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The hypothalamopituitary–adrenal axis and alcohol preference
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Abstract

Effects of alterations in stress hormones and their actions were investigated on alcohol preference, by intraperitoneal administration of RU38486
(a Type II glucocorticoid receptor antagonist, also given by the intracerebroventricular route), spironolactone (a Type I glucocorticoid receptor
antagonist), metyrapone (a corticosterone synthesis inhibitor), corticosterone, adrenocorticotropin (ACTH1-39), or intracerebroventricular injection
of corticotropin releasing factor (CRF) or a CRF antagonist (alpha-helical CRF9–41). Intracerebroventricular or intraperitoneal administration of
RU38486 did not alter the alcohol consumption of mice with high preference for alcohol, or, on first administration, the intake of those with low
alcohol preference. When given by repeated intraperitoneal injection however this drug prevented the increase in alcohol consumption seen in
“low preference” mice after 3 weeks vehicle injections. Spironolactone did not alter alcohol preference when given by intracerebroventricular or
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ntraperitoneal routes. Repeated, but not single, administration of metyrapone reduced alcohol preference in both high and low prefere
nd prevented the increase from low alcohol preference caused by repeated vehicle injections. ACTH1–39 or corticosterone administe
r repeated intraperitoneal injection, or CRF given i.c.v., did not alter alcohol preference, but the CRF antagonist, alpha-helical CRF9–d
transient increase from low alcohol preference. Blood corticosterone concentrations prior to preference measurements did not corre
lcohol preference of the mice. The results indicate that delayed consequences of corticosterone acting on Type II glucocorticoid recep

nvolved in the increases in alcohol preference after injection stress. They also suggest that central actions of CRF may influence the
onsumption of the low alcohol-preferring mice.
2005 Elsevier Inc. All rights reserved.
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. Introduction

Much evidence now implicates hypothalamic–pituitary–
drenal (HPA) hormones in drug dependence. Corticosterone
as been found to increase self-administration of psychostim-
lants[12]. Metyrapone, that inhibits corticosterone synthesis,
educed the reinstatement of self-administration in rats which
ad undergone extinction of self-administration of cocaine[28].
ootshock stress reinstated operant self-administration of alco-
ol [17]. Considerable evidence has been presented by Fahlke
nd co-workers for the involvement of corticosterone in vol-
ntary alcohol consumption by rats[7–10]. In addition, rats
ill self-administer corticosterone to achieve plasma concen-

rations (1–1.5�M) in the stress range[27] and will also self-
dminister adrenocorticotropin (ACTH[16]). The alcohol with-
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drawal syndrome involves increased release of corticoste
[31] and raised corticotropin releasing factor (CRF) conce
tions[21,30].

Early work demonstrated increases in voluntary alc
drinking after stress produced by immobilization[22,32]or foot-
shock[34], although not all studies have found such an e
with these types of stress (e.g.[11,23]). Rodents vary conside
ably in the amount of alcohol that they consume voluntaril
consistent pattern in the effects of stress has been the de
stration of increased alcohol consumption after stress in
preference animals, with less, or no, effect on the consum
of individuals with high preference for alcohol prior to the str
This pattern was seen by Volpicelli et al. (1990) and Rock
et al.[32] and in our previous work[18,24,25].

Our previous studies on alcohol consumption by
C57BL/10 (line ScSn) line of mice[18] showed they have
wide range of preference for alcohol, when tested in a two
tle, free choice model. Although the C57 strain of mouse
been widely used for many years as an alcohol-preferring s

361-9230/$ – see front matter © 2005 Elsevier Inc. All rights reserved.

oi:10.1016/j.brainresbull.2005.08.006

https://core.ac.uk/display/357578808?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


