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ANDERSON-BAKER, W. C., C. L. McLAUGHLIN AND C. A. BAILE. Oral attd hypothalamic injections of barbit- 
urates, benzodiazepines and cannabinoids and fi~od intake in rats. PHARMAC. BIOCHEM. BEHAV. 11(5) 487--491, 
1979.--To evaluate and compare CNS sites of action of chemicals which stimulate feeding, intakes were measured after 
ventromedial hypothalamic (VMH) and lateral hypothalamic (LH) administration of pentobarbital sodium (PBSL diazepam 
(D) and the d- and I-isomers of A~*-tetrahydrocannabinol (THC); and intragastric administration of D and d- and I-THC. In 
rats fed ad lib PBS (8 and 16/zg) increased intake tenfold (p<0.05) 0.5 hr 'after injection in the VMH, but not the LH. 
Intragastric administration of 2.5 and 5 mg/kg D increased intake twofold (p<0.01) at 0.5 and 2 hr but did not affect 24 hr 
intake. VMH injections of D ( 10 and 20/~g) caused a 15-fold increase (p<0.05) at 0.5 but not 24 hr, but LH injection of D did 
not affect 0.5 or 24 hr intake. Intragastric administration of 4 mg/kg 1-THC increased (p<0.01) food intake at I and 2 hr, but 
24 hr intake was not affected; d-THC had no effect. VMH, but not LH, injection of I-THC (0.25/xg) caused a 24-hr increase 
in intake, d-THC (0.25 ~tg) caused a decrease (p<0.05) in feeding at 0.5 hr, but not 24 hr when administered in the VMH, 
and increased (p<0.05) feeding at 24 hr when injected in the LH. The VMH appears to mediate the action of both PBS and 
D. but the increased feeding caused by systemic I-THC is not duplicated by VMH administration, thereby suggesting an 
alternate site of action. 
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AMONG the pharmacological agents that can cause an in- 
crease in short-term food intake, depending on the dose and 
species, are the barbiturates, benzodiazepines and can- 
nabinoids. Barbiturates such as sodium pentobarbital (PBS) 
are used clinically for their hypnotic/sedative effect and can 
cause increased feeding in various species following oral [l I r 
and cerebroventricular administration [22, 23, 32]. The bar- 
biturates cause a reversible depression in the activity of all 
excitable tissues. The CNS is especially sensitive, and a 
hypnotic/sedative dose can have very little effect on skeletal, 
smooth, or cardiac muscle. Chemical transmission across 
neuronal junctions is highly susceptible to interference by 
barbiturates, indicating that the synapse is the site of action 
Ii5]. 

Diazepam (D), a benzodiazepine, is widely used as an 
antianxiety agent and systemic administration has increased 
feeding in many species, e.g., rats [34], cats [29], dogs [34], 
horses 19], chicks, pigs, sheep, cattle 127] and humans [15]. 
The hunger-satiety mechanism may be directly affected by 
benzodiazepines, either by suppressing the satiety center or 
stimulating the hunger mechanism [241. Benzodiazepines 
may exert their effect on the CNS through a facilitation of 
gamma-aminobutyric acid (GABA) transmission 133]. Ter- 

minal axons are depolarized by GABA, which might have 
the effect of releasing inhibition by one center on another, or 
decreasing the firing of an excitatory center. 

Cannabinoids, derivatives of Cannabis sp., are used by 
humans to achieve a euphoric state, and anecdotal reports of 
increased consumption of food following inhalation of can- 
nabis smoke are numerous. The few clinical studies con- 
ducted under laboratory conditions also indicate increased 
eating following cannabis administration [i, 2, 16, 17, 18]. 
Results of studies using animal subjects are conflicting and 
may depend on the nutritional state of the animal (i.e., fasted 
or sated), time sequence of data collection (number and size 
of meals), and motivation [2, 3, 14, 31,361. The mechanism 
of action is poorly understood but the effect of cannabinoids 
on feeding could be related to the increased rate of 
catecholamine biosynthesis in the hypothalamus [23]. In 
chickens cannabinoids increased brain sodium and potas- 
sium ions relative to calcium ions [31. Similar ionic shifts in 
other species have caused depression of  feeding (e.g., [5]), 
suggesting an explanation for the decrease in feeding follow- 
ing chronic administration of  cannabis. 

