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In a separate experiment U 10,520 (100 jig in 0.1
ml arachis oil) was administered s.c. to immature
female rats, and groups of 10 were sacrificed 8, 14,
22, 30, 46 and 66 h later. By 14 h [3H]-R5020 binding
increased from 1.03 + 0.15 pmol/uterus (controls) to
5.22 + 0.04 pmol/uterus. The administration of cyclo-
heximide (5 gg in 0.1 ml 0.9% saline s.c. 2 hourly)
for 6 h before and 16 h after U 10,520 produced a
16 h delay in the increase in [3H]-R5020 binding.
Experiments were also undertaken to determine the

ligand specificity of [3H]-R5020 binding in 100,000 g
supernatants derived from oestradiol or U 10,520
stimulated uteri.

Progesterone and norethindrone produced concen-
tration-dependent (1 x 10-8-3.3 x l0' M) inhibi-
tion of [3H]-R5020 (1 x 10-8 M) binding, whereas
testosterone, triamcinolone and cortisol were without
effect up to 3.3 x l0' M for both cytosols.

In conclusion, nafoxidine-like antioestrogens stimu-
late progesterone receptor synthesis in vivo, demon-
strating that an ability to be isomerised to a more

oestrogenic configuration is not a pre-requisite for
activity. However, these studies have not excluded the
possibility that other metabolites of these antio-
estrogens may initiate the progesterone receptor
synthesis.
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Interactions between chlordiazepoxide and food
deprivation determining choice in a
food-preference test

M.J. BURTON, S.J. COOPER &
ASTRID POSADAS-ANDREWS
Laboratory of Experimental Psychology, University of
Sussex, Brighton BNI 9QG

Rolls & Rolls (1973) introduced a form of food-prefer-
ence test in which food-deprived rats are given a
choice between familiar laboratory chow and a range
of palatable, novel foods. Bilateral lesions of the baso-
lateral amygdala appear to overcome food neophobia,
since unlike control animals, lesioned animals spend
much more time eating the novel foods than the fami-
liar chow (Box & Mogenson, 1975; Rolls & Rolls,
1973). Pharmacological treatment can mimic the
amygdala lesion effect, since spiperone also increases
the choice of novel foods (Cooper, Sweeney & Toates,
1979). In contrast, chlordiazepoxide and diazepam, at
relatively low doses, do not exhibit an antineophobic
action, as proposed by Poschel (1971); instead, they
increase the time spent eating familiar food, whilst
leaving the response to novel foods relatively un-
changed (Cooper & Crummy, 1978; Cooper, Crummy
& Skan, 1977; Cooper & Francis, 1979). The benzo-
diazepine action is consistent with a direct stimu-
lation of appetite.

In the present experiment, each rat was observed
for 600 s in a box which had 6 food containers equally

spaced on the grid floor. The 6 foods were familiar
chow pellets, and a range of novel foods: apple, cho-
colate, biscuit, carrot, cheese, Sugar Puffs. The rat's
behaviour was monitored on a CCTV system. Each
test session was recorded at 2 frames per second, and
subsequently each frame was scored according to
several behavioural categories. These included eating
food (coded according to each food variety), contact
with food (similiarly coded), locomotion, rearing,
sniffing (head and vibrissae movement without loco-
motion), and grooming. A computer program con-
verted the frame analysis into durations for each be-
havioural category. The subjects were 48 adult male
Lister rats, half were tested 22 h food-deprived and
half were 3 h food-deprived. At each deprivation level,
the animals were assigned to 4 injection groups:
chlordiazepoxide HCI at 2.5, 5.0 and 10.0 mg/kg, and
saline as a control injection. All injections were given
i.p., 30 min before the test period. All feeding tests
were run at the start of the dark phase of the daily
dark-light cycle.

