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Abstract

Three groups of male Long–Evans hooded rats were assessed for effects of social opportunity on drinking of ethanol or water. The ethanol/
female group received intermittent presentations of a sipper containing ethanol that was followed by 15 s of social interaction opportunity with a
female rat. The ethanol/male group received similar training except the social interaction opportunity was with a male rat. The water/female group
received training similar to the ethanol/female group except that the sipper contained water. For the ethanol groups, the concentration of ethanol
[3%, 4%, 6%, 8% and 10% (vol/vol)] in the sipper was increased across sessions. With 10% ethanol in the sipper, social opportunity with females
induced more drinking and ethanol intake than did social opportunity with males. Social opportunity with females induced more intake of ethanol
than water. Post-session plasma samples revealed social opportunity with females induced higher corticosterone and testosterone levels than did
social opportunity with males, irrespective of the sipper fluid. This study documents, for the first time, an inter-gender effect on ethanol drinking in
rats.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

There is considerable evidence that ethanol drinking is more
likely in social situations in humans (Caudill and Lipscomb,
1980; Caudill and Marlatt, 1975) and, more recently, procedures
have been developed that document social drinking effects in
rats (Tomie et al., 2004a, 2004b, 2005). However, there are no
published experimental reports evaluating in rats, inter-gender
effects on ethanol drinking, even though in human beings there
is considerable evidence supporting the premise that proximal
females serve to increase ethanol drinking in males. For exam-
ple, in studies of the effects of ethanol drinking in males,
ethanol reduced anxiety induced by exposure to a female con-
federate (Lipscomb et al., 1980), increased ratings of sexual
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attractiveness of female confederates (Abbey et al., 2005), and
enhanced expectations of social and physical pleasure after
viewing females in a video (Corcoran and Segrist, 1993). Re-
sults of studies employing surveys and questionnaires also
reveal that ethanol availability heightens sexual expectations
(Morr and Mongeau, 2004), and males who self-report higher
levels of ethanol drinking also report stronger expectations of
increased social and physical pleasure as well as sexual en-
hancement (Mooney, 1995; Mooney et al., 1987).

The purpose of the present study was to evaluate experi-
mentally inter-gender effects of proximal females on ethanol
drinking in male rats. Experimental procedures were similar to
those previously developed in our laboratory to study social
drinking in male rats (Tomie et al., 2004a, 2004b, 2005). Briefly,
male rats were provided with daily drinking sessions in an
apparatus containing a retractable ethanol sipper tube and a
guillotine door that separated the drinking chamber from a
stainless steel wire mesh cage housing a conspecific male rat.
Intermittent insertions of the ethanol sipper accompanied by
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intermittent opportunities to socialize with the conspecific male
rat in the wire mesh cage induced more ethanol drinking in the
experimental male rat than water drinking in fluid controls
(Tomie et al., 2004b) or ethanol drinking in controls not provided
with social interaction opportunity (Tomie et al., 2004b, 2005).
The present experiment utilizes these social drinking procedures
to assess, for the first time, inter-gender effects on ethanol
drinking by evaluating effects of social opportunity with female
as compared to male rats, on ethanol drinking in male rats.