The objective of this study was to determine if three 
classes of compounds known to stimulate feeding when ad- 
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ministered peripherally, affect feeding when injected into 
either the lateral or ventromedial areas of the hypothalamus. 

METHOD 

To demonstrate the effect of peripheral administration of 
D on feeding, twenty-three male Sprague-Dawley rats, ini- 
tially weighing 360 -+ 19 g, were assigned to four groups of 
approximately equal body weight distribution. Rats were 
housed individually in wire mesh cages in a room with con- 
stant temperature 21°C and 12 hr light-dark. Purina lab chow 
pellets and water were available ad lib. Each group was ran- 
domly assigned to a treatment of 0, 1.25, 2.5 or 5.0 mg/kg 
diazepam. Treatments of D in 1.0 ml propylene glycol/kg 
body weight were administered intragastricaily with a dosing 
needle and intake of food (Purina lab chow pellets) was 
measured after 0.5, 2, and 24 hr. Treatment means were 
tested for difference using analysis of variance and Duncan's 
multiple range test [13]. 

The effects of peripheral administration of d- and I- 
-V'-THC on feeding were tested using eight Sprague-Dawley 
female rats initially weighing 251 _+ 3 g, housed as described 
above. On the first treatment day four were intragastrically 
dosed with vehicle (I.(I ml 2(~?~ ethanol/kg) and four with 4 
mg/kg I-A'~-THC. At least 48 hr later the first four were 
intragastrically dosed with 4 mg/kg d-A:'-THC and the second 
four with vehicle solution. Non-paired t-tests were used to 
compare food intakes 1.0, 2.0 and 24 hr after injection. 

For each series of hypothalamic injections a group of 
female Sprague-Dawley rats approximately 225 g was used. 
During the experimental period the rats were housed 
individually in wire mesh cages. Constant light was provided 
in the experimental room, and the temperature was main- 
tained at approximately 21°C. Purina lab chow pellets and 
water were available ad lib. 

General small animal surgical procedure as described by 
Cooley and Vanderwolf [ 10] was used to prepare the animals 
for implantation of the stainless steel guide cannulas. After 
administration of sodium pentobarbital (45.0 mg;kg IP) and 
atropine sulfate (1.0 mg/kg IP), each rat was stereotaxically 
fitted with either a LH or VMH 22 g bilateral cannula prep- 
aration. With the animal's head horizontal, the coordinates 
for bilateral VMH cannula placement corresponded to: 
anterior-posterior, 2.8 mm posterior to bregma: lateral, 0.5 
mm lateral to mid-sagittal suture: dorso-ventral, 7.4 mm 
below dura mater. The anterior-posterior and dorso-ventral 
coordinates for bilateral LH implants were the same as for 
VMH implants, but were located 1.5 mm lateral to the mid- 
line. The cannula preparation was secured to the skull by 
acrylic dental cement, and 28 g stylets were inserted to keep 
the cannula lumen open. Animals were allowed several days 
to recover normal feeding behavior and pre-operative body 
weight. 

Administration of chemicals directly into the 
hypothalamic areas was by means of a 2.2 cm length of 28 g 
stainless steel tubing soldered to a 22 g retaining collar. This 
was in turn connected to a Hamilton microliter syringe by 
means of polyethylene tubing. To minimize damage to brain 
tissue, and to limit diffusion of administered chemicals to 
adjacent brain areas [30]. a volume of 0.25 p,l,'cannula was 
administered for each treatment. Vehicles used were deter- 
mined by the solubility of the compounds used and consisted 
of 100c/~ ethyl alcohol (ETOH), dimethyl sulfoxide (DMSO) 
and 0.0001 M NaOH with 1- and d-A~-THC, D and PBS. 
respectively. 

