J. Pharm. Pharmacol. 1993, 45: 137-138
Communicated January 2, 1992

© 1993 J. Pharm. Pharmacol.

COMMUNICATIONS

The effect of reserpine and stress on feeding behaviour in the light and

dark phases of the diurnal cycle in rats

Z. GORKA, P. ADAMIK, Institute of Pharmacology, Polish Academy of Sciences, Smetna 12, 31-343 Krakow, Poland

Abstract—The effect of reserpine (2-5 mg kg~ ! subcutaneously) and
stress (3 h restraint) on food and water consumption and body
weight change in the light and dark phases of the diurnal cycle in rats
was investigated. Reserpine increased water intake and body weight
loss in the light phase (250 and 180% of the control, respectively). In
the dark phase the reserpinized rats consumed less food and water
(20 and 30% of the control, respectively) and body weight gain was
reversed (—250% of the control). After stress, rats consumed more
food and water (200 and 500% of the control, respectively) and their
body weight loss was diminished (60% of the control) in the light
phase. In the dark phase the consumption of food and water in the
stressed rats was diminished (80 and 85% of the control, respect-
ively) without any change in body weight gain. The dark/light phase
ratio for food consumption, water intake and body weight change
(gain/loss) was highly statistically significant in the stressed and
reserpine-treated rats. The results indicate that evaluation of
behaviour in animal models should be carried out during both
phases of the diurnal cycle.

Antidepressant drugs were introduced into the treatment of
depressed patients more than 30 years ago (Crane 1957, Kuhn
1958). Since then succeeding generations of these drugs have
been used, yet the mechanism of their therapeutic action is not
clear. Pharmacological effects occur almost immediately after
administration of a single dose, whereas therapeutic efficacy is
demonstrated in depressed patients only after two or three weeks
of treatment (Oswald et al 1972); mood in depressed subjects,
but not in healthy people is improved. The majority of
pharmacological tests for screening for antidepressant proper-
ties (see Maj et al 1984) are based on behavioural studies of
normal rodents during the day-time, that is, in their period of
inactivity and any testing is confounded by disturbance of the
animal’s sleep. In addition, most studies of animal models of
depression (see Willner 1984) have been carried out in the light
phase of the day only. Since rats are mostly active during the
dark phase and there is evidence for light/dark phase differences
in the effects of drugs (Lemmer 1984; Redfern et al 1985), it
seems that a more promising methodological approach in
pharmacological studies of putative antidepressants in rodents is
that which takes into consideration both factors; that is, the
tested animals should be ‘depressed’ ones and the tests should be
performed at all phases of the light/dark regimen.

In the present experiments, we investigated whether factors
which induce depressive-like behaviours in rodents, such as
reserpine and restraint stress (Costa et al 1960; Anisman &
Zacharko 1982), influence prominent physiological features of
behaviour of rats (feeding behaviour and body weight gain) to
the same extent in both light and dark phases.

Materials and methods

Experiments were carried out on male Wistar (IF PAN) rats,
260-280 g, with free access to granulated food (LSM Motycz)
and tap water. The rats were individually housed in polycarbo-
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nate cages (Macrolon, 36 x 22 x 20 cm) at an ambient tempera-
ture of 22 +0-5°C and on a 12 h light-dark schedule (lights on
between 0700-1900 h) for at least one week before the start of the
experiment. The intensity of illumination was 200 lux in the light
phase and <01 lux the dark phase. Animals were randomly
divided into control and treatment groups. Each group consisted
of ten animals and was tested in one half of the light/dark cycle
only. At the beginning of each phase the rats were weighed and
given reserpine or subjected to the restraint stress. At the end of
each phase the amount of food and of water consumed was
assessed by weight measurements of the food and water
containers. Spillage of food and water was minimized. In
addition, the rats were weighed again and their body weight gain
was assessed on the basis of the difference between the before
and after measurements. Reserpine (Rausedyl, Gedeon Richter,
Budapest) was administered in a dose of 2-5 mg kg~! subcuta-
neously in a volume of 2 mL kg~' of Water for Injection. For
restraint stress, rats were restrained in acrylic restrainers
(20 x 6 x 6 cm), with an adjustable tail plate, for 3 h. During this
period the whole animal was restrained without any access to
food and water. Control groups received the same volume of the
solvent or were left undisturbed in their home cages, respect-
ively. Results (in g) were calculated as the means +s.e.m. of the
group. The statistical significance was assessed by a one-way
analysis of variance and Dunnett’s z-test.

