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The Relation between Electrical Self-Stimulation Sites and Catecholamine-Containing Neurones 
in the Rat Mesencephalon 

The precise neural  p a t h w a y s  t h a t  m u s t  be s t imu la t ed  
to  o b t a i n  t he  se l f - s t imula t ion  p h e n o m e n o n  have  no t  been  
def ined.  High  ra tes  of r e spond ing  are seen w i t h  e lec t rodes  
i m p l a n t e d  in t he  la tera l  h y p o t h a l a m u s  z, s. On the  basis  
of pharmacolog ica l  e x p e r i m e n t s  b o t h  STEIN 3 and  PO- 
SCHEL and  ~TINTEMAN 4,5 have  p roposed  t h a t  t he  cen t ra l  
sys t ems  involved release noradrena l ine  as a neuro t rans -  
mi t t e r .  The  p re sen t  e x p e r i m e n t s  inves t iga ted  t h e  re la t ion  
of t he  se l f - s t imula t ion  p h e n o m e n o n  to  s t ruc tu re s  in t h e  
mesencephalon ,  where  large groups  of ca techo lamine-  
con ta in ing  cel l -bodies  s i t ua t ed  in t h e  ven t r a l  t e g m e n -  
turn*, ~ give rise to  ascend ing  axons  which  pass  t h r o u g h  
the  la tera l  h y p o t h a l a m u s  to  be d i s t r i b u t e d  to  t e rmina l s  
in t he  p rosencepha lon .  

Methods. Bipolar  e lec t rodes  of t u n g s t e n  wire (100 btm 
diameter )  coa ted  w i t h  Vol ta lac  ename l  were  i m p l a n t e d  
in 72 male  hooded  Lis te r  rats .  64 e lec t rodes  were  im-  
p l a n t e d  on a grid of s i tes  0.5 m m  a p a r t  in t he  p lane  
A P  4.5 of the  FIFKOVA and  MARSALA s atlas.  A fu r the r  
8 i m p l a n t a t i o n s  were  m a d e  in t h e  region of t he  s u b s t a n t i a  
nigra.  A t  least  a week a f t e r  i m p l a n t a t i o n  each  r a t  was 
sub jec ted  to  3 sepa ra te  t e s t  sessions las t ing  30 min  or 
more  in a s t a n d a r d  o p e r a n t  cond i t ion ing  appara tus .  
A t t e m p t s  were m a d e  to  shape  the  an ima l ' s  behav iou r  
t owards  lever  press ing  using monophas i c  0.5 msec 100 Hz  
pulses in 200 msec  t r a in s  w i t h  g radua l ly  increas ing  cur- 
r e n t  intensi t ies .  The  ob jec t  of th i s  p rocedure  was  to  
es tab l i sh  which  e lec t rode  s i tes  were  able  to  s u p p o r t  self- 
s t imu la t ion  behav iou r  a t  any  of t h e  cu r r en t  in tens i t i es  
t e s t e d  (up to  250 btamp). The  s i tes  of t he  e lec t rode  t ips  
were  d e t e r m i n e d  in all an imal s  a f t e r  kil l ing unde r  pen t o -  
ba rb i t a l  anaes thes ia ,  f ixa t ion  of t h e  bra ins  in 10% formol  
sal ine and  s ta in ing  by  the  KLt3VER-BARRERA techn ique  ~. 

Results. Regula r  lever  press ing behav iour  (at ra tes  over  
500 responses /h)  was  es tab l i shed  in 21 animals .  18 of 
t he  pos i t ive  e lec t rode  si tes  are col lected toge the r  in t he  
ven t r a l  mesencepha lon  (Figure) and  3 fu r the r  pos i t ive  
si tes  are s i t u a t e d  in t he  dorsal  t e g m e n t u m  in the  region 
jus t  la tera l  to  t he  cen t ra l  grey ma t t e r .  

Discussion. The s i tes  f rom which  electr ical  se l f -s t imula-  
t ion  could be o b t a i n e d  appea r  to  c lus ter  in to  2 groups  - 
a dorsal  g roup  ju s t  l a te ra l  to  t he  cen t ra l  grey ma t t e r ,  
and  a v e n t r a l  g roup  s i t ua t ed  a round  the  in t e rpeduncu la r  
nucleus.  The  l a t t e r  s i tes  co r re spond  fair ly  closely to  t he  
areas  A9 and  A10 of DAHLSTR6M and  FUXE ~, wh ich  
consis t  of dense  groups  of d o p a m i n e - c o n t a i n i n g  cell 
bodies  ?, zo 
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The distribution of the electrode tips plotted on the coronal planes 
AP 4.0 and 4.5 of the FIFKOVA and MARSALA atlas s. Open circles 
indicate sites positive and filled circles sites negative for electrical 
self-stimulation. On the right hand side of each diagram is drawn 
t h e  approximate extent of the areas A9 and A10 of DAHLSTRt'JM 
and FoxEs. 

Se l f -s t imula t ion  behav iour  is e f fec t ive ly  inh ib i t ed  by  
drugs  of t h e  p h e n o t h i a z i n e  and  b u t y r o p h e n o n e  groups  n ,  zs 
which  b lock d o p a m i n e  recep tors  is, and  also by  the  ty ro -  
s ine hyd roxy la se  inh ib i to r  ~-methyl -p- tyros ineS,  x4 al- 
t h o u g h  n o t  cons i s t en t ly  b y  a d m i n i s t r a t i o n  of a dopamine -  
fl-oxidase inh ib i to r  15. These  f ind ings  are  there fore  in 
a g r e e m e n t  w i t h  t he  poss ib i l i ty  sugges ted  by  t h e  above  
resul ts  t h a t  t h e  cen t ra l  d o p a m i n e  neurones  or ig ina t ing  
f rom the  v e n t r a l  mesencepha t ic  t e g m e n t u m  are involved  
in t he  se l f - s t imula t ion  p h e n o m e n o n .  

The  dorsal  g roup  of 3 pos i t ive  s i tes  is n o t  assoc ia ted  
w i t h  ca t echo lamine -con ta iu ing  ceil b o d y  groups.  S tudies  
w i t h  t h e  Fa lck -Hi l l a rp  te~ hn ique  h a v e  shown  t h a t  some 
f ibres  or ig ina t ing  f rom nor~drena l ine -con ta in ing  ce l l -body 
groups  in t h e  lower  b r a i n s t e m  (par t icular ly  f rom the  
locus coeruleus) m a y  ascend in th is  region ~, z~. I t  the re -  
fore seems poss ib le  t h a t  t he  associa t ion b e t w e e n  self- 
s t imu la t ion  and  ca t echo lamine -con ta in ing  neurones  is a 
complex  one - pe rhaps  electr ical  se l f - s t imula t ion  can 
resu l t  f rom ac t iva t ion  of e i ther  of 2 ca t echo lamine  
s y s t e ms  - a ven t r a l  s y s t e m  of d o p a m i n e  neurones  and  
a dorsal  s y s t e m  of no rad rena l ine -con ta in ing  neurones  z?. 

Rdsumd. 72 61ectrodes implant~es  dans  les m6senc6- 
pha les  des  ra t s  o n t  6t6 examin6es  pour  le c o m p o r t e m e n t  
d ' a u t o s t i m u l a t i o n .  La  major i t6  des s i tes  posi t i fs  en tou ra i t  
le noyau  in te rp6doncula i re  oh se s i t u e n t  des neurones  
dopamin iques .  
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