A typical experiment consisted of intracranial injection of 
chemical or vehicle at 24 hr intervals on consecutive days 
according to a randomized design. Immediately prior to the 
injection each animal was offered fresh lab chow pellets and 
fresh water. Food consumed was measured at 0.5 and 24 hr 
intervals, and water intake was measured at 2 and 24 hr. 
Each chemical (PBS, D, and 1- and d-A~"-THC) was tested in 
both the LH and VMH. Treatment means were tested for 
significance by means of analysis of variance, Duncan's 
multiple range test [131, and paired t values. 

To confirm cannt, la placement, animals were sacrificed 
with sodium pentobarbital and perfused with 10'7/, Formalin, 
and the brains were removed. Sections 1.5 cm thick which 
included the cannula tracts were embedded in paraffin. Thin 
sections (10-15/~) were made and stained with cresyl violet. 
Data from animals with incorrect cannula placement, as de- 
termined by comparison of slides with a stereotaxic atlas [211 
were not included in the tables which follow. 

I¢I.:SU 1+ I'S 

The effects of no handling, sham injection and DMSO 
vehicle injection treatments on feeding behavior of both 
VMH and LH cannulated animals were analyzed, Table I. 
Neither sham injection nor DMSO caused a significant 
change in feeding compared to the no handling treatment. 
The other vehicles (NaOH and ETOH) were not similarly 
tested but were included as control treatments in subsequent 
experiments. 

VMH injections of PBS, 8 and 16 ~g, caused a tenfold 
increase (p <0.05, paired-t) in feeding over the 0.5 but not the 
24-hr time interval. Injection of PBS in the LH had no effect 
on food intake over either the 0.5 or 24 hr intervals (Table 2). 

Doses of 2.5 and 5 mg/kg D administered intragastrically 
increased food intake two-fold q,<0.01, Duncan's multiple 
range test) at 0.5 and 2 hr, but did not affect 24-hr intake 
(Table 3). VMH injections of I), 10 and 20 p,g. caused a 
15-fold increase (p<0.05, paired-t) in feeding over the 0.5 but 
not the 24 hr interval, although LH injection of D did not 
affect 0.5 or 24 hr intake. 

Intragastric administration of 4 mg, kg I- but not d- 
N'-THC increased q~<0.01, non-paired t) food intake after 1 
and 2 hr, but 24-hr intakes were not affected (Table 4). 
1-A~'-THC, 0.25 /xg, caused a 24-hr increase (p<O,05, 
paired-t) in feeding when administered in the VMH (Table 51. 
There was a strong trend toward increased feeding at 0.5 hr 
(p<0.06, paired-t) caused by 0.125 ~g of 1-N'-THC injected 
into the VMH. LH administrateion of I-N'-THC did not 
affect 0.5 or 24 hr intake. The d-isomer of N'-THC, 0.25 ~g. 
caused a decrease (p <0.05, paired-t) in feeding at 0.5 hr, but 
not 24 hr when administered in the VMH. The same dose 
caused increased (p<0.05, paired-t) feeding at 24 hr when 
injected in the LH. The relative effects of the microinjections 
of PBS, D, and d-and 1-_V'-THC are summarized in Table 6. 

