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HUOT, S. AND M. G. PALFREYMAN. Effects of y-vinyl GABA on food intake of rats. PHARMAC. BIOCHEM. 
BEHAV. 17(l) 99-106, 1982.--y-Vinyl GABA, an inhibitor of GABA-transaminase, produced a dose-related reduction 
of food intake in rats, after both single, (125-1000 mg/kg IP or 500 mgikg PO) and repeated (250 mgikgiday IP) 
administration. No tolerance was observed to the effect of repeated injections. Catecholamine and indoleamine systems in 
the CNS do not appear to be implicated in this anorexic effect. Combination of -y-vinyl GABA with amphetamine (2.5 
mg/kg) enhanced the anorexic effects of the latter compound whilst attenuating its stimulant effects. The data suggest an 
important role for GABA in the control of food intake. 
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ALTHOUGH the importance of noradrenaline (NA), do- 
pamine (DA) and serotonin (5HT) in the central control of 
food intake has been investigated extensively in the last two 
decades [6, 11, 211, it is only recently that a role for GABA in 
this regulation has been suggested. This assumption was 
based on the studies of Kimura and Kuriyama [20] and Cat- 
tabeni et al. [2] who reported that in rats, the GABA content 
of the hypothalamus, a part of the brain known to play a 
major role in the control of food intake, varied with the nu- 
tritional state of the animal. Since then, several workers 
have investigated the effects of manipulation of the GABA 
systems on food intake in different parts of the rat hypothal- 
amus. Grandison and Guidotti [lo] reported that the 
GABA-agonist muscimol stimulated food intake when in- 
jected into the ventromedial hypothalamus (VMH), a struc- 
ture thought to function as a “satiety center” as its stimula- 
tion causes a suppression in food intake, and that this effect 
was blocked by bicuculline. Kelly and collaborators [17, 18, 
191 confirmed these results by showing that GABA itself 
increased food intake when injected into the rat VMH and 
that the GABA-receptor antagonist bicuculline increased 
food intake when injected into the lateral hypothalamus 
(LH), a structure thought to contain the “hunger center” as 
its stimulation causes an increase in food intake. These ex- 
periments and others [5, 24, 25, 291 are consistent with the 
hypothesis that GABA has an inhibitory function in both 
feeding centers. However, the overall effects of changes of 
whole brain GABA on food intake are more controversial. 
Several authors have reported an inhibition of food intake 
and growth following a GABA-supplemented diet [30], after 
administration of GABA intracerebroventricularly (ICV) 
[27], following IP administration of muscimol[14], or after IP 
or ICV administration of GABA-transaminase inhibitors, 
[28]: Ethanolamine O-sulphate (EOS) [4, 14, 271, amino- 
oxyacetic acid (AOAA) [ 141 or y-vinyl GABA (GVG) [S]. On 

the other hand, two recent reports [26,27] have shown that 
ICV muscimol induced an increase in rat food intake. 

In this report we have investigated in more detail the 
effects of elevating brain GABA concentrations on food in- 
take and growth of rats by using y-vinyl GABA, a specific 
enzyme-activated irreversible inhibitor of GABA- 
transaminase [16]. Furthermore, the catecholaminergic and 
serotoninergic neurotransmitter systems known to be in- 
volved in the anorexic effects of all currently used appetite- 
suppressants were examined for their relationship to 
anorexia produced by GVG. 

METHOD 

Male Sprague-Dawley rats (200-400 g) from Charles 
River, France were used throughout. The rats were housed 
individually in a temperature- and humidity-controlled room 
with free access to water. Unless otherwise stated, a 12 hr 
night-day cycle (light: 600-1800 hr) was maintained. Food 
consisted of standard rat pellets (aliment CRF) and was pre- 
sented in the normal food reservoir in the cover of individual 
cages (except Experiment 7 where the same type of pellets 
was placed on the floor of the cages). Food intake was as- 
sessed by the difference in weight of food pellets. 

Drug Injections 

GVG, dexamphetamine sulphate and fenfluramine were 
dissolved in saline. 6-Hydroxydopamine (6 OH-DA) and 
metergoline were dissolved in ascorbic acid solution (0.1% 
and l%, respectively). The injection volume was 1 ml/kg 
except for the doses of GVG greater than 500 mg/kg where 
the volume was 5 ml/kg. 