172 M.J. O’Callaghan et al. / Brain Research Bulletin 68 (2005) 171–178

[1,20,29], when mice from our breeding line are placed in a free
choice situation with a bottle of dilute alcohol (8%, v/v) and a
bottle of tap water, a considerable percentage (10–40% of mice
in any tested group) had a low preference for alcohol, consuming
the majority (70–100%) of their fluid in the form of water[18].
The preference was consistent for individuals, and a biphasic
distribution was seen, with the large majority of the individuals
having either high or low alcohol preference and very few falling
in the intermediate range. The differences in alcohol preference
did not appear to be inherited and were not due to differences in
alcohol metabolism[18]. Our previous work also showed that
once daily intraperitoneal injections of saline for 3 weeks signif-
icantly increased the alcohol preference of mice characterised
as “low preference” (i.e. which showed consumption ratios of
dilute alcohol to total fluid of less than 0.35, in a free choice
two bottle preference test choice of 8% alcohol and tap water
[18,24]). This increase in preference was seen only after at least
a week of daily injections. Preference for a sucrose solution
was unaffected. The change was prevented by administration of
a CCKB receptor antagonist, but unaffected by diazepam[18].
The effect of the multiple saline injections was shown to be
caused by the actual injection procedure, not the administra-
tion of fluid, as it was apparent after sham injections, when no
fluid was injected, but not when mice were only handled[24].
We also found that repeated injections of the vehicle used for
administration of non-aqueous soluble drugs, 0.5% (v/v) Tween
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because these compounds do not enter the CNS after systemic
administration.

Owing to the limited availability of the mice in this colony
it was not possible to examine a range of doses of each drug.
Single doses were therefore chosen that have been shown to
cause behavioural changes in other studies[2,13–15]. In addi-
tion to the effects of drugs on alcohol preference, we mea-
sured the circulating blood corticosterone concentrations prior
to alcohol preference screening, and after 3 weeks once daily
saline injections to determine whether or not there was any
correlation between circulating hormone levels and alcohol
preference.

2. Methods

All animals in these investigations were bred “in house”. The animals
originated from the Bristol Medical School animal facility, and breeding has
continued for 15 years with no introduction of new stock. The bimodal dis-
tribution of alcohol preference in these mice[18,24,25]has been maintained
throughout this time.

All mice were housed at 21± 1◦C, with 55± 10% relative humidity, and
a 12 h light/dark cycle, with the light phase between 08.00 and 20.00 h, and
free access to tap water and laboratory rodent chow (CRM) at all times. The
conditions of housing of the breeding pairs were kept consistent among the
pairs. The mean litter size was seven, and the pups were weaned at 19–21
days, at which point they were transferred to new cages in single sex groups
of 10 per cage. In these, mice from different litters were mixed and this housing
was kept consistent between this time and the alcohol screening or other tests.
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ice, with a delayed effect as was seen in the effects of the

aline injections[18].
In the present study, the involvement of the componen

he HPA axis in the alcohol preference of these mice was e
ned. The studies measured the effects of drugs acting on
f these components in turn, the glucocorticoid receptors,
ocorticoid synthesis and the effects of ACTH, and of CRF
CRF antagonist. The studies aimed specifically to exa

he effects of the drugs on the raised alcohol preference in
reference animals caused by repeated vehicle injections a

he innate high alcohol preference in other animals. The e
f the Type II glucocorticoid receptor antagonist, RU384
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eceptors were involved in the range of alcohol prefere
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s our initial studies had shown that there was no influence of gender o
lcohol preference[18], both male and female mice were used in the pre
tudies.

.1. Alcohol preference measurements

All tests of preference were made on mice housed individually. In the
rence measurements, two fluid bottles were made available to the anim

he whole of every 24 h period. For all the studies, one bottle containe
ater and the other, alcohol diluted to 8% (v/v). with tap water. The pos
f the bottles in the different cages were randomised with respect to whic
f the cages they were placed. In all experiments, the ratio of alcohol to
onsumed, and the total fluid consumption, were calculated.

