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SANGHVI, I., G. SINGER, E. FRIEDMAN AND S. GERSHON. Anorexigentc effects old-amphetamine and l-dopa in the 
rat. PHARMAC. BIOCHEM. BEHAV. 3(1) 81 -86 ,  1975. The effect of amphetamine and 1-dopa was compared in 22-hr 
food- and water-deprived rats. Amphetamine produced marked anorexia, and 1-dopa significantly reduced food 
intake at 200 mg/kg. Following pretreatment with RO 4-4602, a decarboxylase inhibitor, 100 mg/kg of 1-dopa, a dose that 
did not significnatly affect eating, produced marked anorexia. The anorectic effect of both amphetamine and 1-dopa was 
antagonized by propranolol, a t3 adrenergic antagonist. Phentolamine, an a-adrenergic antagonist, potentiated the anorectic 
effect of amphetamine and 1-dopa. Hatoperidol (0.1 mg/kg), a dopamine antagonist, failed to prevent the anorexia due to 
amphetamine but accentuated that due to 1-dopa. Methysergide, a serotonin antagonist, also failed to prevent the anorexi- 
genic effect of amphetamine. Finally, the administration of l-dopa with or without peripheral decarboxylase inhibition 
resulted in more than twice the increase in hypothalamic dopamine levels without significant changes in 5-HT or 
norepinephrine levels. The data show that the anorexigenic effect of amphetamine and l-dopa are similar and indicate a 
functional role for both norepinephrine and dopamine neurons in feeding behaviour in the rat. 
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A M P H E T A M I N E  is regarded as one  of  the  m o s t  p o t e n t  
anorec t i c  agents ,  wh ich  has b e e n  classified as an indi rec t ly-  
act ing s y m p a t h o m i m e t i c  amine  and,  as such,  wou ld  be  
expec t ed  to p roduce  its ef fec t  t h r o u g h  released cate-  
cho lamines .  It  is r epor t ed  to  release n o r e p i n e p h r i n e  f rom 
cent ra l  ne rvous  sys tem n e u r o n s  [ 12] and  is also k n o w n  to  
act on  dapamine rg i c  n e u r o n s  [ 2 2 ] .  

Recen t ly ,  it has been  s h o w n  tha t  the  les ioning of  
dopamine rg i c  n e u r o n s  w i th  6 - h y d r o x y d o p a m i n e  (6 -OHDA)  
leads to the  d e v e l o p m e n t  of  aphagia  and adipsia [ 2 7 ] .  How- 
ever, aphagia  and  adipsia have also been  r epo r t ed  to occu r  
fo l lwoing  lesions of  the  m e d i a n  fo rb ra in  b u n d l e  and in 
these  an imals  feeding was res tored  t h r o u g h  in j ec t ion  of  nor-  
ep inephr ine  b u t  no t  d o p a m i n e .  Several inves t igators  have 
shown  t h a t  cen t ra l  a d m i n i s t r a t i o n  of  n o r e p i n e p h r i n e  in to  
the  h y p o t h a l a m u s  or  lateral  vent r ic les  resul ts  in increased 
food  in take  in the  rat  [3, 13, 2 5 ] ,  b u t  it has also been  
s h o w n  tha t  n o r e p i n e p h r i n e  a d m i n i s t r a t i o n  m a y  cause a 
decrease  in food  in take  [ 1 9 , 2 0 ] .  Cen t ra l  ne rvous  sys tem 
a d m i n i s t r a t i o n  of  d o p a m i n e  was s h o w n  to  lead to  a small  
and delayed increase  in food in take  and it was suggested 
t ha t  the  delay was the  resul t  of  the  conve r s ion  of  d o p a m i n e  
to  no rep ineph r ine .  However ,  i n t r a ce r eb r oven t r i cu l a r  injec- 
t ions  of  a m p h e t a m i n e  and d o p a m i n e  can p r o d u c e  anorex ia  
in the  rat  [ 1 5 ] .  A l t h o u g h  there  r ema in  the  pa radox ica l  
obse rva t ions  t h a t  these  ca t echo l amines  can lead to  e i the r  an 
increase or a decrease  in eat ing,  the  f indings  in general  
suggest t ha t  b o t h  n o r e p i n e p h r i n e  and d o p a m i n e  m a y  be 
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involved in ea t ing behavior .  This  is also suppo r t ed  by  
repor t s  t ha t  clinically one  of  the  mos t  c o m m o n  side effects  
of  1-dopa in the  t r e a t m e n t  of Pa rk inson i sm is anorex ia  
[ 2 6 , 3 0 ] .  