2. Methods

2.1. Animals and treatment

Adult male Long–Evans rats (n=43) and adult female
Long–Evans hooded rats (n=12) were obtained from Harlan–
Sprague–Dawley (Almont, NY, USA). Male rats were approx-
imately 80 days old and weighed approximately 300 g at the
beginning of the study. Female rats were approximately 65 days
old and weighed approximately 180 g at the beginning of the
study. Thirty-three male rats served as experimental subjects.
Ten male rats and 12 female rats provided social opportunity
during the drinking sessions. Procedures employing social op-
portunity with males were conducted from September through
December 2003, while procedures employing social opportu-
nity with females were conducted from May through August
2004, after the procedures employing social opportunity with
males were completed. Experimental male rats (n=12) and 10
male rats that provided social opportunity from September
through December 2003 were delivered to the laboratory at the
end of August 2003. Experimental male rats (n=21) and 12
female rats that provided social opportunity from May through
August 2004 were delivered to the laboratory at the end of April
2004. All rats were housed in individual suspended stainless
steel cages and provided with free access to food and water
throughout the study. Female rats were housed in a separate
colony room with nine male rats, similar to those described
above, that served as experimental rats for another study. In both
colony rooms, there was a 12-h light, 12-h dark cycle (lights on
at 0400 h). Estrous cycle was not assessed in the female rats in
this study largely because of concerns regarding the effects of
repeated daily vaginal lavage. Estrous cycle was unlikely a
significant determinant of ethanol drinking, as variability in
ethanol intake across sessions was at least as great in the
ethanol/male group as in the ethanol/female group. All ex-
perimental procedures were performed in accordance with the
guidelines of the Institutional Care and Use Committee of the
National Institute of Drug Abuse, National Institutes of Health
and the Guide for the Care and Use of Laboratory Animals
(Institute of Laboratory Animal Resources, Commission on Life
Sciences, National Research Council, 1996) and approved by
the IACUC at Rutgers University.

2.2. Apparatus

Experimental chambers were those described in detail else-
where (Tomie et al., 2004a, 2004b, 2005). Briefly, each cham-
ber contained a graduated sipper tube mounted on a mechanical
bottle insertion mechanism (BCS Machine, Plainfield, NJ,
USA), which inserted the stainless steel sipper tube into the
drinking chamber. The chamber also contained a guillotine door
that separated the drinking chamber from a stainless steel wire
mesh cage that housed either a conspecific male or female rat
that provided social opportunity during the session. The guil-
lotine door was operated by a pulley system connected to a
mechanical door opening mechanism (BCS Machine, Plain-
field, NJ, USA).

2.3. Drugs

Bulk ethanol (95%) was obtained from Rutgers University
Chemical Stores. Ethanol was diluted in tap water to produce
the concentrations (volume to volume, vol/vol) employed in the
study.

2.4. Social opportunity procedures

Rats were run once daily 5–6 days/week and received 50
social opportunity trials per session for 42 daily training ses-
sions. Prior to each session, rats were individually weighed and
then immediately placed in the experimental drinking cham-
bers. Rats that provided social opportunity during a session
were placed in the wire mesh cage prior to the session. These
rats were removed from the wire mesh cage between sessions
and they were rotated across days among the seven chambers.

Rats were assigned to one of three groups. For all groups, the
duration of the insertion of the sipper into the chamber was 10 s
for each trial and the duration of access to social opportunity was
15 s for each trial. For rats in the ethanol/female group (n=12),
the ethanol sipper was inserted into the drinking chamber
immediately prior to the social opportunity, which consisted of
the raising of the guillotine door separating the experimental
male rat from the female rat in the wire mesh cage. The sipper
was in the retracted position while the guillotine door was raised;
therefore, when the stimulus rat was present, the experimental rat
did not have access to the sipper. Rats in the ethanol/male group
(n=12) received similar procedures, except the lifting of the
guillotine door revealed a male rat in the wire mesh cage. Thus,
the ethanol/female and ethanol/male groups both received the
same procedures, differing only with respect to the gender of the
social opportunity (female vs. male). Rats in the water/female
group (n=9) received training similar to the ethanol/female
group except that throughout the experiment the fluid in the
sipper was water rather than ethanol. The sequence of training
procedures for the three groups is presented in Table 1. Training
was conducted with each ethanol concentration until mean
session-to-session variability in grams per kilogram ethanol
intake did not vary by more than 10% between two consecutive
sessions.

