the visual cell layer. The outer nuclear layer (white arrow) 
is below the visual cell layer. The sections are stained with Hema- 
toxylin. • 1800. 
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