Since a m p h e t a m i n e  is k n o w n  to act on  b o t h  the  dopa-  
minerg ic  and noradrenerg ic  n e u r o n s  in the  cent ra l  ne rvous  
sys tem [ 2 2 ] ,  in the  present  s tudy  its effect  on the  eat ing 
behav io r  in the  rat  were compared  wi th  those  of  1-dopa. 

METHOD 

Animals 

White  Sprague-Dawley male  rats weighing 1 5 0 - 2 0 0 g  
were indiv idual ly  housed  in plast ic  cages in a c o n t i n u o u s  
br ight  e n v i r o n m e n t .  To  ob ta in  a s table  p redrug  basel ine,  the  
animals  were  depr ived  of  food  and wa te r  for  22 h r  a day.  
Dur ing a 2 h o u r  session daily,  the  animals  had free access to 
a k n o w n  q u a n t i t y  of  no rma l  rat  chow pellets  and water .  At  
the  end  of  the  2 h o u r  per iod,  the  a m o u n t  of food  
c o n s u m e d  by  each animal  was recorded .  Af t e r  a per iod  of  2 
weeks  for  a d a p t a t i o n  on  this  schedule ,  the  ef fec t  of  drugs  
on  eat ing behav io r  was tes ted.  Each  an imal  acted as its own  
cont ro l .  A per iod  of  one  week  elapsed b e t w e e n  tests.  Dur-  
ing this  t ime,  the  previous  drug effect  had comple t e ly  
d isappeared  and the  no rma l  eat ing p a t t e r n  was rees tab-  
lished. Af t e r  each test ,  the  an imals  were weighed to assess 
the  average weight  of  the  an imal  before  the  nex t  test ,  for  
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adjustment of the drug dose and to monitor  its state of 
health. 

P r o c e d u r e  

All drugs were administered intraperitoneally except 
propranolol, which was administered subcutaneously. All 
drugs were dissolved in normal saline. The following time 
schedule of drug administration was used. At time zero, 
d-amphetamine or saline was administered, and food and 
wate~r were offered 10 min after the injection. Following 
1-dopa administration, food and water were offered 30 min 
later. Haloperidol, methysergide, RO 4-4602, phento- 
lamine, propranolol, and saline were administered 15 min 
before either 1-dopa or amphetamine injection or, when 
administered on their own, they were injected at time zero. 
Each animal was injected once with each drug dose with an 
interval of at least 1 week between injection days. In a 
separate series of experiments, effects of 1-dopa on the 
amine contents of the hypothalamus before and after 
pe r iphe ra l  decarboxylase inhibition were determined. 
l-Dopa was administered peripherally in doses that pro- 
duced a significnat effect on eating. 5-Hydroxytryptamine 
(5-HT), norepinephrine, and dopamine were determined 
spectrofluorometrically following extraction in butanol 
according to the methods described elsewhere [1,9]. The 
animals were sacrificed by decapitation two hours after 
l-dopa administration. The hypothalamus was removed 
according to a technique of Miller e t  al. [21 ]. 

