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Effect of D - A m p h e t a m i n e  on the Activity of Single  

The  neu rons  of t he  ca t ' s  r e c t u m  o p t i c u m  r e spond  opt i -  
ma l ly  to  m o v i n g  v isua l  s t imul i~,L Most  of t h e m  are direc- 
t i ona l l y  selective,  i.e. s t r e n g t h  of response  depends  on  the  
d i r ec t ion  of m o v e m e n t  ~, L W i t h  r epe t i t i ve  s t i m u l a t i o n  t h e  
response  usua l ly  decreases  ( adap ta t i on ,  h a b i t u a t i o n ;  ~). 
Th i s  a t t e n u a t i o n  of response  is especial ly  m a r k e d  in t h e  
so-called n o v e l t y - d e t e c t i n g  f ieurons of t he  deeper  layers  ~ 
of t he  t e c t u m  o p t i c u m  (str. in te rmedia l ,  str.  prof.).  T h e  
resul ts  of de s t ruc t i ons  of t he  r e c t u m  o p t i c u m  sugges t  the  
ex is tence  of t e c t a l  neura l  m e c h a n i s m s  wh ich  under l ie  
some m o t o r  corre la tes  of v i sua l  a t t e n t i o n  a n d  v i sua l ly  
el ic i ted o r i en t i ng  responses  L A d a p t a t i o n  of t ec t a l  neu rons  
to  r epea t ed  s t imu l i  m a y  t h u s  be  r e l a t ed  to  decrease  of 
v isua l  a t t e n t i o n  du r ing  r epe t i t i ve  s t i m u l a t i o n  (hab i tua -  
t ion) .  D-Amphe t amine ,  wh ich  enhances  v i sua l  a t t e n t i o n  
in c o n n e c t i o n  w i t h  a n  increase  of genera l  v igi lance,  should  
the re fo re  inf luence  the  a c t i v i t y  of some t e c t a l  neurons .  

Methods. I n  o rder  to  t e s t  t h i s  hypo thes i s ,  we recorded  
w i t h  s tee l -microe lec t rodes  f rom single t e c t a l  neu rons  
before  a n d  a f t e r  i.v. i n j ec t ion  of D - a m p h e t a m i n e  (2-4 
mg/kg) .  Ca ts  were immobi l i zed  b y  f laxedi l  a n d  g iven  
ar t i f ic ia l  r e s p i r a t i o n .  E x p i r a t o r y  CO~ and  b o d y  t empera -  
t u r e  were moni to red .  As s t imul i  se rved  m o v i n g  projec ,  
t ions  of l uminous  discs or b l ack  ta rge ts ,  wh ich  were 
m o v e d  b y  h a n d  in f ron t  of a screen. Recep t ive  fields an d  
prefe r red  d i rec t ion  of m o v e m e n t s  were d e t e r m i n e d  for 
each n e u r o n  tes ted .  Ac t iv i t y  was recorded  on  film. To ta l  
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A and B, reactions of a directionally selective neuron to vertical 
movements of a bright disc before (A) and after i.v. injection of 
3 mg/kg D-amphetamine (B). Upward (downward) directed artefact 
indicates inition of upward (downward) directed movement. C, graph- 
ical representation of neuronal responses to successive movements 
of a bright disc before (• x • ) and after 3 mg/kg D-amphetamine 
(�9169169 Abscissa first, second, third to nth successive movement. 
Ordinate: number of impulses/movement. Stimulation-rate: 0.2/sec. 
Cat; teetum opticmn; fiaxedil. 

Neurons  of the Cat's Tec tum opt icum 

n u m b e r  of d ischarges  an d  d i scha rge - ra t e  d u r i n g  t r a v e r s i o n  
of t h e  r ecep t ive  field were de t e rmined .  The  pos i t ion  of 
the  e lec t rode- t ip  was m a r k e d  b y  per fus ing  the  a n i m a l  
w i t h  a so lu t ion  c o n t a i n i n g  p o t a s s i u m  fer rocyanide .  All  
10 n eu ro n s  t e s t ed  were recorded  in layers  be low the  
str.  o p t i c u m  an d  were cha rac t e r i zed  b y  a b s e n t  or low 
s p o n t a n o u s  ac t iv i ty ,  large r ecep t ive  fields a n d  m a r k e d  
a d a p t a t i o n .  