Experiment 1. Effects of a single injection of GVG on 
free-feeding rats. After 3-4 days of habituation for baseline 
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food intake measurements, rats were injected IP at 1500 hr 
with saline or various doses of GVG and whole night food 
intake measured. 

Experiment 2. Effects of a single injection of GVG on 
food-deprived rats. Rats were deprived of food for 24 hr and 
GVG was injected IP at 1000 hr at doses of 125 and 250 
mgkg. Four hr later food was presented and the food intake 
was measured over the next 2 hr. 

Experiment 3. Effects of sub-acute GVG on food intake 
and locomotor activity on free-feeding rats. Animals were 
housed singly in cages placed on an Animex activity-meter. 
Food was available between 1700 hr and 900 hr. Rats were 
weighed every morning; activity was recorded for the after- 
noon and whole night periods, and counts printed out every 
two hours. After 3-4 days of habituation for measurement of 
baseline food intake and locomotor activity, the drug treat- 
ment was started. GVG was given IP at the dose of 250 
mg/kg at 1400 hr daily for 13 consecutive days to 5 rats. The 
other 5 animals received a daily IP injection of saline. 

Experiment 4. Effects of ICV 6 OH-DA pretreatment on 
amphetamine- and GVG-induced anorexia. Twelve rats re- 
ceived a bilateral injection of 6 OH-DA (150 pg/5 pullside) 
into the lateral ventricles (coordinates from Bregma: P +I 
mm, L rt2.5 mm, D 3.5 mm), under pentobarbital anaesthe- 
sia (40 mg/kg). Five of them were pretreated with de- 
smethylimipramine (DMI) IP at 25 mg/kg 45 min before 6 
OH-DA. The control rats received an equivalent volume of 
ascorbic acid solution into the lateral ventricles. All animals 
received 50 mg/kg pargyline IP 30 min before ICV injection. 

Following surgery, the animals were trained to eat all 
their daily food intake between 1400 hr and 1700 hr. When 
this was achieved (3 weeks later), drug treatment was initi- 
ated. Animals were subjected to a three-way crossover de- 
sign at 5 to 7 day intervals, such that each animal was treated 
once with saline, once with dexamphetamine (1.5 mg/kg) and 
once with GVG (250 mgikg) in a randomized order. GVG 
was injected IP 4 hr before, saline and dexamphetamine 15 
min before food presentation and the subsequent 1 hr food 
intake was measured. 

One week after the last test, a second series of experi- 
ments were started on the same animals. Two experiments 
were carried out separated by a one week interval, so that 
each rat received once saline and once GVG 500 mgikg, in a 
random order. GVG and saline were injected IP 4 hr before 
presentation of food. 

At the end of the experiment (1 l/z months after 6 OH- 
DA), aJ1 rats were decapitated and their brains removed for 
noradrenaline and dopamine determinations according to the 
method of Wagner et al. [31]. 

Experiment 5. Effects of metergoline pretreatment on 
GVG- and fenfluramine-induced anorexia. Twenty rats were 
food-deprived for 24 hr and divided into 5 equal groups 
which received one of the following IP treatments: (1) Saline; 
(2) Fenfluramine; (3) Metergoline + fenfluramine; (4) GVG; 
(5) GVG + metergoline. GVG was injected at a dose of 250 
mg/kg, metergoline at 1 mg/kg and fenfluramine at 4 mgikg. 
The times of injection of GVG, metergoline and fenfluramine 
were 3 br, 2 hr and 30 min, respectively, before the animals 
had access to food. Food was presented at 1700 hr and food 
intake was measured during the following 3 hr. 