The  fo l lowing  drugs were used: 1-3-4-dihydroxy- 
phenylalanine (1-dopa) (Sigma Chemical Co., St. Louis, 
Mo.); d,l-seryl (2,3,4 trihydroxy-benzyl)-hydrazine hydro- 
c h l o r i d e  (RO 4 - 4 6 0 2 ) ,  a decarboxylase  inhibitor 
(Hoffmann-La Roche, Inc., Nutley, New Jersey); amphet- 
amine sulfate (Sigma Chemical Co., St. Louis, Mo.); 
haloperidol (Haldol), a dopamine antagonist (McNeil 
Laboratories,  inc., Fort Washington, Pennsylvania); 
methysergide maleate, a serotonin antagonist (Sandoz 
Pharmaceuticals, Hanover, New Jersey); phentolamine 
(Regitine), an a adrenergic antagonist (CIBA Pharma- 
ceutical Company, Summit, New Jersey); and propranolol 
hydrochloride, a ~ adrenergic antagonist (Ayerst Labora- 
tories, Montreal, Canada). All doses referred to in the text 
are expressed as salts, except l-dopa and haloperidol. Statis- 
tical analysis for degree of significance between various 
drug treatments was carried out using the Student's t test. 

R E S U L T S  

Following placebo (normal saline) injection, the normal 
food intake of rats for a 2 hour period was between 13 and 
14.5 g. Amphetamine reduced the eating in dose-effect 
relationship (Fig. 1). Thus, in a dose of 0 .25mg/kg,  
amphetamine failed to reduce the eating significantly, 
whereas 1 mg/kg produced a moderate effect (p<0.01) and, 
at 3 mg/kg, it severely reduced the eating (p<0.001). Water 
intake generally followed the food intake so that, when less 
food was eaten by the animals, less water was drunk. 

1-Dopa had a much weaker effect on eating compared to 
amphetamine. At doses of 50 and 100 mg/kg, 1-dopa failed 
to reduce eating; however, at a dose of 200 mg/kg, 1-dopa 
produced a marked reduction in eating (p<0.005) (Fig. 2) 
without any observable significant effect on other behavior 
of the animals. 

In order to understand the mechanism underlying 
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FIG. ~. Dose-response relationship of amphetamine on the food 
intake of the rats. S, saline control; A0.25 , AI.0, and A3.0, amphet- 
amine sulfate 0.25 mg/kg, 1.00 mg/kg, and 3.00 mg/kg, respectively. 
All injections were given intraperitoneally. Each bar represents mean 
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FIG. 2. Dose-response relationship of 1-dopa on the food intake of 
the rats. S, saline control; DsO , DIO0, and D200, 1-dopa 50 mg/kg, 
100 mg/kg, and 200 mg/kg, respectively. All injections were given 
intraperitoneally. Each bar represents mean and S.E. of 15 observ- 

ations. 

anorexia by amphetamine and 1-dopa, their effects were 
compared in the presence of various drugs. 

In order to establish a dose-effect relationship, various 
doses of adrenergic blocking agents were employed. 
Propranolol, a ~ adrenergic antagonist, in a dose of 5 mg/kg 
(s.c.), failed to modify the anorectic effect of amphet- 
amine; however, in doses of 10 and 20 mg/kg (s.c.), 
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T A B L E  1 

EFFECT OF d-AMPHETAMINE AND ITS INTERACTION WITH ANTAGONISTS ON FOOD 
INTAKE IN RATS 
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Food Intake (g/2 hr) 
Treatment N Mean ± S.E. p Value 

Saline 20 14.51 ± 0.75 

Amphetamine 1 20 8.94 ± 0.84 <0.01" 

Propranolol 5 + Saline 10 14.31 ± 0.65 N.S. 

Propranolol 10 + Saline 10 12.59 + 0.93 N.S. 

Propranolol 20 + Saline 10 11.27 + 0.59 <0.05* 

Phentolamine 5 + Saline 10 14.57 + 0.46 N.S. 

Phentolamine 10 + Saline 10 13.22 + 0.53 N.S. 

Phentolamine 20 + Saline 10 12.82 + 0.82 N.S. 

Haloperidol 0.1 + Saline 10 16.57 + 0.68 N.S. 