DISCUSSION 

Although we did not administer pentobarbital orally, rats 
consuming 100 to 400 mg/kg/day barbitone in water ate more 
and gained faster than controls [ 1 I]. VMH microinjections of 
PBS caused an increase in 0.5 hr food intake at doses of 8 
and 16 ~,g. The same doses of PBS had no effect when ad- 
ministered in the LH. These restllts are consistent with prev- 
ious findings. For example, Wagner and deGroot [381 noted 
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T A B L E  1 

THE EFFECT OF INTRAHYPOTHALAMIC SHAM AND DMSO 
INJECTIONS ON FOOD INTAKE IN RATS 

Food Intake g(X _+ SEM) 

Site of Time No Sham DMSO 
Injection Peri(xt (hr) Handling Injection Vehicle 

VMH 0.5 0.9 - 0.3 1.7 - 0.6 1.0 ~- 0.4 
(n -7} 24 28.4 ,- 2.5 24.7 ± 3.3 28.1 _+ 2.1 

LH 0.5 0.9 +_ 0.2 1.0 _+ 0.5 0.7 +_ 0.3 
(n=7) 24 29.9 ,- 2.3 24.9 ± 4.6 29.1 -+ 2.1 

T A B L E  2 

THE EFFECT OF INTRAHYPOTHALAMIC INJECTIONS OF SODIUM 
PENTOBARBITAL ON FOOD INTAKE IN RATS 

Site of Time 

injection period (hr) 

Food intake g(,X _+ SEM) 
Dose (/lg/cannula) 

0 4 8 16 

~'MH 0.5 0. I 0.7 1.0" 1.4" 
{n -4) +_ 0.1 ± 0.3 _,- 0.4 _+ 0.7 

24 23.{) 18.7 24.7 22.6 
± 4.2 ± 1.8 - 4.2 -* 1.8 

I.H 0.5 0.0 0.0 0.0 0.0 
{n=5) _' 0.0 -_ 0.0 _+ 0.0 ± 0.0 

24 14.3 15.5 15.4 13.7 
+_ 2.4 + 3.0 -,- I.I ± 2.1 

*Different from 0 dose, p<0.05, paired-t test. 

increased  c o n s u m p t i o n  of  liquid food when  sated or  20-hr  
fas ted rats  were  g iven  uni la teral  mic ro in jec t ions  of  PBS in 
the  V M H .  In jec t ions  of  PBS in the LH had  no  effect  in these  
s tudies .  I n t r aven t r i cu l a r  infus ions  of  PBS (65 mg/ml at 5 
p,l.'min) caused  a pos i t ive  ea t ing r e sponse  in bo th  normal  ra ts  
and rats  r ecove red  f rom aphagia  caused  by e lec t ro ly t ic  LH 
les ions  171. 

Suppres s ion  of  V M H  inhibi t ion of  feeding (i .e. ,  sat iety)  
has been  pos tu la ted  as the  m e c h a n i s m  by which  
in t r aven t r i cu l a r  PBS works  [351. This  concep t  is re inforced  
by the p resen t  f indings  in that  the V M H  and not  LH was 
found to be the  ef fec t ive  in ject ion site. In addi t ion to verify- 
ing the resul t s  p rev ious ly  c i ted,  PBS was inc luded in the 
p resen t  s tudy to va l ida te  the  micro in jec t ion  t e chn ique  of  di- 
rect  s t imula t ion  of  the  hypo tha l amus .  

The  b e n z o d i a z e p i n e s  are k n o w n  to increase  feeding in 
ra ts  [341, h u m a n s  [151 and a var ie ty  of  o the r  an imals  16,331. 
The  feeding r e s p o n s e s  fol lowing in t ragas t r ic  admin i s t r a t ion  
are  s imilar  to those  el ici ted by in t raper i tonea l  in ject ions  of  
the same doses  of  D [25,391. An increase  in 0.5 hr  food in take  
was noted  when  D (at the  h ighes t  doses---10 and  20 
/zg/cannula  in 0.25 ~1) was  admin i s t e r ed  in the  V M H .  but not  
the LH.  One  in te rp re ta t ion  is tha t  the  b e n z o d i a z e p i n e s  may  
di rect ly  affect  the rec iproca l  hunger - sa t i e ty  m e c h a n i s m  by 
suppress ing  sa t ie ty  (VMH) ,  by modify ing  the c o n c e n t r a t i o n  
of G A B A .  G A B A  func t ions  as an inhib i tory  t r an smi t t e r  in 