Experimexzt 6. Sub-acute treatment with GVG (250 mg/kg) 
alone or in combination with dexamphetamine (2.5 m&g). 
Twenty rats were trained to eat their daily food intake be- 
tween 1400 and 1700 hr, with a light cycle modified to give a 
dark period from 1400 hr to 200 hr. After 2 weeks of training, 
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FIG. 1. Effect of y-vinyl GABA (GVG) on whole night food intake of 
rats. Saline, (black column, n=50) and GVG, (dotted columns) were 
injected IP 3 hr before the nighttime period (1800-600 hr). Doses of 
GVG are indicated under the columns in mgkg. Results are ex- 
pressed as means ?S.E.M.; n is the number of animals per group. 
*p<o.o05. 

the animals were divided into 4 groups and treated for 8 
consecutive days with one of the following schedules: the 
control group received two daily injections of saline (1000 hr 
and 1400 hr), a second group received GVG IP (250 
mg/kg/day) at 1000 hr, a third group received dexam- 
phetamine 1P (2.5 mg/kg/day) at 1345 hr and the last group 
received GVG and dexamphetamine at the doses and times 
indicated above. The locomotor activity of half the animals 
was recorded daily such that each animal was on the 
activity-meter every other day. Stereotypies were assessed 
by an observer unaware of the treatment given to the animals 
according to the following rating scale: O=normal; l= 
increased locomotion + intermittent sniffing; 2=continuous 
sniffing + intermittent gnawing; 3=continuous gnawing and 
licking, no locomotion. The animals were observed for 1 min 
every 15 min. 

Experiment 7. Influence of the mode of presentation of 
food and of the route of administration of GVG on GVG- 
induced anorexia. Twelve male Sprague-Dawley rats of 
about 300 g were divided into two groups of six; one which 
had food available in the cover of the cage, and the other one 
which had food available on the floor of the cage. Normal 
food intake was recorded for one night and on the next day at 
1400 hr all the animals were dosed with GVG 500 mglkg; 3 in 
each group were dosed IP, the other 3 were dosed orally. 
The food intake for the subsequent night was calculated. 

Statistics 

Data of experiments 1 and 2 were analysed with Student’s 
t-test, and in experiments 3,4, 5 and 6 a two-way analysis of 
variance with repeated measures on one factor was used. 

Drugs 

GVG was synthesized in our Center. Fenfluramine was a 
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TABLE 1 
EFFECT OF y-VINYL GABA (GVG) IP ON FOOD INTAKE IN 

FOOD-DEPRIVED RATS 

Dose,of GVG 
(mgikg) 

Food intake (g/rat/2 hr) 

Saline GVG % Inhibition 

125 5.6 -t 0.6 4.05 * 0.5 28 
250 6.6 i 0.5 2.3 ” 0.4 6.5* 

Each value represents the mean ? S.E.M. of 17 animals. 
*~<o.ool. 

TABLE 2 
EFFECT OF ICV 6-HYDROXYDOPAMINE (6 OH-DA) AND IP 

DESMETHYLIMIPRAMINE (DMI) PRETREATMENT ON 
WHOLE BRAIN CATECHOLAMINE LEVELS 

Pretreatment NA DA 

Vehicle (6) 424 i 19 824 i 28 
6 OH-DA Saline + (6) 60 +- 7t 1.55 + 39+ 

I 
DMI (5) 347 r 19” 169 * 51t 

See text for details of doses/pretreatment schedules. 
Results are expressed in rig/g wet tissue, (mean i S.E.M.). 

Number of animals in each group is indicated in parentheses. 
*p<O.O25, compared to vehicle treated controls. 
tp<O.O05, compared to vehicle treated controls. 

gift from Servier laboratories. Metergoline was a gift from 
Phannitalia. Dexamphetamine sulphate was obtained com- 
mercially. Pargyline was purchased from Sigma. 

RESULTS 

Experiment I. Effects of a Single dose of GVG on Free- 
Feeding Rats: Dose-Response Curve 

GVG produced a dose-related decrease in whole night 
food intake (Fig. 1). This decrease was significant at 125 
mgikg and reached 85% at 1000 mg/kg. Parallel decreases in 
water intake and locomotor activity were also observed, the 
effects being significant at 2.50 mg/kg (data not shown). 

Experiment 2. Effects of Acute Dosing with GVG on Food- 
Deprived Rats 

GVG decreased food intake of hungry rats at both doses 
tested and the effect reached significance at 250 mglkg 
@<O.OOl) (Table 1). 