Methysergide 5 + Saline 10 15.66 ± 0.85 N.S. 

Propranolol 5 + Amphetamine 1 10 9.84 + 0.35 N.S. 

Propranolol 10 + Amphetamine 1 10 11.58 + 0.33 <0.05]- 

Propranolol 20 + Amphetamine 1 10 13.72 ± 0.42 <0.01 t 

Phentolamine 5 + Amphetamine 1 10 5.50 ± 0.78 <0.001t  

Phentolamine 10 + Amphetamine 1 10 5.10 ± 0.65 <0.001 t 

Phentolamine 20 + Amphetamine 1 10 4.80 + 0.85 <0.001]. 

Haloperidol 0.1 + Amphetamine 1 10 8.98 + 0.84 N.S. 

Methysergide 5 + Amphetamine 1 10 9.91 + 0.40 N.S. 

Number following each drug refers to mg/kg. 
N.S.: Not significantly different from saline or amphetamine. 
*Compared with saline control. 
]-Compared with amphetamine. 

p r o p r a n o l o l  a lmos t  comple t e ly  p r even t ed  the  e f fec t  of  
a m p h e t a m i n e  ( p < 0 . 0 1 ) .  This  ef fec t  of  p r o p r a n o l o l  and 
o the r  drugs  on  a m p h e t a m i n e - i n d u c e d  anorex ia  is s h o w n  in 
Table  1. P h e n t o l a m i n e ,  an  a adrenergic  b lock ing  agent ,  in 
doses of  5 to  20 mg/kg ,  f u r t h e r  a u g m e n t e d  the  anorex igen ic  
effect  of  a m p h e t a m i n e  ( p < 0 . 0 1 )  in a d o s e - d e p e n d e n t  
manne r .  The  effect  of  var ious doses of an tagon i s t s  b y  t hem-  
selves o n  eat ing was n o t  s ignif icant ,  excep t  t ha t  p r o p r a n o l o l  
at t he  highest  dose used in this  s tudy  (20 m g / k g ) d i d  
p roduce  mild anorex ia  (Tab le  1). Haloper idol ,  a d o p a m i n e  
an tagon i s t  (0.1 mg/kg) ,  and m e t hys e r g i de  (5 mg/kg) ,  a 
s e ro ton in  an tagon is t ,  failed to  an tagon ize  the  ef fec t  of  
a m p h e t a m i n e  on  eating.  Higher  doses  of  ha lope r ido l  were 
no t  employed ,  as t hey  p roduced  sedat ion .  Doses of  1-dopa 
of  up  to 100 mg/kg  had  no  anorex igen ic  effect ,  h e n c e  its 
effects  on  eat ing were e x a m i n e d  fo l lowing p r e t r e a t m e n t  w i th  
RO 4-4602 (50  mg/kg) ,  a deca rboxy la se  inh ib i to r .  This  
dose of  RO 4-4602  is r epo r t ed  to inh ib i t  ma in ly  the  
per iphera l  deca rboxy lase  act iv i ty  [ 2 ] .  1-Dopa in a dose of  
100 mg/kg ,  wh ich  had had no  anorec t i c  e f fec t  be fore ,  now 
produced  a very  m a r k e d  anorex ia  (p<  0 .001) .  This  e f fec t  of  
RO 4-4602  and o the r  drugs  on  the  1-dopa ef fec t  on  eat ing is 
shown  in Table  2. P roprano lo l ,  a ~ adrenergic  an tagon is t ,  in 
a dose of  5 - 1 0  mg/kg ,  failed to  p r oduce  any  ef fec t  on  
eating af ter  l -dopa admin i s t r a t i on .  However ,  w h e n  given in 
a large dose (20  mg/kg) ,  p r o p r a n o l o l  caused a m a r k e d  
increase in eat ing af te r  1-dopa (p< 0.01) .  On  the  o the r  hand ,  

w h e n  the  animals  were p re t r ea ted  wi th  p h e n t o l a m i n e ,  an a 
adrenergic  an tagonis t ,  1-dopa a d m i n i s t r a t i o n  resul ted in 
marked  anorex ia  (p<  0.01).  This  effect  of  p h e n t o l a m i n e  was 
d o s e - d e p e n d e n t  ( T a b l e 2 ) .  Haloper idol ,  a d o p a m i n e  
recep to r  b locker ,  in a dose of  0.1 mg/kg,  appeared  to 
p r o m o t e  the  anorec t i c  ef fec t  of  1-dopa. 