T A B L E  3 

THE EFFECT OF DIAZEPAM ON FOOD INTAKE IN RATS 

Food intake g(X -- SEM) 
Method of Time Dose (mg/kg) 
administration period (hr) 0 1.25 2.50 5.00 

Stomach tube 0.5 
(n=23) 

2 

24 

VMH injection 0.5 
(n=7) 

24 

I,H injection 0.5 
(n =6) 

24 

1.2 0.7 3.1 t 4.4t 
_+ 0.6 +_ 0.1 ± 0.4 ± 0.6 

1.7 1.0 3.4* 4.7* 
+_ 1.0 _'- 0.2 _+ 0.4 +_ 0.2 

29.4 28.4 29.6 26.4 
z 2.0 -- 0.9 +_ 1.9 .~- 2.8 

Dose (txg/cannula) 
0 5 10 20 

0.1 0.4 1.5" 2.1" 
-~ 0.1 = 0.2 +_ 0.6 '- 0.8 

22.0 17.7 22.0 24.7 
+- 2.6 -: 2.4 ± 3.2 +- 2.2 

Dose (~g/cannula) 
0 5 I 0 2 o 

0.1 0.7 I.I 1.2 
+_ 0.1 ± 0.4 +_ 0.4 ~: 0.3 

30.3 24.7 30.0 27.5 
.+_ 1.9 _'- 4.1 _+ 1.6 +_ 3.6 

*Different from 0 dose, p<0.05, paired-t test. 
+Different form 0 dose, p<0.01, paired-t test. 

the v e r t e b r a t e  CNS  [8] and  is found in bo th  the LH and  
V M H  [20J. Bicucul l ine  meth iod ide  IBM),  a G A B A  an- 
tagonis t ,  and G A B A  were  micro in jec ted  (i  p.l) into 
hypo tha l amic  areas  (rat) k n o w n  to inf luence  feeding behav-  
ior [19]. Inges t ion of  swee t ened  milk was inc reased  by LH 
inject ion of  BM and dec rea sed  by LH inject ion of  G A B A  
1191. V M H  injec t ions  of  BM and G A B A  resul ted  in de-  
c reased  and inc reased  milk c o n s u m p t i o n ,  respec t ive ly  [191. 
D has  been  s h o w n  to inc rease  G A B A  levels  in the brain  (rat  
and mouse)  and  the  spinal  co rd  (cat) 1171, by inhibi t ing 
G A B A - a l p h a - k e t o g l u t a r a t e  t r a n s a m i n a s e ,  the  G A B A -  
degrad ing  e n z y m e  [371. The  p re sen t  f indings are cons i s t en t  
with this  model  for  the  V M H  area.  

Repor t s  on  the  ef fec ts  of  the  c a n n a b i n o i d s  on feeding are 
difficult to in terpre t .  Anecdo ta l  a c c o u n t s  of  increased  food 
in take  fol lowing smoking  of  c a n n a b i n o i d s  in h u m a n s  have  
been  conf i rmed  by G r e e n b e r g  et al. [ 161. Chron ic  and casual  
mar ihuana  users  s ignif icant ly increased  calor ic  in take  and  
ga ined  body  weight  dur ing  a 21-day per iod of  m a r i h u a n a  
smoking  u n d e r  r e sea rch  cond i t ions  in a hospi ta l  ward  116]. 
Al though  the major  ac t ive  c o m p o n e n t  of  m a r i h u a n a  is 
N ' - T H C  1281, these  f indings confl ict  wi th  n u m e r o u s  repor t s  
tha t  admin i s t r a t ion  of  A'~'-THC or  a homologue  (parahexyl )  
causes  dec rea se s  in bo th  food in take  and  body  weight  in ra ts  
[4,361. A n u m b e r  of  d i f ferent  possibi l i t ies  has  been  
sugges ted  to a ccoun t  for the con t r ad ic to ry  effects  of  T H C  in 
h u m a n s  and  animal  subjects .  As rev iewed  by Abel  [21 these  
include drug dosage ,  route  of  admin i s t ra t ion ,  s econda ry  ef- 
fects  of  d e c r e a s e s  in fluid c o n s u m p t i o n ,  genera l  malaise ,  and  
changes  in a l imen ta ry  t ract  act ivi ty .  Difficulties in compar -  
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F A B L E  4 