To establish the alcohol preference of each animal prior to the stud
he effects of drugs, a screening procedure was used in which the anima
oused singly, and two bottles, one containing 8% alcohol (v/v) and one

aining tap water, were made continuously available for 3 weeks. Measure
f fluid intake were made, three times per week (Monday, Wednesday an
ay, at 09.00–10.00 h), and the amount drunk from each bottle used to ca

he preference for 8% alcohol compared with water. The mean ratios f
ast week of measurements were used to allocate mice to the preferenc
ories. Mice with a ratio of 0.75 and above for the consumption of 8% alc

o total fluid intake were classed as “high” drinkers, and those showing a
f 0.34 and lower were classed as “low” drinkers. The cages were not cl
uring the last week of the screening procedure, in case this altered the a
onsumption.

This standard screening procedure was carried out on all animals p
he tests described below (with the exception of the experiment in which
amples were taken prior to the screening, see below). From this mice we
lassed as “high preference” or “low preference”, the small numbers of “
ediate” preference animals (alcohol preference 0.35–0.74) not being u

.2. Drug administration

In the studies on the glucocorticoid receptor antagonists, RU3848
pironolactone, the aims were to determine whether or not the drugs dec
he alcohol preference of high preference mice, when given over a per



M.J. O’Callaghan et al. / Brain Research Bulletin 68 (2005) 171–178 173

1 week, and whether or not the drugs prevented the increase in preference
caused by vehicle injections previously demonstrated to occur over a period
of 3 weeks. The effects of ACTH and of corticosterone were examined to deter-
mine if the low alcohol preference could be directly increased by acute effects
of these hormones. CRF and its antagonist, alpha-helical CRF, could only be
examined after i.c.v. injection, as these compounds do not penetrate the CNS
after systemic administration. Because the i.c.v. injection method is suitable
only for single administration, the short term effects of these compounds were
studied.

2.3. Administration of glucocorticoid receptor antagonists

The effects of the glucocorticoid Type II receptor antagonist, RU38486, and
of the Type I receptor antagonist, spironolactone, were investigated on alcohol
preference by once daily intraperitoneal injection in mice with low and high
alcohol preference, between 17.00 and 18.00 h, just prior to the nocturnal acti-
vation phase. RU38486 was suspended in its vehicle (Tween 80, 0.5% (v/v) in
distilled water). Once daily injections of either RU38486, 100 mg/kg, or its vehi-
cle, or spironolactone, 50 mg/kg, were given for 3 weeks. The fluid consumption
was measured three times per week (Monday, Wednesday, Friday), starting on
Day 0 (Friday) when the first drug injections were given. The first intake mea-
surements were therefore obtained on Day 3 (Monday).N values were 8 per
treatment group.

In a separate study, a single injection of either RU38486 or spironolactone
was given by the i.c.v. route. The injections were made in conscious mice, using
a custom made apparatus that enables injection into the third ventricle[36]. Each
antagonist was given at 150�g/mouse in 2�L. The vehicle was 0.05% Tween
80 in distilled water, and control animals received corresponding i.c.v. injections
of the vehicle. Previous studies showed that i.c.v. injection of this Tween vehicle
had no effect on the behaviour of mice in volumes up to 5�L [35]. N values
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2.7. Administration of CRF and of a CRF antagonist

Effects of h/rCRF (Sigma) and of the CRF antagonist, alpha-helical
CRF9–41 (Sigma) were examined on the alcohol intake of mice with low and
with high alcohol preference. The compounds were injected i.c.v. (in conscious
mice, see above), at 17.00 h, both at doses of 5�g per mouse, in 2�L. The
compounds were dissolved in isotonic saline and controls received correspond-
ing saline injections.N values were 6 per treatment group. Fluid intake was
measured 12, 24 and 36 h after the injections.