Experiment 3. Effects of Sub-Acute Dosing with GVG, 250 
mglkglDay for 13 Days 

As shown in the upper part of Fig. 2, repeated treatment 
gave a constant and significant decrease in whole night food 
intake of rats. This effect did not show any tolerance during 
the 13 days of treatment. After withdrawal, there was a slight 
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FIG. 2. Effect of repeated doses of y-vinyl GABA (GVG) on rat food 
intake, locomotor activity and body weight. GVG was injected at 
1400 hr at a dose of 250 mg/kg/day. Nighttime locomotor activity 
was recorded between 1800 hr and 600 hr. There was no tolerance to 
the effect on food intake, as indicated by tbe lack of significant 
interaction between the duration of treatment and the anorexic ef- 
fect of GVG, F=0.637; pCO.8. Interaction between the duration of 
treatment and the sedative effect of GVG almost reached signifi- 
cance, F=l.SO; p<O.O6. 

but significant rebound. This anorexic effect was associated 
with a small but constant decrease in the activity counts 
recorded during the whole night, (middle part of the figure). 
This decrease represented a depression of the activity during 
the first 4 or 5 hours of the night (about 50% reduction). For 
the rest of the night, the activity was similar to that of control 
rats (data not illustrated). This effect on locomotor activity 
did not show any tolerance and was statistically significant 
on days 1 and 11 of the treatment. There was no statistically 
significant rebound after withdrawal. Repeated treatment 
with GVG, 250 mgikg, reduced the rate of growth of rats as 
compared to controls, (lower part of Fig. 2). This effect 
reached significance after 11 days of treatment. 

Experiment 4. Effects of 6 OH-DA Pretreatment on GVG- 
and Dexamphetamine-induced Anorexia 

In order to investigate if DA or NA were involved in the 
anorexic effect of GVG, as has been shown for dexam- 
phetamine [3], selective and nonselective lesions of cate- 
cholamine pathways were produced by ICV 6 OH-DA, with 
and without DMI pretreatment respectively. As can be seen 
from Table 2, 6 OH-DA alone depleted NA and DA concen- 
trations significantly in rat brains, (86% for NA, 81% for 
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FIG. 3. Effect of 6-Hydroxydopamine (6 OH-DA) pretreatment on 
anorexia induced by dexamphetamine (DEXAMPHET.) and y-vinyl 
GABA (GVG). Since DMI plus 6 OH-DA did not vary from 6 
OH-DA alone in its effect on the anorexic action of either dexam- 
phetamine or GVG, the data have been combined. Dexamphetamine 
was injected 15 mm and GVG 4 hr before food presentation. Results 
are expressed as the mean2S.E.M.; n is the number of animals per 
group. 
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FIG. 4. Effect of metergoline (Met) pretreatment on anorexia in- 
duced by fenfluramine (Fenf.) and y-vinyl GABA (GVG). GVG was 
given 3 hr, metergoline 2 hr and fenfluramine 30 min before food 
presentation. All drugs were injected IP. Results are expressed as 
means+S.E.M. n is the number of animals per group. 

TABLE 3 
EFFECT OF ICV 6-HYDROXYDOPAMINE (6 OH-DA) AND IP DESMETHYLIMIPRAMINE (DMI) 

PRETREATMENT ON THE ANOREXIC EFFECTS OF DEXAMPHETAMINE 
AND y-VINYL GABA (GVG) 

Food Intake (g/rat/l hr) 

Pretreatment Saline 

Dexamphetamine GVG 
1.5 mgikg 250 mgikg 

IF IP 

Vehicle (13) 8.8 i 0.5 2.0 t 0.4* 5.0 +- 0.6* 
6-OH-DA + Saline (6) 9.9 t 0.9 5.3 ” 1.0* 5.2 t 1.0* 

DMI (5) 8.6 -c 1.4 5.2 ? 0.6* 4.2 r 1.0” 

See text for details of doses/pretreatment schedules. 
Each value represents the mean -t- S.E.M. Number of animals in each group is indicated in 

parentheses. 
*p<O.O05, compared with rats given saline (column 1). 