THE EFFECT OF I-A~'-TETRAHYDROCANNABINOL ON FOOD 
INTAKE IN RATS 

Food Intake g(X _+ SEM) 
Method of Time Dose Img/kg) 
administration period (hrl 0 4 

Stomach tube I 
(n--8) 

2 

24 

VMH injection 0.5 
(n =4) 

24 

LH rejection 
(n=41 

0.5 

24 

O. I 1 . 7 "  

± 0.0 ' 0.6 
O. I 2 . 4  + 

' 0 . 0  ~ 0.5 
23.8 23.6 

1 .3  ~ 0.9 

Dose (~,g/cannula) 
o O. 125 0.25 

0.6 1.4 1.2 
- 0 . 2  + 0 . 5  + 11.6 

27.3 28.2 34.5* 
+ 1.4 -': 1.9 z 1.7 

Dose (~g,cannula) 
0 0.125 0.25 

1.6 1.6 0.7 
• 0 . 8  • 0 . 8  - 0 . 1  

26.1 26.3 23.3 
= 4.7 _" 3.9 • 2.6 

*Different from 0 dose, p<0.05, paired-t test. 
+Different from 0 dose, p<0.01, paired-t test. 

ing h u m a n  and  labora tory  animal  r e sponses  to T H C  may be 
i l lustrated by the  fact tha t  smoke  inhala t ion  is the main route  
of  admin i s t ra t ion  of  T H C  in hum ans ,  while  ra ts  are typical ly  
given T H C  via in t raper i tonea l ,  s u b c u t a n e o u s ,  or  
i n t r amuscu la r  inject ions.  

T H C  has  been  s h o w n  to increase  food intake in experi-  
men t s  with l abora to ry  animals .  Drewnowsk i  and Gr inke r  
112] have  repor ted  that  seeming  incons i s tenc ies  b e t w e e n  
prev ious  repor t s  for the  feeding effect  of  T H C  may be largely 
due to d i f fe rences  in the  pos t - in jec t ion t ime per iod  for which  
intake was recorded .  By using a c o m p u t e r  to con t inuous ly  
mon i to r  eat ing,  d r ink ing  and general  act ivi ty ,  Drewnowsk i  
and  Gr inke r  1121 d e m o n s t r a t e d  that  dur ing  the  3-hr post-  
inject ion per iod T H C  failed to reduce  food in take  but shif ted 
feeding towards  more  numerous ,  smal ler  meals  and,  in fact,  
s h o w e d  a t rend  toward  increased  intake.  

Gluck and  Fer ra ro  1141 have  d e m o n s t r a t e d  increased  food 
intake with oral admin i s t r a t ion  of  A:'-THC in ra ts  on a food- 
depr iva t ion  regimen.  In addi t ion as little as 10 /zg I- 
~: ' -THC/kg admin i s t e red  in t r avenous ly  has  increased  food 
intake in sheep  [261. In our  e x p e r i m e n t s  in t ragast r ic  admini-  
s t ra t ion  of  4 mg I -N ' -THC,  but  not d-A"-THC, in sated rats  
increased  1 and  2 hr  in take,  but  did not  affect  24-hr intake.  
Microin jec t ion  of  I-A"-THC into the  V M H  caused  a non-  
s ignif icant ,  shor t - t e rm increase  (0.5 hr) in food c o n s u m p t i o n  
for the two doses  tes ted ,  and the h igher  dose  caused  a 24 hr  
increase  in food consumpt ion .  The  d - i somer  of  T H C  caused  
a dep res s ion  in feeding for  0.5 hr  w h e n  admin i s t e red  into the  
V M H ,  and an increase  in feeding for 24 hr  when  adminis-  
tered into the LH.  It is in te res t ing  that  the d- and l - i somers  

