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MORA, F., R. D. MYERS AND A. M. SANGUINETTI. Self-stimulation of the MFB or VTA after microinjection of  
haloperidol into the prefrontal cortex o f  the rat. PHARMAC. BIOCHEM. BEHAV. 6(2) 239-241, 1977. - Haloperidol, a 
dopamine receptor antagonist, was microinjected in doses of 12 or 24 ug into the prefrontal cortex of the rat. lts effects on 
self-stimulation of the ventral tegmental area (VTA) or the medial forebrain bundle (MFB) were examined. It was found 
that these injections failed to attenuate self-stimulation at either structure. However, when haloperidol was injected into 
the caudate-putamen complex, a decrease in self-stimulation occurred within these structures. These results suggest that 
dopamine in the medial prefrontal cortex is not necessarily a part of the neurochemical substrate underlying 
self-stimulation of the ventral tegmental area or medial forebrain bundle. 
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A DESCENDING pathway from the prefronta l  cor tex,  with 
cell bodies of  origin in the medial  and sulcal area, has been 
proposed to be involved in self-st imulation of  the medial  
forebrain bundle (MFB) as well as o ther  areas in the 
diencephalon [14, 15, 17].  Rolls and Cooper  [16] repor ted  
that self-st imulation in the lateral hypo tha lamus  (EH) or 
pont ine  t egmen tum is disrupted after procaine anes- 
thet iza t ion of  the sulcal prefronta l  cor tex.  An a t tenuat ion  
of self-st imulation in the substantia nigra after sulcal 
prefrontal  lesions, and a similar reduc t ion  in midbrain 
tegmental  s t imulat ion after  ipsilateral MFB lesion fur ther  
implicate the involvement  of descending fibers in intra- 
cranial self-st imulation of  midbrain structures [ 2,3 ].  

Both the medial  prefrontal  as well as the sulcal cor tex  
receive dopaminergic  terminals from the A I 0  area [4, 5, 
18]. That  self-st imulation within the medial  prefrontal  
cor tex could be media ted  by dopamine  has been suggested 
[7] .  Because of  the possibili ty that dopamine  is a putat ive 
neuro t ransmi t te r  linking the ascending mesocor t ica l  dop- 
aminergic system with the frontal  descending pa thway in 
the medial  prefronta l  cor tex,  this s tudy was designed to test 
the possible par t ic ipat ion of  descending' fibers through that  
dopaminergic link. Therefore ,  we determined whether  the 
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blockade of  dopamine receptors  in the prefrontal  cor tex 
[9] would a t tenuate  self-stimulation of  the ipsilateral 
medial forebrain bundle,  at the level of  the lateral hypo-  
thalamus, and of  the ipsilateral ventral  tegmental  area 
(VTA) where cell bodies of the mesocort ical  pa thway are 
located.  

METHOD 

Six male Sprague-Dawley rats weighing 2 5 0 - 3 5 0  g were 
anesthetized with 35 mg/kg sodium pentobarbi ta l  given 
intraperi toneal ly.  Using procedures  described previously 
[11] ,  a single 22 ga stainless steel guide tube for micro- 
inject ions was implanted within the medial  prefrontal  
cortex (AP 10.4; Lat 0.8; Hor 3.0). During the same 
surgery, a bipolar e lectrode (Plastic Products)  was po- 
sitioned ei ther  in the ipsilateral MFB (AP 5.0; Lat 2.0; Hor 
8.2) or VTA (AP 3.0, Lat 2.0; Hor 8.5). Using the 
apparatus and lever-pressing procedures  described elsewhere 
[13] ,  the animals were trained to self-stimulate for 30 min 
every day. Once the animals learned to respond reliably, a 
response-current  intensi ty curve was then plot ted  so that a 
current  intensity just  above threshold could be used for 
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FIG. 1A (TOP) haloperidol (24 #g) injected into the medial prefrontal cortex at AP 10.4 (left inset) 
during self-stimulation of the medial forebrain bundle at AP 5.0 (right inset). Ordinate represents the 
rate of self-stimulation. B (BOTTOM) Injection of haloperidol in the same dose into the 
prefrontal-neostriatum at AP 9.6 (left inset) during self-stimulation of the ventral tegmental area (right 

inset). 

subsequent  pharmacological  tests. Thereaf ter ,  each rat was 
allowed to self-st imulate for 1 hour  every day. 

Before each exper imen t ,  an inner 28 ga injector  cannula 
was lowered into the guide cannula,  and the animal was 
allowed to self-st imulate.  The injector  cannula was con- 
nected by way of  po lye thy lene  tubing (PE 20) to a 
microl i ter  syringe m o u n t e d  on an infusion p u m p  [111. 
After  the self-st imulat ion behavior  had stabilized for 10 
min,  a 1.0 ul volume of  12 24 #g of  haloper idol ,  dissolved 
in 0.01 M tartaric acid, was injected over an interval of  
3 0 - 6 0  sec into the medial  pref ronta l  cor tex  of  the rat. The 
lever-pressing rate was recorded for the next  60 min. Doses 

of ha loper idol  were selected on the basis of their k n o w n  
efficacy when  adminis tered in the brain substance [ 12 J. 

Each exper imen t  was repeated as follows. The animals 
were allowed to self-st imulate for 10 min. At the end of  
this per iod,  each rat was d i sconnec ted  f rom the s t imulator  
and removed f rom its test chamber .  A micro in jec t ion  under  
similar condi t ions  as before,  was delivered to the medial 
pref ronta l  cor tex and 30 min later the animals were 
re turned to the respective test chamber  for an addit ional  10 
rain during which self-st imulat ion was recorded.  