For all groups, the mean inter-trial interval (ITI) was 60 s
(±15 s) and the session duration was approximately 50 min.
Volume of fluid consumed (ml) was determined by recording
the fluid level in the tube immediately before and after each
drinking session. Extensive but unsystematic observations



Table 1
Mean milliliters drinking

Treatment Sessions Groups

% Ethanol
concentrations

Ethanol/
male

Ethanol/
female

Water/
female

3 1–10 1.8±0.3 1.3±0.4 0.6±0.2
4 11–20 2.2±0.4 2.7±0.6 0.8±0.4⁎⁎

6 21–26 3.9±0.6 4.3±0.9 0.8±0.1⁎⁎

8 27–32 3.3±0.4 3.7±0.6 0.7±0.2⁎⁎

10 33–42 3.6±0.5⁎⁎ 5.6±0.4 1.1±0.2⁎⁎

Water/female group received water in the sipper during all sessions (1–42).
Mean milliliters drinking presented as a function of ethanol concentrations (3%
to 10%) are based on the last 2 days of training with each concentration. Double
asterisk (⁎⁎) indicates that the ethanol/female group differed significantly from
the ethanol/male group (Fisher's LSD, Pb0.01) or that the ethanol/female group
differed significantly from the water/female group (Fisher's LSD, Pb0.01).
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revealed that raising of the guillotine door was typically fol-
lowed by social interactions between the experimental rat and
the conspecific rat housed in the wire mesh cage. Behaviors
commonly observed in experimental rats were rearing, sniffing,
nose poking and pawing, which were directed at the wire mesh
surface of the holding cage that separated the drinking chamber
from the conspecific rat in the holding cage.

2.5. Plasma ethanol, corticosterone and testosterone assays

Immediately after the last drinking session on day 42, ap-
proximately 50 μl of tail blood was collected in heparinized
tubes from a tail snip. All blood samples were collected within
2 min of cutting the tail. Samples were centrifuged and frozen at
−70 °C until analyzed. Duplicate plasma samples were assayed
for blood ethanol levels by using ethyl alcohol test kit (Product
#229-29, Diagnostic Chemicals, Ltd., Oxford, CT, USA) and
for testosterone levels using radioimmunoassay (125I RIA Kit,
Product #07-189102, MP Biomedicals, Irvine, CA, USA).
Plasma corticosterone was assayed by radioimmunoassay (3H
RIA kit, Product #07-120002, MP Biomedicals, Irvine, CA,
USA) using a tritium label for corticosterone and a highly
specific corticosterone antiserum with a detection threshold of
0.1 μg/100ml. Corticosterone and testosterone samples did not
vary by more than 10% between duplicate pairs.

2.6. Analyses

For each subject in each drinking session, volume of fluid
consumed (ml) and body weight (kg) were measured, then
grams of fluid consumed per kilogram of body weight (g/kg
fluid intake) and grams of ethanol consumed per kilogram of
body weight (g/kg ethanol intake) were derived. Group differ-
ences in drinking as a function of social opportunity gender
(female vs. male) and fluid (ethanol vs. water) and ethanol
concentrations [3%, 4%, 6%, 8% and 10% (vol/vol)] were
conducted on the mean of the last two sessions of training with
each concentration. Effects of ethanol concentrations on mean
daily milliliters drinking and mean daily grams per kilogram
ethanol intake for the ethanol/female and the ethanol/male
groups were assessed by mixed-design two-way repeated-mea-
sures multivariate analysis of variance using MANOVA (Systat
Statistical Software, Richmond, CA, USA). A similar analysis
assessed effects of ethanol concentrations on mean daily milli-
liters drinking and mean daily grams per kilogram fluid intake
for the ethanol/female and the water/female groups. Fisher's
least significant difference (LSD) test provided pair-wise com-
parisons at individual points (Pb0.01). Group mean plasma
corticosterone levels are presented as mean nanograms per
milliliter (±standard error) and as mean nanomoles per liter
(±standard error). The conversion factor used was: nmol/l= (ng/
ml)⁎ (2.89). Group mean blood ethanol levels are presented as
mean milligrams per deciliter (±standard error) and as mean
millimoles per liter (±standard error). The conversion factor
used was: mmol/l= (mg/dl) / (4.60). Group mean plasma testos-
terone levels are presented as mean nanograms per milliliter
(±standard error) and as mean millimoles per liter (±standard
error). The conversion factor used was: mmol/l= (ng/ml)⁎