B iochemica l  da ta  p resen ted  in Table  3 showed  a signifi- 
cant  increase ( p < 0 . 0 0 1  ) in the  h y p o t h a l a m i c  d o p a m i n e  level 
w h e n  1-dopa was admin i s t e red  wi th  or  w i t h o u t  a pr ior  
deca rboxy lase  inh ib i to r .  There  was no  s ignif icant  effect  on 
5-HT or n o r e p i n e p h r i n e  levels. The  ef fec t  of  100 mg/kg  
1-dopa was s igni f icant ly  lower  c o m p a r e d  wi th  t h a t  of 
200 mg/kg  1-dopa or of  the  c o m b i n a t i o n  of  RO 4-4602  and 
1-dopa ( 100 mg/kg) .  

DISCUSSION 

The  resul ts  f rom this  s t udy  show tha t  a m p h e t a m i n e  and 
1-dopa's m e c h a n i s m  of  ac t ion  on  feeding behav io r  m a y  be 
similar. Some  of  our  da ta  suppo r t  exp l ana t i ons  which  
suggest the  i nvo lvemen t  of  no rad rene rg ic  n e u r o n s  or  
recep tors  [5, 17, 19, 20]  in a m p h e t a m i n e  anorex ia ,  while  
o the r  resul ts  p resen ted  in this  s tudy  suggest t ha t  the  
anorex igen ic  ef fec ts  of  a m p h e t a m i n e  may  also be  re la ted to  
its e f fec t  on  dopamine rg i c  neurons .  These  conc lus ions  are 
based on  the  fo l lowing observa t ions :  A m p h e t a m i n e  shows 
b o t h  fac i l i t a to ry  and i n h i b i t o r y  effects  on  eat ing behav io r  
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T A B L E  2 

EFFECT OF I-DOPA AND ITS INTERACTION WITH A N T A G O N I S T S  ON FOOD INTAKE IN 
RATS 

Trea tment  N 
Food Intake (g/2 hr) 

Mean + S.E. p Value 

Saline 20 14.51 + 0.75 -- 

1-Dopa 100 20 15.63 + 0.78 N.S. 

RO 4 4 6 0 2  50 + Saline 10 14.44 + 0.72 N.S. 

R O 4 4 6 0 2  50 + l - D o p a l 0 0  10 3 . 4 0 ± 0 . 7 4  <0 .001"  

Propranolol 5 + 1-Dopa 100 10 15.50 ± 0.65 N.S. 

Propranolol 10 + l-Dopa 100 10 15.28 + 0.60 N.S. 

Propranolol 20 + l - D o p a l 0 0  10 20 .91±  1.29 <0 .01"  

Phentolamine 5 + 1-Dopa 1(10 10 10.63 ± 0.82 <0 .01"  

Pbentolamine 10 + l-Dopa 100 10 5.64 + 0.61 <0 .01"  

Phentolamine 20 +l -Dopa  100 10 5.30 ± 0.71 <0 .01"  

Haloperidol 0.1 + l-Dopa 100 10 8.39 ± 0.65 <0 .01"  

Number  following each drug refers to mg/kg. 
N.S.: Not significantly different from saline or l-dopa. 
*Compared with l-dopa. 