Results. In  all n eu ro n s  t e s t ed  a m p h e t a m i n e  increased  
t h e  t o t a l  n u m b e r  of d ischarges  of t h e  f i rs t  u n a d a p t e d  
response  of a s t imula t ion-se r i e s  b y  a fac to r  r a n g i n g  f rom 
1.5-6.6 (Figure) .  T h e  increased  t o t a l  n u m b e r  of impulses  
was a consequence  of increased r a t e  a n d / o r  d u r a t i o n  of 
response-d ischarge .  R a t e  of the  f i rs t  u n a d a p t e d  response  
increased by  a f ac to r  r a n g i n g  f rom 1.2-2.3, d u r a t i o n  b y  
a fac to r  r a n g i n g  1.1-4.8. T h e  dif ference b e t w e e n  n u m b e r  
of impulses  before  a n d  a f t e r  a m p h e t a m i n e  was h igh ly  
s ign i f ican t  (t-test,  p < 0.005; s ign-test ,  p < 0.001). I n  a 
few cases r ecep t ive  f ield d i ame te r s  were d e t e r m i n e d  be-  
fore an d  a f te r  a m p h e t a m i n e  an d  were found  increased  in 
the  l a t t e r  case. I n  al l  n eu ro n s  tes ted ,  a m p h e t a m i n e  pre-  
v e n t e d  or  d i m i n i s h e d  n e u r o n a l  a d a p t a t i o n  to  r e p e a t e d  
s t i m u l a t i o n  (Figure c). 

D i rec t iona l  se lec t iv i ty  an d  o r i e n t a t i o n  of p re fe r red  
d i rec t ions  were n o t  in f luenced  b y  a m p h e t a m i n e .  Sp on t a -  
noeus ly  inac t ive  n eu ro n s  r ema ined  so a f t e r  a m p h e t a m i n e ,  
a l t h o u g h  s p o n t a n e o u s  ac t iv i ty ,  if p resen t ,  used to  increase  
a f te r  in ject ion.  T h e  effects of D - a m p h e t a m i n e  could be  
reversed  b y  i.v. i n j ec t ion  of p e n t o b a r b i t a l  (2-5 mg/kg) .  

Our  resu l t s  i nd i ca t e  t h a t  D - a m p h e t a m i n e  increases  t h e  
exc i t ab i l i t y  of t ec t a l  neu rons  b u t  t h e y  do n o t  revea l  t h e  
p r i m a r y  s i te  or t h e  m e c h a n i s m  of d rug  act ion.  Resu l t s  
of o the r  e x p e r i m e n t s  s,6 sugges t  t h a t  t h e  effects  of D- 
a m p h e t a m i n e  on E E G  an d  b e h a v i o u r  a re  p r i m a r i l y  
m e d i a t e d  b y  ros t ra l  mesencepha l i c  s t ruc tu re s  re la ted  to  
or  poss ib ly  iden t ica l  w i th  the  mesencepha l ic  r e t i cu la r  
fo rmat ion .  The  t ec t a l  effects ot a m p h e t a m i n e  m a y  be  
exp la ined  as m e d i a t e d  b y  a re t i cu lo- tec ta l  inpu t ,  b u t  a 
d i rec t  d rug  ac t ion  on  t ec t a l  neu rons  c a n n o t  be  excluded.  
F u r t h e r m o r e ,  the  poss ib i l i ty  of changes  in the  cor t ico-  
t ec t a l  af ference m u s t  be cons idered  in v iew of t h e  well- 
k n o w n  effects of D - a m p h e t a m i n e  on  n eu ro n s  of t h e  v i sua l  
cor tex  7. As to t h e  m e c h a n i s m  of act ion,  e x c i t a t i o n  or 
release f rom i n h i b i t i o n  (d is inhib i t ion)  are equa l ly  pos-  
sible a l t e rna t ives .  

Zusammen/assm~g. D - A m p h e t a m i n  (2-4 m g  i.v.) ver-  
s t~ rk t  bei  N e u r o n e n  des T e c t u m  o p t i c u m  der  K a t z e  die 
R e i z a n t w o r t  au f  op t i sche  Bewegungsre ize  u n d  v e r m i n -  
de r t  oder  bese i t ig t  die wXhrend e iner  Reizfolge auf t re -  
t ende  neu rona l e  A d a p t a t i o n .  
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