(3.47). Group differences in mean plasma corticosterone levels
and group mean blood ethanol levels and group mean plasma
testosterone levels were each evaluated by one-way analysis of
variance using ANOVA (Systat Statistical Software, Richmond,
CA, USA) followed by Student's–Newman–Keuls post hoc
analysis (Pb0.05). For the 24 rats with ethanol in the sipper, the
correlation between an individual rat's grams per kilogram
ethanol intake on day 42 and that rat's plasma ethanol level in
samples taken immediately following the training session on
day 42 was determined using Pearson's product-moment corre-
lation coefficient (Regression Analysis, Systat Statistical Soft-
ware, Richmond, CA, USA).

3. Results

3.1. Initiation of drinking from the sipper

During sessions 1–10, all 24 rats in the ethanol/male and
ethanol/female groups initiated drinking of the 3% ethanol
solution in the sipper CS. Mean daily drinking during sessions
7–10 were greater than 1.0 ml for both groups. All nine rats in
the water/female group initiated drinking of water from the
sipper CS, though mean daily drinking during sessions 7–10
were never greater than 0.7 ml.

3.2. Intake of higher concentrations of ethanol

Mean daily milliliters drinking on the last two sessions when
the sipper contained 3%, 4%, 6%, 8% and 10% ethanol for each
of the three groups are presented in Table 1. For the ethanol/
female and ethanol/male groups, analysis revealed no signifi-
cant main effect of social opportunity gender [F(1,22)b1], a
significant main effect of concentrations [F(4,88)=38.251,
Pb0.01] and a significant interaction effect between social
opportunity gender and concentrations [F(4,88) = 2.943,
Pb0.05]. Fisher's LSD revealed significantly higher milliliter
fluid drinking (Pb0.05) in the ethanol/female group than in the
ethanol/male group when the concentration of ethanol in the
sipper was 10% (vol/vol). A similar analysis of mean daily
grams per kilogram ethanol intake (see Fig. 1, top panel)



Fig. 1. Top panel: mean grams of ethanol consumed per kilogram of body weight
(g/kg) on the last two sessions of training when the sipper contained 3%, 4%,
6%, 8% and 10% ethanol (vol/vol). Rats in the ethanol/female group and the
ethanol/male group experienced the same social opportunity procedures,
differing only in the gender (female vs. male) of the social opportunity. Vertical
bars represent the standard error of the mean (S.E.M.). Double asterisk (⁎⁎)
indicates that the groups differed significantly (Fisher's LSD, Pb0.01). Bottom
panel: mean grams of fluid consumed per kilogram of body weight (g/kg) on the
last two sessions of training when the sipper for the ethanol/female group
contained 3%, 4%, 6%, 8% and 10% ethanol (vol/vol). Sipper for the water/
female group contained water throughout the study. Vertical bars represent the
standard error of the mean (S.E.M.). Double asterisk (⁎⁎) indicates that the
groups differed significantly (Fisher's LSD, Pb0.01).

Table 2
Plasma levels of ethanol, corticosterone and testosterone

Plasma levels Groups

Ethanol/male Ethanol/female Water/female

Ethanol (mg/dl) 29±7⁎⁎ 101±17 NA
Ethanol (mmol/l) 6.4±1.7⁎⁎ 22.1±3.7 NA
Corticosterone (ng/ml) 98±15.6⁎ 319±37.6 333±40.4
Corticosterone (nmol/l) 283±45⁎ 922±109 962±117
Testosterone (ng/ml) 0.78±0.14⁎ 2.39± .54 3.26±0.62
Testosterone (nmol/l) 2.7±0.5⁎ 8.3±1.9 11.3±2.2