DA). In the same rats, the marked anorexic effect of 1.5 
mgk of dexamphetamine was significantlv attenuated, 
whilst the anorexic effect of 250 mg/kg GVG was unaffected: 
Surprisingly, the anorexia produced by a higher dose of 
GVG (500 mglkg) was potentiated by the 6 OH-DA lesion 
(Fig. 3). 

Experiment 5. Effect of Metergoline on Fenfluramine- and 
GFG-Znduced Anorexia I 

The anorexia produced by fenfluramine was significantly 
antagonized by 1 mg/kg of metergoline (Fig. 4). However, 
metergoline was without effect on GVG-induced anorexia. 

The other group of rats pretreated with DMI showed, as 
expected, a significant decrease in DA (7%), but only mini- 
ma1 depletion of NA (18%), (Table 2). In these rats, a reduc- 
tion of the anorexic effect of dexamnhetamine was still ob- 
served; that due to GVG was unchanged (Table 3). 

Experiment 6. Sub-Acute Treatment with GVG (250 
mglkglDay) Alone or Associated with Dexamphetamine (2.5 
mglkglDay) 

As already demonstrated in Experiment 2, repeated 
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FIG. 5. Repeated treatment with -y-vinyl GABA (GVG) alone or in 
combination with dexamphetamine (DEX); effects on food intake 
and locomotor activity. GVG was injected 4 hr and dexamphetamine 
15 min before food presentation. The 2 drugs were injected IP. Lo- 
comotor activity was recorded from 1400 hr to 600 hr. Results are 
expressed as meanstS.E.M. for food intake; n is the number of 
animals per group. For clarity, S.E.M.s (<16% of the mean) have 
been omitted on the lower part of the figure. The interaction be- 
tween duration of treatment and anorexic effect is significant only in 
the animals treated with dexamphetamine alone, F=9.25, p<O.OOl, 
which indicates a marked tolerance. In the other three groups, there 
is no significant tolerance: (Saline: F=0.77, p-CO.61; GVG alone: 
F=1.073,p<0.38; GVG + DEX: F=1.71,p<0.11). 

treatment with GVG 250 mglkglday, produced a constant 
reduction in food intake which did not show any tolerance 
during the 8 day period of the experiment. In contrast, the 
pronounced anorexic effect which was observed after the 
first dose of dexamphetamine waned rapidly with repeated 
injections (Fig. 5). The combination of the two treatments 
produced profound anorexia, which showed less rapid 
tolerance than treatment with dexamphetamine alone, and 
which induced a marked fall in the body weight of rats (Fig. 
6). As shown on the lower part of Fig. 5, the locomotor 
activity of rats treated with GVG alone was slightly reduced 
compared to controls whereas rats treated with dexam- 
phetamine showed a constant and marked increase in activ- 
ity counts, which corresponded to a combination of in- 
creased locomotor activity and mild stereotypy. Inter- 
estingly, the activity counts of animals treated with the 
combination of the two drugs were quite similar to controls. 
This antagonism of the amphetamine-induced hyperactivity 
of rats by GVG could be due to a reduction of locomotor 

0 SALINE (n=51 

m GVG 250mg/kg (n=5) 

A DEX 2.5 mg/kg (n=5) 

0 GVG +DEX (n=5) 

TREATMENT 

w 

WITHDRAWAL 

FIG. 6. Repeated treatment with y-vinyl GABA (GVG) alone or in 
combination with dexamphetamine (DEX); effects on body weight. 
For details of protocol, see Fig. 5. 

activity or of stereotypies. In order to elucidate this point, 
we scored the stereotypies of rats treated with dexam- 
phetamine alone or with dexamphetamine + GVG (5 per 
group) and observed a slight reduction in peak intensity of 
stereotypies and a clear reduction in the duration of 
stereotypies in GVG + dexamphetamine-treated rats (total 
score for 2 hr: Saline=OS; Dexamphetamine alone=50; Dex- 
amphetamine + GVG=36.5). 