T A B L E  3 

EFFECT OF 1-DOPA ON BIOGENIC AMINES IN THE HYPOTHALAMUS OF THE RAT* 

% of  Control 

Trea tment  Dose ~mg/kg) 5HT NE DA p value 

Saline ~5) 100 + 10 100 + 14 100 ± 12 

l-Dopa 100 (5) 92 .47±  5.50 97 .89±  8.90 145.75 ± 12.50~ <0.01 

1-Dopa 200 t5) 87 .43+ 2.10 114.20+ 15.72 280 .69± 25.86~" <0.001 

RO 4 4 6 0 2  50 
+ (5) 87.73 -~ 3.88 103.44+ 15.29 223.66-+ 32.68+ <0.001 

l-Dopa 100 

RO 4 4 6 0 2  50 
+ (5) 83 .35+ 5.92 99 .82+  5.25 125 + 11.23+ <0.05 

Saline 

*Animals were sacrificed 2 hr after last injection. RO 4 4 6 0 2  was administered 30 rain before l-dopa. All drugs were administered 
inlraperitoneally. Saline was injected in equivalent volume. 

+Compared to dopamine levels in control.  No significant effect on 5 HT and NE levels between various treatments.  Control levels of  
amines were (~g/g): 5 HT: 1.86 + 0.32, NE: 1.42 + 0.36 and DA: 1.53 + 0.65. Number  in parenthesis  indicates number  of  animals. 

o f  t h e  ra t ,  [ 3 , 1 6 ] .  1-Dopa,  w h i c h  p r e s u m a b l y  is a c t i n g  
f o l l o w i n g  c o n v e r s i o n  t o  d a p a m i n e  and  n o r e p i n e p h r i n e  
[ 4 , 7 ] ,  a l so  a p p e a r s  to  fac i l i t a t e  or  i n h i b i t  t h e  ea t ing ,  as 
s h o w n  here .  A n  a n o r e x i g e n i c  e f f e c t  o f  1-dopa is e v i d e n t  at  
h i g h e r  d o s e s  ( 2 0 0  m g / k g )  and  at  l o w e r  d o s e s  f o l l o w i n g  a 
p e r i p h e r a l  d e c a r b o x y l a s e  i n h i b i t o r .  In  t h e  a b s e n c e  o f  
i n h i b i t i o n  o f  p e r i p h e r a l  d e c a r b o x y l a s e ,  m o s t  1-dopa is 

m e t a b o l i z e d  e x t r a c e r e b a l l y  and  o n l y  a b o u t  0 .1% o f  i n j e c t e d  
a m i n o  acid is f o u n d  in t h e  b r a i n  [ 2 9 ] .  R O  4 - 4 6 0 2  p e r m i t s  
h i g h e r  c o n c e n t r a t i o n s  o f  d o p a ,  a n d  h e n c e  o f  d o p a m i n e ,  to  
be  a t t a i n e d  in t h e  b r a i n  [ 2 , 6 ] .  In  t h e  p r e s e n t  s t u d y ,  it h a s  
b e e n  s h o w n  t h a t  a m p h e t m a i n e  i n c r e a s e s  e a t i n g  f o l l o w i n g  
p r o p r a n o l o l ,  a ~ a d r e n e r g i c  a n t a g o n i s t .  T h i s  is c o n s i s t e n t  
w i t h  t h e  f i n d i n g  t h a t  c e n t r a l l y - i n d u c e d  a m p h e t a m i n e  
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anorexia is blocked by propranolol [ 17]. 1-Dopa, which in 
small to medium doses does not affect the overall food 
intake, also produced marked increases in food intake in 
rats pretreated with propranolol. This increase in food 
intake, is presumably the result of inhibitory effects of 
propranolol on a ~ adrenergic satiety center [ 17]. Adminis- 
tration of phentolamine, an a adrenergic antagonist, 
resulted in anorexia when combined with either 1-dopa or 
amphetamine. These effects of a and ~ blockers are in 
accordance with data reported elsewhere [ 16] and with the 
theory of an a adrenergic feeding system in the lateral 
hypothalamus and a ~ adrenergic satiety system in the 
ventromedial hypothalamus. However, our biochemical 
results indicate a possible functional role for dopamine in 
the regulation of feeding. 1-Dopa administration caused a 
very marked increase in hypothalamic dopamine levels 
without significant changes in norepinephrine or 5-HT 
levels. A raised dopamine level would result in increased 
spilling over onto the receptors causing anorexia. Recent 
data [14] show the effect of 1-dopa on hypothalamic 
monoamines and 5-HT levels, which is in agreement with 
present results, except that we did not find significnat 
changes in the 5-HT level. It has also been reported that the 
anorexigenic dose of d-amphetamine had no effect on the 
steadystate concentration of tel-diencephalic norepineph- 
rine [8]. Direct comparison of the effects of 1-dopa and 
amphetmaine on brain catecholamine levels is necessary to 
explore further the similarity in the effects of 1-dopa and 
amphetamine suggested by our data and to determine 
whether there is a common dopamine involvement. 