2.8. Measurements of corticosterone concentrations

Samples of tail vein blood were taken prior to screening for alcohol pref-
erence, in order to determine whether or not the plasma corticosterone con-
centrations differed in high and low preference mice prior to their exposure to
alcohol. Samples were taken from 48 mice, 25–30 g. Of these, 24 were sam-
pled at 08.00–08.30 h, and 24 at 20.00–20.30 h, to provide information on both
morning and evening corticosterone levels. The method of Durschlag et al.[6]
was used for obtaining the blood samples from the base of the tail vein.

After the blood sampling, the mice were placed in single cages, in a different
stock room, and screened for their alcohol preference for the next 3 weeks, as
above. Comparison was made with the results of alcohol preference screening
on a different set of 48 mice which were not subjected to the sampling procedure,
but which were otherwise treated concurrently in exactly the same way, in order
to check whether or not the sampling procedure affected the subsequent alcohol
preference. These animals were not used for further experiments.

In a separate set of animals, the effects of repeated intraperitoneal saline
injections were examined on circulating corticosterone concentrations in mice
with low alcohol preference. The mice were first screened for alcohol preference,
as described above. Two groups,N = 6 per treatment group were selected that
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were 6 per treatment group. The injections were carried out between 17.
18.00 h, just prior to the nocturnal activation phase, and the fluid drunk
each bottle was measured 6 h after the injections.

2.4. Administration of metyrapone

Effects of the corticosterone synthesis inhibitor, metyrapone, were
mined by single and repeated intraperitoneal injection in mice with low
high preference for alcohol. Metyrapone was suspended in Tween 80
v/v), and the suspension sonicated prior to injection. A preliminary study sh
that a dose of 50 mg/kg metyrapone had no effect on alcohol preference o
hol intake. These experiments therefore used a dose of 100 mg/kg metyr
given twice daily (09.00–10.00 h and 16.00–17.00 h). The drug administ
was continued for seven days for the high alcohol preference mice, wi
first injections on Day 0 (Friday) and fluid consumption measured once
thereafter. For the low preference animals, metyrapone administration sta
Day 0 (Friday) and continued for 3 weeks, with the first intake values obt
on Day 3 (Monday). Control animals received corresponding vehicle injec
throughout,N values were 8 per treatment group.

2.5. Administration of ACTH1–39

This experiment examined the actions of the ACTH fragment 1–39 (S
on alcohol preference of mice with low preference for alcohol. The peptid
dissolved in sterile saline and given intraperitoneally once daily between
and 18.00 h, for 4 days. The fluid intake of all animals was measured o
Friday (Day 0) and Monday (Day 3) preceding the start of injections and
once daily for 4 days (Days 4–7). Control animals received corresponding
injections;N values were 9 per treatment group.

2.6. Administration of corticosterone

Corticosterone was given by the intraperitoneal route to low alcohol p
ence mice, at 20 mg/kg, once daily between 17.00 and 18.00 h, for 1 weN
values were 9 per treatment group. Fluid intake was measured on the da
to (Day 0) and each day during the administration (Days 1–8).
d

-

,

-
e,

n

e

r

ad low alcohol preference, as defined above, their alcohol bottle was re
nd they were supplied with normal tap water only for the remainder o
xperiment. One group was injected once daily, between 17.00 and 1
ith isotonic saline for 3 weeks; the other group were handled, once daily,
ame way for the injection procedure but no injection was made. At the end
weeks, blood samples were then taken from the tail vein, between 20.
1.00 h and blood corticosterone concentrations assayed by radioimmun

Blood corticosterone concentrations were measured by radioimmuno
orticosterone concentrations were determined by radioimmunoassay u
pecific corticosterone polycolonal antiserum raised in rabbits from ICN
ostics. The antibody had a cross-reactivity of <3% to deoxycorticosteron
.01–0.3% to other steroids. Plasma samples were diluted 0.05 M Tris–H
, 0.1 M NaCl, 0.1% bovine serum albumen and 0.1% sodium azide. Aliqu
iluted sample were heated to 98◦C in a water bath for 10 min to inactivate t
orticosterone binding globulin, then [3H]-corticosterone (10,000 cpm/0.1 m
nd 0.1 ml of anti-corticosterone (ICN) were added and incubated at◦C
vernight. The following day, ice-cold 0.5% dextran coated charcoal susp

n Tris–HCl buffer was added, then the tubes were incubated for a further 2
entrifuged (2500× g) for 15 min at 4◦C, the supernatant decanted and sci
ation fluid added before liquid scintillation counting.

