Alcohol & Alcoholism Vol. 33, No. 3, pp. 207-219, 1998

THE EFFECT OF DIAZEPAM ON VOLUNTARY ETHANOL INTAKE IN A

RAT MODEL OF ALCOHOLISM
LARS HEDLUND* and GORAN WAHLSTROM
Department of Pharmacology, Umea University, S-901 87 Umea, Sweden

(Received 22 July 1997; in revised form 16 December 1997; accepted 22 December 1997)

Abstract — This paper reports the effects of a diazepam treatment on voluntary ethanol intake in rats
included in an animal model of alcoholism. In a first dose-seeking experiment, rats had a choice between
10% (w/v) ethanol and water for 24 h each week. Single doses of diazepam between 2 and 20 mg/kg
injected i.p. prior to the 24-h choice caused a dose-dependent decrease in voluntary ethanol intake from
3.2 + 0.4 g/kg/day down to 2.3 + 0.3 g/kg/day (P < 0.01) after a dose of 20 mg/kg. In a second experi-
ment, psychological dependence was induced by a 1-year intermittent exposure to ethanol (a choice
between 10% ethanol and water for 24 h each week, followed by an i.p. injection of 2.0 g/kg of ethanol).
After this year, the rats were given a continuous choice between ethanol and water. A 3-week treatment
with diazepam (20 mg/kg/day, i.p.) was started in week 68, during which period a choice of 10% (w/v)
ethanol was available only on the first and the last days of treatment. On the first day of the diazepam
treatment, ethanol intake was decreased from a pre-experimental value of 2.7 + 0.3 g/kg/day to
1.2 + 0.1 g/kg/day (P < 0.001). On the last day of the treatment, voluntary intake was higher than before
the treatment (3.8 + 0.27 g/kg/day, P < 0.01). Ethanol intake remained elevated during the week after
the end of the diazepam treatment (P < 0.05). When single doses of diazepam (20 mg/kg) were re-tested
10 and 19 weeks after the treatment, there was no decrease in ethanol intake, indicating that the initial

effect had not been re-established.

INTRODUCTION

Ethanol intake produces a multitude of effects on
many transmitter systems in the brain (Liljequist
and Tabakoff, 1984; Peoples et al., 1996). The
effect of ethanol on the y-aminobutyric acid
(GABA)-ionophore is one of the most extensively
studied systems. Earlier experiments have shown
that there is an interaction between the acute
effects of ethanol and the GABA-ergic system
(Liljequist and Tabakoff, 1984; Allan et al., 1991;
Szmigielski et al., 1992; Ticku and Mehta, 1995).
Furthermore, some rats with a changed acute
response to ethanol have changes in their GABA
receptors (Korpi et al., 1992a; Uusi-Oukari and
Korpi, 1992). In humans with chronic alcoholism,
there are also changes in GABA function,
suggested by the decreased affinity and density
of benzodiazepine (BDZ) receptors in postmortem
material (Freund and Ballenger, 1988, 1989; Korpi
et al., 1992b).

The effect of an agonist at the GABA4 receptor
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is a general depression of signal transduction in
the central nervous system. Acute ethanol and
endogenous GABA agonists have synergistic
effects, so that ethanol enhances this depressing
effect (Liljequist and Tabakoff, 1984; Korpi,
1994; Ticku and Mehta, 1995). If ethanol exposure
is constant for a period of time, adaptive changes
take place to counteract this positive interaction
(Szmigielski et al., 1992; Sherif et al., 1994;
Katsura et al., 1995; Ticku and Mehta, 1995).
When ethanol is withdrawn, a withdrawal syn-
drome appears, which is due at least partly to this
adaptive state. The withdrawal syndrome in
humans is effectively treated with diazepam, a
drug with agonistic properties at the GABA/BDZ
receptor complex (Salloum et al., 1995; Shaw,
1995; Verbanck, 1995). Under these conditions,
diazepam has anticonvulsant and anxiolytic
effects.

Previous studies of the effect of GABA agonists
on voluntary ethanol intake in laboratory animals
have been inconclusive, as both decreases and
increases (Chan, 1984; Smith er al., 1992) as well
as no effect (Beaman et al., 1984; Daoust et al.,
1987; Korpi, 1994) have been found. Furthermore,
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