There are some findings in our experiments that cannot 
be explained readily. These are: (1). The potentiation of 
the anorectic effect of dopa by haloperidol and its lack of 
effect on amphetamine anorexia in the striatum [18]. A 
similar effect of haloperidol on dopaminergic neurons in 
the hypothalamus may explain potentiation of the 1-dopa 
on e a t i n g .  H o w e v e r ,  another dopamine antagonist, 
pimozide, is reported to antagonize the anorectic effect of 
dopamine [15]. (2) The relatively small effect (35-40% 
suppression of eating) of 200 mg/kg of 1-dopa compared 
with the profound effect of amphetamine (95% suppression 
of eating, at 3 mg/kg) may be explained by the differential 
rates of penetration in the neruonal tissue and metabolism 

of these two substances (3). The correlation between 
anorexia and the increased level of dopamine is not perfect; 
200 mg/kg, which shows the highest increase in hypo- 
thalamic dopamine levels, is less effective in blocking food 
intake than 100 mg/kg plus RO 44602 ,  which shows a 
similar dopamine level increase. One possible explanation 
for this discrepancy is suggested by the observations that 
1-dopa, in the absence of a peripheral decarboxylase 
inhibitor, poorly penetrates the blood-brain barrier and that 
m o s t  of it is decarboxylated in cerebral capillaries. 
Peripheral decarboxylase inhibition would facilitate the 
penetration of  1-dopa into the neuronal tissue to be 
converted to dopamine [10,11]. The concentration of 
dopamine measured in the absence of decarboxylase 
inhibition would more probably reflect extraneuronal 
levels, while the amine concentration measured in the 
presence of peripheral decarboxylase inhibition would be 
more indicative of neuronal levles. Such a contention could 
explain the smaller anorexigenic effect of 200 mg/kg 1-dopa 
as compared with that of RO 44602  (50 mg/kg) and 1-dopa 
( 100 mg/kg). 

The failure of methysergide to prevent anorexia due to 
amphetamine may be due to an inadequate dose of the 
serotonin antagonist. However, it is reported that another 
serotonin antagonist, cyproheptadine, also failed to prevent 
anorexia due to centrally administered dopamine in the rat 
[15]. 

The data from the present study indicate a strong 
similarity between 1-dopa and amphetamine on eating 
behavior. The increase in hypothalamic dopamine levels and 
no change in norepinephrine levles which accompanied the 
1-dopa anorexia, and the fact that amphetamine can act on 
dopaminergic neurons in the striatum [23, 24, 28] would 
suggest a possible functional role of dopamine in feeding 
behavior. The direction of this effect is in contradiction to 
Ungerstedt's [27] hypothesis which suggests a facilitatory 
role for dopamine in the regulation of feeding. 

However, the effects of a and ~ blockers on both 
amphetamine and 1-dopa anorexia and the data on halop- 
eridol support the now well established role of norepineph- 
rine in eating behavior and further experiments are needed 
to clarify this problem. 
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