.9. Statistical analysis

The results were compared by two-way analysis of variance (drug trea
ersus days), followed by Bonferonni post hoc tests for comparisons be
rug and control for each day and between measurements on first day co
ith subsequent days.

. Results

Total fluid intake was not significantly altered by any
he drug treatments and consequently, throughout the r
he alcohol intake (measured in g/kg alcohol) changed in
llel with the alcohol preference (measured as the rati
olume of 8% alcohol consumed to total fluid). The etha
onsumption of the low preference mice prior to drug tr
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ments was 1–3 g/kg/day and that of the high preference animals
14–16 g/kg/day (blood and brain alcohol concentrations after
these levels of consumption were given in[25].

3.1. Effects of glucocorticoid antagonists

The Type I glucocorticoid receptor antagonist, spironolac-
tone, did not alter the alcohol preference or intake of mice with
high or low preference for alcohol (data not shown), whether
given by the intraperitoneal or intracerebroventricular route.

The effects of intraperitoneal administration of the gluco-
corticoid Type II receptor antagonist, RU38486 are illustrated
in Fig. 1. Once daily injections of RU38486 for 3 weeks, or
the corresponding vehicle, did not significantly alter the alcohol
intake of the high preference mice (Fig. 1a, P > 0.1). For the
experiment using low preference mice, there was a significant
effect of both day (F[7,112] =3.83;P < 0.001) and drug treatment
(F[1,112] = 53.9;P < 0.0001). The schedule of daily injections
of the Tween vehicle significantly increased the alcohol prefer-
ence of low preference mice by the third week of treatment, as
illustrated inFig. 1b (P < 0.01 for comparison between Day 1
and Days 15, 17 or 19), but in the mice that received correspond-
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ing injections of RU38486, 100 mg/kg, no change in preference
was seen over time (Fig. 1b). The difference between the pref-
erence after RU38486 or vehicle administration was significant
on Days 15, 17 and 19 (P < 0.001).

i.c.v. injection of RU38486 did not alter the alcohol prefer-
ence measured 6 h after the treatment (data not shown).

3.2. Effects of metyrapone

Administration of metyrapone, 100 mg/kg twice daily for 7
days, significantly reduced the alcohol preference of mice with
high alcohol preference (Fig. 2a), compared with the prefer-
ence after vehicle injections (F[1,112] = 52.03,P < 0.0001 for
drug treatment; no significant effect of day). The preference
was significantly lower on Days 3–7 of the experiment (P < 0.01,
P < 0.05,P < 0.01 andP < 0.001) in animals receiving the glu-
cocorticoid synthesis inhibitor, compared with that after vehicle
injections on same day.

In mice with low alcohol preference (Fig. 2b), in the
metyrapone experiment the effects of both day (F[7,112] = 9.52,
P < 0.0001) and drug treatment were significant (F[1,112] =
226.2,P < 0.0001). The vehicle injections caused an increase
ig. 1. Effects of repeated intraperitoneal injection of the Type II glucocorti-
oid receptor antagonist, RU38486, on alcohol preference in “high preference
ice (a) and “low preference mice” (b). RU38486 was given once daily from

he beginning of the experiments (i.e. starting on Day 0). Open squares an
ircles = vehicle injections, black squares and circles = RU38486, 100 mg/kg
†P < 0.01 for comparison with Day 1;*** P < 0.001, comparison with vehicle
njections on same day.
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ig. 2. Effects of repeated intraperitoneal injection of metyrapone on alco-
ol preference in “high preference” mice (a) and “low preference mice” (b).
etyrapone was given twice daily from the beginning of the experiments (i.e.