In the saline-treated groups, the 22 h food-
deprived rats had shorter latencies to begin feeding
(t = 3.06, 10 d.f., P < 0.01), and spent considerably
longer eating familiar chow (t = 4.10, P < 0.002)
compared with the 3 h food-deprived rats. Chow eat-
ing times were 218.2 + 20.1 s (mean + s.e. mean) and
69.8 + 15.9 s respectively. In contrast, increasing the
level of food deprivation did not significantly affect
the time spent eating novel foods. The more deprived
animals spent less time engaged in sniffing behaviour
than the less deprived animals (t = 5.48, P < 0.0003),
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but did not differ in durations of locomotion, rearing
or grooming. The principal effects of chlordiazepoxide
treatment occurred in the less deprived groups. Thus,
for example, chlordiazepoxide (5 mg/kg) given to
3 h deprived rats reduced latency to feed (t = 5.03,
P < 0.001); increased the time eating chow (t = 2.58,
P < 0.03), whilst leaving the time eating novel foods
unchanged; reduced the time engaged in sniffing be-
haviour (t = 6.11, P < 0.0001); but left the durations
of locomotion, rearing and grooming unchanged. In
effect, 3 h deprived animals given chlordiazepoxide
(5 or 10 mg/kg) behaved in ways that were statistically
indistinguishable from 22 h deprived non-drugged
animals. Hence, chlordiazepoxide treatment does in-
teract with deprivation level; chlordiazepoxide affects
rats with brief food deprivation so that they behave
as if they are much more hungry.

We thank Rex Fitzgerald for the computer program.
Roche Products Ltd. generously donated chlordiazepoxide.
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Fenfluramine; continuous monitoring of its
effects on feeding and drinking in rats

M.J. BURTON, S.J. COOPER &
D.A. POPPLEWELL
Laboratory of Experimental Psychology, University of
Sussex, Brighton, BNI 9QG

An anoretic drug action should be specific to feeding,
and should involve a reduced feeding motivation, not
simply an impairment in the manner of eating. Our
work re-examines fenfluramine's status as an ano-
rectic drug, and extends previous findings by con-
tinuously charting the time-courses of fenfluramine's
effect, not only on several parameters of feeding, but
also on drinking.

Eight adult male hooded rats were each housed in a
box containing a food dispenser (giving 45 mg Noyes
pellets) and a water dispenser (water provided by con-
tact with drinking spout). Every pellet delivery and
every water delivery in each box was timed accurately
to 0.1 s (real-time) using a Motorola M6800 micro-
processor. Data were transferred to a PDPI 1-40 com-
puter, and for the feeding results, the times were used
to compute the times of occurrence of meals, meal
size, meal frequency, and rate of eating within meals.
Comparable computations were performed on the
drinking data. The system collected data continuously

over 23 h periods (dark period 19.00-07.00 h). Fenflur-
amine (2.5, 5 or 10 mg/kg) or saline control was
injected i.p. at 17.30 hours. At least 72 h separated
successive injections; each animal served as its own
control and orders of injection were counterbalanced.

Fenfluramine (5.0 and 10.0 mg/kg) reduced total
food intake (P < 0.05). At 5.0 mg/kg, meal size was
significantly reduced over the first three bins up to the
end of the dark period. Meal frequency was un-
changed in the first time period (up to 23.00 h) but
was significantly elevated (P < 0.05) throughout the
remainder of the dark period and subsequent 12 h
light period. Eating rate was significantly depressed in
the first part of the dark period (up to 23.00 h), and
then recovered to control levels by the light period
(Blundell & Latham, 1978; Cooper & Francis, 1979;
Cooper & Sweeney, 1979). Fenfluramine's effects on
drinking were similar. Thus during the first period (up
to 23.00 h), total intake, size of drinking bout and
drinking rate were significantly depressed (P < 0.05).
Interestingly, during the subsequent light period,
there was a significant elevation of food intake com-
pared with control levels as a result of the increased
meal frequency.

Further analysis of the rats' behaviour was ob-
tained from videotapes (1 frame per s), recorded from
the time of injection to the end of the dark period.
Fenfluramine (5 mg/kg) produced up to a 30% in-
crease in sleep duration, at the expense of feeding,