Experiment 7. Injluence of the Mode of Presentation of 
Food and of the Route ofAdministration of GVG on GVG- 
Induced Anorexia 

As shown in Table 4, the rats that had food available on 
the floor ate slightly more than the other group during the 
control night (27.4 g as compared to 25.1 g). However, after 
GVG treatment, the degree of inhibition was quite similar (49 
and 48%). On the other hand, there was no difference be- 
tween the food intake of the animals that had been treated 
orally and those that had been treated IP. Therefore it can be 
concluded that the anorexic effect of GVG is independent of 
the food presentation and of the route of administration of 
GVG. 

DISCUSSION 

y-Vinyl-GABA has been shown to be a specific irreversi- 
ble inhibitor of GABA-transaminase capable of markedly 
elevating brain GABA concentration in experimental 
animals [l, 16, 281. This increase has been shown to be max- 
imal and stable between 4 and 24 hr after injection of GVG in 
mice [ 161. We have confirmed these 0bservation.s in rats (un- 
published data) and have demonstrated that a significant in- 
crease in brain GABA is detectable 4 hours after GVG in- 
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TABLE 4 
LACK OF INFLUENCE OF THE MODE OF PRESENTATION OF FOOD AND OF THE ROUTE OF ADMINISTRATION 

OF GVG ON GVG-INDUCED ANOREXIA IN RATS 

Food Food intake (g) 
Presentation Control night 

Route of 
Administration 

Food intake (g) 
after GVG 500 

mgikg 
% Inhibition 
for the group 

Cover n=3 25.1 L 2 IP 12.2 rt 4 (n=6) n=3 25.2 t 1 PO 13.5 f 2 49% 

Floor n=3 27.5 -c 2 IP 14.3 2 4 (n=6) n=3 27.3 _t 1 PO 14.3 t 1 48% 

The normal food intake of 12 rats was recorded for one night, six of them having food available in the grid 
cover of the cage, the other six having food available on the floor of the cage. The following day, all rats were 
dosed with 500 mg/kg of GVG at 1400 hr (4 hrs before the beginning of night). In each group, 3 animals received 
GVG IP and the 3 others orally, using the same volume. Food intake was measured for the following night. 

jetted IP at doses as low as 62.5 mg/kg 1151. We thus chose to 
inject GVG 3 or 4 hr before the beginning of the night, to 
maintain a maximal increase in brain GABA throughout the 
period of measurement. In all experimental conditions used 
in this report, GVG inhibits rat food intake and growth. Our 
data is consistent with that of Tews et al. [30], Cooper et al. 
[4], Howard et al. [14] and Gale and Iadarola [8] who meas- 
ured a decrease in food intake or growth rate of rats after 
elevating brain GABA concentrations or by administering 
GABA or GABA-agonists. All these results would be consis- 
tent with the hypothesis that GABA has inhibitory effects on 
the two structures or systems that trigger or suppress feed- 
ing, but that the inhibition of feeding is dominant when the 
two systems are inhibited together. However, two recent 
papers reporting the effects of an intracerebroventricular in- 
jection of muscimol are not consistent with this hypothesis, 
since both Olgiati et al. [27] and Morley et al. [26] report an 
increase in rat food intake after ICV muscimol. It is not clear 
why muscimol given ICV should have an effect opposite to 
that seen after an IP injection since Howard et al. [14] and 
Cooper et al. [4] reported a decrease in milk consumption 
(indicative of an anorexic effect, according to them), after 
the IP injection of 0.5 to 2 mg/kg of muscimol. One possible 
explanation would be that the distribution of muscimol 
among the different hypothalamic structures is not the same 
when the drug is given ICV or IP. This hypothesis needs 
experimental confirmation. Alternatively, muscimol ad- 
ministered IP is known to be rapidly metabolized [7] and the 
effects on food intake may thus be due to a metabolite. 