tarting on Day 0). Open squares and circles = vehicle injections, black squares
nd circles = metyrapone, 100 mg/kg.††P < 0.01; †††P < 0.001 for comparison
ith first day of corresponding injections;* P < 0.05;** P < 0.01;*** P < 0.001,
omparison between vehicle and metyrapone injections on each day.
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in alcohol preference that was significant during the third week
of treatment, on Days 15, 17, and 19 (P < 0.01,P < 0.001 and
P < 0.001, for comparison with first day). The mice that were
given metyrapone showed alcohol preference that was signifi-
cantly lower (P < 0.01 Days 8 and 10,P < 0.001 other days) than
those receiving vehicle injections in both the second and third
weeks of the study. In addition, the alcohol preference of the low
preferring mice given RU38486 was significantly lower than on
the first day from Day 8 onwards (P < 0.01 Day 8, other days
P < 0.001, for comparison with first day of measuring).

3.3. Effects of ACTH1–39

ACTH1–39 did not alter the alcohol preference of low
alcohol-preferring mice, when given once daily for 4 days
(Fig. 3a).

3.4. Effects of corticosterone

Administration of corticosterone for 1 week did not alter the
alcohol preference of low alcohol-preferring mice (Fig. 3b).
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3.5. Effects of CRF and the CRF antagonist

i.c.v. injection of CRF did not alter the alcohol prefer-
ence of either high or low alcohol-preferring mice (data not
shown).

The preference of high alcohol-preferring mice given alpha-
helical CRF remained unaltered during the measurements
(Fig. 4a), compared with both control values and with the base-
line measurements.

In low alcohol-preferring mice (Fig. 4b), there were sig-
nificant effects of time (F[3,56] = 9.0, P < 0.0001) and drug
treatment (F[1,56] = 2.9,P < 0.05). The CRF antagonist, alpha-
helical CRF, increased the alcohol preference significantly
at the 12 h measurement compared with vehicle injection
(P < 0.01). By the subsequent two measurements, the pref-
erence of the low preferring mice given alpha-helical CRF
had decreased and was no longer significantly different from
baseline values. The preference of control animals, however,
increased during this time, and this change was significant
at the 60 h measurement (P < 0.01 compared with baseline
values).
ig. 3. Effects of repeated intraperitoneal injection of ACTH1–39 (a) or of
orticosterone (b) on the alcohol preference of low preference mice. Open cir
les = vehicle injections, black circles = ACTH (a) or corticosterone (b). Grey
ar in (a) indicates duration of once daily injections of ACTH; hatched bar in
b) indicates duration of once daily injections of corticosterone.
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ig. 4. Effects of intracerebroventricular injection of the CRF antagonist, alpha-
elical CRF, on the alcohol preference of high alcohol-preferring (a) and low
lcohol-preferring (b) mice. Open squares, circles = vehicle injections, black
quares, circles = alpha-helical CRF. Arrows indicate time of administration
f the CRF antagonist;††P < 0.01 for comparison with baseline preference;

* P < 0.01 for comparison between CRF antagonist and vehicle injections.
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Table 1
Blood corticosterone concentrations (nM) in low and high preference mice,
measured prior to alcohol consumption

Treatment group and
time of sample

Blood corticosterone concentration
(nM, mean± S.E.M.)

Low preference, pm 80.7± 26.2
High preference, pm 100.4± 39.0
Low preference, am 352.9± 76.7
High preference, am 306.8± 47.7

There were no significant differences between the corticosterone concentrations
in low alcohol preference and high alcohol preference at either time point.

Table 2
Blood corticosterone concentrations in low alcohol preference mice after 3
weeks once daily intraperitoneal injections of saline

Treatment group Blood corticosterone concentration
(nM, mean± S.E.M.)