NA indicates that plasma ethanol levels were not assessed in the water/female
group. Single asterisk (⁎) and double asterisk (⁎⁎) indicate that the ethanol/
female group differed significantly from the ethanol/male group (Fisher's LSD,
Pb0.05 and Pb0.01, respectively).
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revealed no significant main effect of social opportunity gender
[F(1,22)=2.176, PN0.10], a significant main effect of concen-
trations [F(4,88)=66.782, Pb0.01] and a significant interaction
effect between social opportunity gender and concentrations [F
(4,88)=4.663, Pb0.01]. Fisher's LSD revealed significantly
higher mean grams per kilogram ethanol intake (Pb0.01) in
the ethanol/female group than in the ethanol/male group when
the concentration of ethanol in the sipper was 10% (vol/vol).
Thus, the opportunity to interact with female rats induced sig-
nificantly higher mean daily ethanol intake of the highest con-
centration of ethanol [10% (vol/vol)].

Social opportunity with females induced more drinking of
ethanol fluid than water. Analysis of mean daily milliliters
drinking (see Table 1) for the ethanol/female and water/female
groups during the last 2 days when the ethanol/female group
received training with each of the ascending concentrations of
ethanol revealed a significant main effect of fluid [F(1,19)=
22.120, Pb0.01], a significant main effect of concentrations
[F(4,76)=13.429, Pb0.01] and a significant interaction effect
between fluid and concentrations [F(4,76)=9.372, Pb0.01].
Fisher's LSD revealed significantly higher milliliter fluid drink-
ing (Pb0.01) in the ethanol/female group than in the water/
female group when the concentration of ethanol in the sipper for
the ethanol/female group was 4%, 6%, 8% and 10% (vol/vol). A
similar analysis of mean daily grams per kilogram fluid intake
(see Fig. 1, bottom panel) revealed a significant main effect of
fluid [F(1,19)=18.665, Pb0.01], a significant main effect of
concentrations [F(4,76)=8.811, Pb0.01] and a significant in-
teraction between fluid and concentrations [F(4,76)=7.220,
Pb0.01]. Fisher's LSD revealed significantly higher gram per
kilogram fluid intake (Pb0.01) in the ethanol/female group than
in the water/female group when the concentration of ethanol in
the sipper for the ethanol/female group was 4%, 6%, 8% and
10% (vol/vol). Thus, when provided with the opportunity to
interact with female rats, male rats provided with ethanol in the
sipper CS drank significantly more milliliters of fluid than did
male rats provided with water in the sipper CS. This difference
was also observed in the weight-adjusted measure of intake,
indicating that the effect is not due to group differences in body
weight.

3.3. Plasma ethanol, corticosterone and testosterone levels

Mean plasma ethanol levels for the ethanol/female and
ethanol/male groups are presented in Table 2. Analysis revealed
that these groups differed significantly [F(1,22)=14.565,
Pb0.01]. This is consistent with the higher levels of ethanol
intake in the ethanol/female group and suggests that reductions
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in the volume of ethanol fluid in the sipper tubes during the
session were due to drinking rather than spillage. For the 24 rats
with ethanol in the sipper, there was a significant positive
correlation between an individual rat's grams per kilogram
ethanol intake on day 42 and that rat's plasma ethanol level in
samples taken immediately following the training session on
day 42 [Pearson's r=+0.817, Pb0.01].

Mean plasma corticosterone levels for the three groups are
presented in Table 2. Analysis revealed a significant effect of
groups [F(2,29)=18.456, Pb0.01]. Student's–Newman–Keuls
post hoc analysis revealed that the ethanol/female group had
significantly higher plasma corticosterone levels than the etha-
nol/male group (Pb0.05) and the water/female group had sig-
nificantly higher plasma corticosterone levels than the ethanol/
male group (Pb0.05). Thus, each of the groups with female
social opportunity had higher mean plasma corticosterone levels
than did the group with male social opportunity.