At the end of  the exper iments ,  each rat was given an over- 
dose of  sodium pen tobarb i t a l  and the thoracic  aorta  was 
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perfused  re t rograde  wi th  0.9% saline fo l lowed by a so lu t ion  
of 10% Forma l in .  The  e lec t rode  p l a c e m e n t s  and micro-  
in jec t ion  sites were d e t e r m i n e d  fo l lowing s t andard  his- 
tological  p rocedure s  [ 19 ]. 

RESULTS AND DISCUSSION 

The  in jec t ions  of ha lope r ido l  in doses of e i the r  12 or  24 
ug did no t  a t t e n u a t e  se l f - s t imula t ion  of the  MFB or V T A  in 
any of  the  an imals  wi th  the  cannu la  t ips rest ing wi th in  the  
media l  p r e f ron t a l  cor tex .  Figure 1A shows the  resul ts  of a 
r epresen ta t ive  an imal  in which  the s t imula t ing  e lec t rodes  
were local ized in the  MFB. A m i c r o i n j ec t i on  of  the  h igher  
dose of  24 ug of  ha loper ido l  in to  the  media l  p r e f ron t a l  
cor tex  ( Inse t  left)  did no t  apprec iab ly  a l ter  the  rate of  
se l f - s t imula t ion  as the cu r r en t  was del ivered to a site ( Inse t  
r ight)  wi th in  the  MFB. 

In two animals ,  the  his to logical  analysis  revealed tha t  
deeper  mic ro in j ec t i ons  of ha lope r ido l  dispersed b e y o n d  the  
cor t ical  l imit  and reached  the  c a u d a t e - p u t a m e n  complex .  In 
b o t h  of  these cases, se l f - s t imula t ion  behav io r  e i the r  el ici ted 
wi th in  the  media l  fo rebra in  bund le  or ven t ra l  t egmen ta l  
area was marked ly  a t t e n u a t e d .  Figure 1B i l lust ra tes  a 
represen ta t ive  e x p e r i m e n t  in which  the  an tagon is t i c  ac t ion  
on one of  the  rats  exe r t ed  by  ha lope r ido l  is clearly evident .  

In spite of the  fact  t ha t  an te rog rade  degene ra t i on  of  the 
f ibers f rom se l f - s t imula t ion  sites in the  media l  p re f ron ta l  
cor tex  e x t e n d s  in to  the  MFB [ 16] ,  the  p resen t  e x p e r i m e n t s  
reveal t ha t  the b lockade  of  d o p a m i n e  recep tors  in the 

medial  p r e f ron t a l  cor tex  fails to  d i s rupt  se l f - s t imula t ion  
behavior .  This  resul t  s t rongly  suggests, the re fore ,  tha t  
dopaminerg ic  synapses  in the  media l  p r e f r o n t a l  cor tex  may  
no t  be an essential  par t  of  the  n e u r o c h e m i c a l  subs t ra te  
unde r ly ing  the  se l f - s t imula t ion  of  the  MFB or VTA.  This  
suggest ion is cons i s t en t  wi th  the  f inding tha t  self- 
s t imu la t i on  of  the  VTA does no t  p roduce  an e n h a n c e d  
release of d o p a m i n e  in the media l  p r e f ron t a l  cor tex  [ 1 3 ] .  

The  sulcal p r e f ron t a l  cor tex ,  on the o the r  hand ,  seems to 
have descending  c o n n e c t i o n s  wi th  o t h e r  reward sites. T h a t  
is, it has  been  repor ted  tha t  e i the r  localized anes the t i za t i on  
or lesions p roduce  an a t t e n u a t i o n  of se l f - s t imula t ion  wi th in  
the MFB, pon t i ne  t e g m e n t u m  or subs t an t i a  nigra [2, 3, 
16].  There fo re ,  it would  be of in teres t  to d e t e r m i n e  
w h e t h e r  d o p a m i n e  is a crucial  link wi th  the  descending  
f ron ta l  p a t h w a y  in this  sulcal po r t i on  of the p re f ron t a l  
cortex.  In the rhesus m o n k e y ,  a m ic ro in j ec t i on  of  spiro- 
per idol  at  se l f -s t imula t ion  sites wi th in  the  o r b i t o f r o n t a l  
cor tex ,  an area which  may  co r re spond  ana tomica l ly  to the  
sulcal p r e f ron t a l  cor tex  in the rat  [ 6 ] ,  a t t e n u a t e s  self- 
s t imu la t ion  of the lateral h y p o t h a l a m u s  [81.  These  results  
f rom the m o n k e y  thus  would suggest such a l ink in the  rat. 

The fact  tha t  ha loper ido l  in jec ted  in to  the  n e o s t r i a t u m ,  
a s t ruc tu re  impl ica ted  in m o t o r  behavior ,  a t t e n u a t e s  self- 
s t imula t ion  of  the MFB or VTA,  con f i rms  previous  repor t s  
ind ica t ing  tha t  the ef fec t  p roduced  by the  an tagon is t  may  
be due to an i m p a i r m e n t  in m o t o r  p e r f o r m a n c e  ra the r  than  
to any specific ef fec t  on  the reward mechan i sm [ 1 , 1 0 ] .  
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