T A B L E  5 

IHE EFFECT OF d-A~-TETRAHYDROCANNABINOL ON FOOD 
INTAKE IN RATS 

Food intake g(,X .-: SEM) 
Method of Time Dose (mg/kg) 
administration period (hr) 0 4 

Stomach tube 1 
(n~81 

2 

24 

VMH injection 0.5 
(n ~4) 

24 

LH rejection 
(n ~41 

0.3 0.4 
- 0.3 _- 0.4 

0.6 0.5 
*_ 0.4 • 0.5 

23.7 25.6 
± 1.7 ,_ 0.4 

Dose (~g;cannula) 
0 0.125 0.25 

1.1 1 .5  11.4" 

- 0.3 z 0.4 _+. 0.1 
21.1 24.5 20.3 

-+ 2.1 - 0.7 z 2.7 

Dose (/,tg;cannula~ 
0 0. 125 0.25 

0.5 1.3 (I.7 1.6 
z 0.5 7- 0.3 ÷ ().7 

24 26.0 25.6 29.2* 
• 3 . 8  • 4 . 1  ' 3.3 

*Different from 0 dose• p-:0.05, paired-t test. 

T A B L E  6 

SUMMARY OF THF REI.ATIVE EFFECTS OF HYPOTHAI.AMIC 
MICROINJECTIONS OF BARBITURATES, BENZODIAZEPINES, AND 

CANNABINOIDS ON FOOD INTAKE IN RATS 

Area 
LH VMH 

0.5 hr 24 hr 0.5 hr 24 hr 
Chemical intake intake intake intake 

Pentobarbital sodium 
Diazepam 
I -N'-Fetrahydro- 

cannabinol 
d-,X~,-l'etrahydro - 

cannabinol ** t .  

*Different from control, p.: 0.05, paired-t test. 
+Different from control, p <0.06, paired-t test. 

of T H C  have  oppos i te  effects  in the V M H ,  and  d -N ' -THC 
causes  increased  intake,  but I-A:'-THC has  no effect• when  
these  c o m p o u n d s  are micro in jec ted  in the  LH.  

Based  on its ac t ion  in the  I,H and  V M H  I-A"-THC is 
p roposed  to have  an inhibi tory  effect  on V M H  sat iety 
neurons .  The  same effect  on LH feeding neu rons  would 
cause  e i the r  no effect  or  a depress ion  in intake (not  ob- 
served) .  The  d -A ' -THC appears  to have  an opposi te•  
s t imula tory  effect.  The  ac t ion occurs  o v e r  a shor t  t ime 
per iod in the V M H  (resul t ing in dec reased  feeding) and  ove r  
a longer  t ime per iod in the LH (resul t ing in increased  feed- 
ing). 
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It has been  p roposed  that  the cannabino ids  act on the LH 
and V M H  by e i ther  facilitating or inhibiting neural activity.  
The mechan i sm o f  action of  these  agents  cannot  be defined 
by the p resen t  s tudies.  This s tudy has demons t r a t ed ,  how- 
ever ,  that pharmacologica l  agents  known to influence feed- 
ing when  adminis te red  peripheral ly  have localized effects  on 
brain feeding cen te rs  that are cons i s ten t  with the widely- 

accep ted  model  o f  LH and VMH funct ion.  H o w  these cen-  
ters funct ion at a molecular  level to influence feeding re- 
mains to be de te rmined .  
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