Mean plasma testosterone levels for the three groups are
presented in Table 2. Analysis revealed a significant effect of
groups [F(2,25)=6.426, Pb0.01]. Student's–Newman–Keuls
post hoc analysis revealed that the ethanol/female group had
significantly higher plasma testosterone levels than the ethanol/
male group (Pb0.05) and the water/female group had signif-
icantly higher plasma testosterone levels than the ethanol/male
group (Pb0.05). Thus, each of the groups with female social
opportunity had higher mean plasma testosterone levels than did
the group with male social opportunity.

4. Discussion

4.1. Intake of increasing concentrations of ethanol

During training with the highest concentration of ethanol in
the sipper [10% (vol/vol)], the ethanol/female group showed
significantly more milliliters drinking and significantly more
grams per kilogram ethanol intake than the ethanol/male group.
Social opportunity with females induced over 50% more milli-
liters drinking and over 50% more grams per kilogram ethanol
intake than did social opportunity with males. In the two groups
receiving social opportunity with females, across the four blocks
of ethanol concentrations, ethanol in the sipper induced more
milliliters drinking and grams per kilogram fluid intake than
water in the sipper, and the groups differed significantly when the
sipper for the ethanol/female group contained 4%, 6%, 8% and
10% ethanol. As ethanol concentrations increased for the ethanol/
female group, mean milliliters water drinking for the water/fe-
male group did not change appreciably. In contrast, mean mil-
liliters drinking of the ethanol fluid for the ethanol/female group
increased approximately four-fold, suggesting that fluid intake
escalated for the ethanol/female group more so than for the water/
female group.

Inter-gender effects on ethanol drinking and ethanol intake in
rats are reported here for the first time. We are aware of no
previously published experimental reports that compare the
effects of proximal females vs. proximal males on ethanol
drinking or ethanol intake in rats. While numerous ethanol
drinking studies have evaluated gender effects in rats, they
compared contemporaneous ethanol drinking in females vs.
males, and do not vary the presence of one gender to evaluate
their effects on the ethanol drinking of the other.

While acknowledging the difficulties of interspecies compar-
isons, it should be noted, nevertheless, that reports of inter-
gender effects on ethanol drinking in human beings are also
scarce. For example, in human beings, there are no published
reports documenting the effects of proximal females on amount
of ethanol drinking in males. Studies of modeling of ethanol
drinking differ from the present study in that they assess effects
of ethanol drinking of the confederate on ethanol drinking by
the participant. These modeling studies have employed confed-
erates of the same gender (Caudill and Kong, 2001; Caudill and
Lipscomb, 1980; Caudill and Marlatt, 1975) or have reported
that male participants modeled more closely the choice of
alcoholic beverages of male confederates than female confed-
erates (Corcoran, 1995). There are, however, factors that may
encourage males to drink more ethanol in the presence of
proximal females. For example, ethanol drinking has been re-
ported to increase expectations of sexual pleasure (Abraham-
son, 2004; Friedman et al., 2005; Johnson and Stahl, 2004;
Mooney, 1995; Morr and Mongeau, 2004; Wilson, 1981) and to
reduce anxiety levels related to sexual situations (De Boer et al.,
1993; Dolan and Nathan, 2002; Keane and Lisman, 1980;
Lipscomb et al., 1980). Thus, there are reasons to expect that
proximal females will induce ethanol drinking in males; never-
theless, reports of inter-gender effects on ethanol drinking in
human beings or in rats are absent from the literature.