Results

Reserpine did not change food consumption in comparison with
the control group, and increased water intake (6:0+0-7 com-
pared with control 2-4 +-0-3 g) and body weight loss (—18-2+1-3
compared with control —10:9+1-0 g) in the light phase. In the
dark phase the reserpinized rats consumed less food (39409
compared with control 25-04+0-5 g) and water (10-5+0-7
compared with control 36-4+2-2 g). Rather than body weight
gain, which is observed in the control rats in this phase, body
weight loss (—17-8 + 1-0 compared with control 12-2+1 g) was
seen in the reserpine-treated rats (Fig. 1a).

After restraint stress, rats consumed more food (52406
compared with control 2:5+0-4 g) and water (11:4+0-5 com-
pared with control 2:240-3 g) than non-stressed animals and
diminished their body weight loss (—6-24+2-2 compared with
control —10-8 +1-0 g) in the light phase. In the dark phase the
consumption of food (21-0+1-1 compared with control
25-:34+0-5 g) and water (31-0+2-3 compared with control
362420 g) in the stressed rats was diminished without any
change in body weight gain (Fig. 1b).

The dark/light phase ratio for food consumption, water intake
and body weight change (gain/loss) was highly statistically
significant in the stressed and reserpine-treated rats (Fig. 2).

Discussion

The present study confirms that food and water consumption in
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Fi1G. 1. Food consumption, water intake and body weight gain in rats
after (a) reserpine (2-5 mg kg~ !, s.c., @) and (b) restraint stress (3 h,
@) in the light and dark phases. Control, O. The bars represent the
mean values (g)ts.em. for ten rats. *P<0-05, **P<0-01,
**k P <(0-001 compared with control (Dunnett’s z-test).
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FiG. 2. Dark/light phase ratio for food consumption, water intake
and body weight change (gain/loss) in the control (O), stressed (&)
and reserpine-treated (M) rats. *P < 0-01, ** P <0-001 compared with
control, analysis of variance followed by Dunnett’s -test.

normal rats differs between the light and dark phases of the rat’s
daily cycle and predominantly occurs in the dark or active phase
(Zucker 1971; Spiteri 1982). Moreover, phase differences were
observed also in body weight. The consumption of food and
water during the light phase is insufficient to keep body weight at
a steady level and at the end of this phase body weight is lower
than at the beginning. In the dark phase, by contrast, body
~weight is gained and exceeds body weight loss in the light phase.
It has been previously shown that the energy value of the food
consumed at night is roughly 50% greater than the energy
output during this time, while in the daytime it is about 50%
smaller (Le Magnen 1981).
The temporal regulation and rhythmicity of feeding and
drinking may be related to the diurnal fluctuations of various

neurotransmitters and hormones (noradrenaline, adrenaline,
dopamine, 5-hydroxytryptamine, certain peptides and y-amino
butyric acid), their enzymes, metabolites and receptors (Leibow-
itz 1981; Krauchi et al 1984; Jhanwar-Uniyal et al 1986;
McLaughlin et al 1987; Noskovic et al 1989).

The main finding of our study is that the effects of reserpine
and restraint stress on rat feeding behaviour in the light phase
differ quantitatively and qualitatively from those observed in the
dark phase. Moreover, restraint stress seems to have far less
effect upon the behaviour than does reserpine.

It is evident that evaluation of the behavioural effects of both
stimuli performed on the basis of studies carried out in the light
phase only (as is performed in the majority of pharmacological
experiments), is incomplete. Conclusions based on the results of
experiments carried out in the light phase may not be valid for
the dark phase.
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