The inhibitory effect on food intake, following GVG 
treatment, is associated with a concomitant reduction of 
water intake, and a decrease in locomotor activity. A similar 
spectrum of activity has been reported by Cooper et al. [4] 
after 400 pg EOS ICV. It is thus difficult to exclude the 
possibility that the anorexia seen after GVG or EOS is due to 
a general depression of behaviour, to physical incapacitation 
or to muscular incoordination. However, the results of Ex- 
periment 7 show that the anorexic effect of GVG is exactly 
the same if the rats must reach the food on the top of the 
covers or if they just have to pick it up from the floor of their 
cage; moreover, experiments done with mice on the rotorrod 
have shown that there is no significant loss of muscular 
coordination at doses up to 2 g/kg (J. Fozard and M. Host, 
personal communication). These two results suggest that 
physical incapacitation or muscle incoordination are of little 

importance in the anorexic effect of GVG. In addition, from 
Experiment 6 reported here, where GVG was associated 
with amphetamine, the animals receiving both drugs had ac- 
tivity counts similar to controls. In contrast, the effects on 
food intake and body weight were additive. Thus in this 
situation at least, the inhibitory effects of GVG on food in- 
take can be shown to occur associated with normal locomo- 
tor activity. It is interesting to note that GVG also antago- 
nized the stereotyped behaviour induced by this dose of dex- 
amphetamine (2.5 mg/kg), which is in agreement with the 
results reported by Hammerstadt et al. [12] after comparable 
doses of amphetamine, but a higher dose of GVG (1000 
mgkg) . 

One of the major drawbacks of known anorexic drugs is 
the very rapid induction of tolerance to the effect [13,23]. We 
did not observe any tolerance to the effect of GVG given 
daily for 2 weeks and this result has been confirmed by other 
experiments in our Centre where rats were given GVG for 
longer periods. After the end of treatment, a small rebound 
in food intake was observed which was much less marked 
than that seen with dexamphetamine (see Experiment 6). 
These observations would argue against the conclusions of a 
recent paper by Levitsky et al. [22], suggesting that 
tolerance to anorexic drugs is consequent on the loss in body 
weight. 

It has been established recently that most anorexic drugs 
exert their effect via a stimulation of the catecholaminergic 
systems (amphetamine and all related psychostimulant 
anorexics), but that the effect of fenfluramine is due to stimu- 
lation of the 5HT system [9]. We therefore tried to determine 
whether catecholamines or 5HT play any role in the anorexic 
effect of GVG. Depletion of brain DA, or brain DA and NA, 
with an ICV injection of 6 OH-DA in rats is known to de- 
crease strongly the anorexic effect of amphetamine. We have 
confirmed that the integrity of the brain DA system is essen- 
tial for the effect of amphetamine but did not find any evi- 
dence for a role of NA in this effect, a conclusion in agree- 
ment with the consensus reviewed by Clineschmidt et al. [3]. 
In both conditions however, (with or without a concomitant 
depletion of NA), no antagonism of the GVG effect was 
observed, which would imply that the effect of GVG is not 
due to an interaction with the DA or NA systems. No clear 
explanation was found for the potentiation of the anorexic 
effect after higher doses of GVG and this point needs further 
experimentation. 
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Several SHT receptor blockers have been used to block 
selectively the anorexic effect of fenfluramine, [3]. In our 
experiments, metergoline clearly antagonized the effect of 
fenfluramine, but had no effect on that produced by GVG. 
Although we have eliminated the catecholaminergic and 
serotonergic systems as being implicated in the anorexic ef- 
fect of ‘GVG, it remains to be established if this effect is a 
direct effect of GABA on hypothalamic feeding centers or if 
it is mediated by other neurotransmitters or neuromodula- 
tors such as opioids, peptides, etc. (see [25]). Furthermore, 
the central site of GABA action is not proven, since GVG 
elevates GABA in peripheral as well as in central tissues [l]. 
Nevertheless, the similarities between the anorexic effects of 
parenteral GVG and ICV EOS make a purely peripheral site 
unlikely. 

It is likely that the anorexic effects of GVG are species 
specific. In preliminary clinical studies in patients with a 
variety of neuropsychiatric conditions, oral treatment with 
GVG for up to 8 weeks, using doses as high as 10 g/day, was 
without effect on body weight and appetite suppression was 
not reported (P. J. Schechter, personal communication). 
This difference is not due to the route of administration as 
GVG is also active in rats after oral administration. 

In conclusion, our data strongly support the hypothesis of 
a role for GABA in the central control of food intake in rats. 
This anorexic effect of GVG does not show tolerance, and 
the mechanism of action appears different from that of other 
anorexic drugs, since it does not depend on the integrity of 
catecholaminergic or serotoninergic systems. 
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