4.2. Plasma corticosterone

Social opportunity with females induced higher mean plasma
corticosterone levels in males than did social opportunity with
males. This effect on plasma corticosterone is consistent with
previous reports showing that the presence of female rats
induced elevated corticosterone levels in male rats (Retana-
Marquez et al., 2003; Taylor et al., 1987), and the present data
extend this finding to ethanol drinking situations, as well. The
higher levels of drinking of 10% ethanol in the ethanol/female
group than the ethanol/male group may be mediated by the
higher levels of corticosterone induced by proximal females, as
there is abundant evidence that corticosterone induces ethanol
intake. For example, in rats, elevations in corticosterone levels
and increased ethanol drinking are induced by electric shock
(Hatton and Veith, 1974; Opsahl and Hatton, 1972), food dep-
rivation (Hansen et al., 1995; Prasad and Prasad, 1995) and
social stress (Blanchard et al., 1993; Nunez et al., 2002), while
adrenalectomy (Fahlke et al., 1994a) or injections of the corti-
costerone inhibitor metyrapone (Fahlke et al., 1994b) reduced
corticosterone levels and decreased ethanol intake in rats. Fur-
thermore, ethanol intake levels were restored by corticosterone
replacement therapy (Fahlke and Eriksson, 2000; Fahlke et al.,
1996). Thus, the inter-gender effect on ethanol drinking may be
due to the effects of proximal females on corticosterone release.
While there is some evidence that ethanol increases corticos-
terone levels (Seeley et al., 1996; Valdez et al., 2004), it is
unlikely that the effects of gender on corticosterone levels were
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mediated by ethanol drinking, because even with water in the
sipper, social opportunity with females induced higher post-
session levels of corticosterone than did social opportunity with
males accompanied by ethanol in the sipper.

4.3. Plasma testosterone

Social opportunity with female rats induced significantly
higher plasma testosterone levels than did social opportunity
with male rats, regardless of the presence of ethanol in the sipper.
This is consistent with numerous studies documenting the tes-
tosterone elevating effects of females in rats (Amstislavskaya
and Popova, 2004; Flannelly and Lore, 1977; Graham and
Desjardins, 1980; Kamel et al., 1975; Taylor et al., 1987), in
mice (Amstislavskaya and Popova, 2004; Kavaliers et al., 2001;
Macrides et al., 1975) and in human beings (Roney et al., 2003).
It is unlikely that the differences in plasma testosterone levels
observed in the present study are due to inter-gender effects on
ethanol intake, as exposure to ethanol decreases testosterone
levels in rats (Apter and Eriksson, 2003; Blanchard et al., 1993;
Yudko, 1998). With water in the sipper, social opportunity with
females induced higher post-session levels of testosterone than
when social opportunity with males was accompanied by eth-
anol in the sipper, suggesting that the effects of gender on
testosterone levels are not due to ethanol's effects on testos-
terone. Finally, it should be noted that ethanol injections increase
sexual motivation of male rats for receptive female rats (Ferraro
and Kiefer, 2004); therefore, in the present study, this effect of
ethanol may have increased the reward value of socializing with
females.

4.4. Conclusions

Inter-gender effects on ethanol drinking in rats are reported
here for the first time. Social opportunity with female rats
induced more intake of 10% ethanol in male rats than did social
opportunity with male rats. In the groups provided with social
opportunity with female rats, ethanol fluid intake was at least
four times greater than water fluid intake and this effect was
evident across all of the higher ethanol concentrations (6%, 8%
and 10%). Note, however, that ethanol fluid intake in the
ethanol/male group was also much higher than water fluid
intake in the water/female group, indicating that ethanol in the
sipper CS induces more drinking than the water in the sipper
CS, regardless of the gender of the social opportunity. In a
previous study providing for social opportunity with male rats
(Tomie et al., 2004b), ethanol fluid intake from the sipper CS
was much higher than water fluid intake from the sipper CS,
indicating that the fluid effect observed in the present study
was not specific to the gender of the social opportunity. With
ethanol in the sipper, social opportunity with females, as com-
pared to with males, induced higher post-session levels of
corticosterone and testosterone. With water in the sipper, social
opportunity with females induced higher post-session levels of
corticosterone and testosterone than when social opportunity
with males was accompanied by ethanol in the sipper, sug-
gesting that the effects of gender on corticosterone or tes-
tosterone levels were not due to ethanol's effects on these
hormones. The results suggest that these social drinking proce-
dures provide conditions conducive to the study of inter-gender
effects on ethanol drinking in rats.
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