Handled 391.6± 34.8
Saline injection, i.p. 417.9± 26.3

3.6. Corticosterone concentrations

The blood concentrations of corticosterone prior to alcohol
preference measuring are shown inTable 1. There were no dif-
ferences in the plasma corticosterone levels of mice who were
subsequently demonstrated to be high or low preference, eithe
when the samples were taken during the diurnal surge, just prio
to the nocturnal peak in activity, or during the basal levels when
the corticosterone remains low during the light phase.

The procedure of taking the blood samples did not affect the
distribution of alcohol preference in the two sets of 48 mice,
when this was screened for 3 weeks following the sampling
(data not shown).

Three weeks, once daily, injections of saline did not alter the
blood corticosterone concentrations, when these were measur
at the end of the procedure (Table 2).

4. Discussion

Administration of the Type II receptor glucocorticoid antag-
onist, RU38486, did not alter the alcohol consumption or prefer-
ence of high alcohol preference mice, at a dose that was effectiv
in preventing the rise in preference of low alcohol preference ani
mals induced by repeated vehicle injections. In the low alcoho
preference mice, there was no effect of this antagonist, apart from
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a , the
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mice does not involve Type I or II glucocorticoid receptors.
However, the action of metyrapone suggests that glucocorti-
coid release is involved in the control of alcohol consumption
in both groups of mice. This is in partial agreement with results
obtained by Fahlke and co-workers in rats. These authors found
administration of metyrapone at 50 mg/kg twice daily decreased
alcohol consumption only in high alcohol-preferring rats[8]. It
is possible that our demonstration of this effect in both high and
low alcohol-preferring animals was due to the higher dose of
metyrapone used in the present study, but Fahlke and colleagues
found adrenalectomy decreased alcohol intake in both high and
medium alcohol-preferring animals[9], but not low preferring
[7]. This suggests that there is a difference between the involve-
ment of glucocorticoids in control of alcohol consumption in the
strains of rats used by Fahlke and co-workers and the mice in
the present study. In agreement with the present work, no effects
of the Type II receptor corticosterone antagonist, RU38486, on
alcohol consumption in high or low preferring rats were seen
by Fahlke et al.[10], although a lower dose was used (25 mg/kg
twice daily) than in our work (100 mg/kg once daily). The lack
of acute effect of corticosterone on the alcohol consumption
in our mice is in agreement with the results of Fahlke et al.
[10].

Only a small number of studies have been carried out on
effects of the other stress hormones in alcohol consumption.
ACTH was reported to cause an increase in alcohol drinking
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the increased alcohol preference caused by the repeated vehicle
injections, despite the evidence from the drug treatment that this
effect involves corticosterone (discussed below).

The effects of metyrapone and of RU38486 in preventing the
increase in alcohol preference due to repeated vehicle injections
clearly indicates that corticosterone is involved in this effect.
That the increased preference was a response to the stressful
aspects of the procedure was suggested by our previous work
that showed that the injection procedure, rather than the admin-
istration of fluid, was crucially involved in this slowly developing
increase in alcohol preference[24], The increase was prevented
by a CCKB antagonist, but diazepam, at an anxiolytic does, had
no effect[18]. The slow development of the increased prefer-
ence, together with the lack of acute effects of corticosterone in
low alcohol preference mice, and the lack of prolonged changes
in blood corticosterone, suggests that some adaptation to the
repeated minor stress is involved, rather than a direct action of
the hormone.

In conclusion, the results suggest that the corticosterone is
involved in the control of alcohol consumption in both low and
high alcohol preference mice, but that the difference in alcohol
preference in these animals is not due to differences in corticos-
terone activity or in circulating levels of this hormone. However,
differences in the central activity of CRF, possibly involving
neuronal actions, may be involved in this distinction in alco-
hol preference. The increased preference for alcohol in initially
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