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Experiment 1: Does stress increase ethanol preference? 

•  Experimental mice (Cohort 1) were exposed to an acute stressor. Control mice (Cohort 2) remain in their 
homecage (no stress). All mice were then given a choice of regular water or ethanol in their homecage for a 
week. Amount of ethanol consumed and preference for ethanol over water (i.e., ratio) was measured after 
one week (7 days) and two weeks (14 days). 

•  Variables: IV: stressor (FST), DV: ethanol consumption, ethanol preference 

 
Experiment 2: Is anxiety increased during ethanol withdrawal? 

•  Experimental mice (Cohort 2) were exposed to ethanol and water for two weeks. Control mice (Cohort 3) 
were only exposed to water. All mice were tested for anxiety on the elevated plus-maze 48hrs after ethanol 
is removed from experimental mice’s cages (Cohort 2). 

•  Variables: IV: ethanol exposure, DV: anxiety (EPM) 

 
Experiment 3: Does prior ethanol exposure prime mice to drink more, in a “relapse-like” situation? 

•   Experimental mice (Cohort 2) were exposed to ethanol and water for two weeks. Control mice (Cohort 3) 
were only exposed to water. Two weeks after ethanol exposure was discontinued (Cohort 2), all mice were 
given ethanol and water in their homecages for ~48hrs. Amount of ethanol consumed and preference for 
ethanol over water (i.e., ratio) was measured. 

•  Variables: IV: ethanol exposure, DV: ethanol consumption, ethanol preference 
 

General Methods 

●  The self-medication hypothesis proposes individuals rely on drug use to reduce negative 
affective states, such as anxiety or depression (e.g., Vorspan et al., 2015; Turner et al., 2018) 

●  Individuals with social anxiety expect ethanol to reduce anxiety, whether or not it is an actual 
drug effect (Carrigan & Randall, 2003) 

●  Individuals who drink to feel less anxious may feel more anxious when in withdrawal, as 
withdrawal symptoms are typically opposite of drug effects (Meyer & Quenzer 2003) 

●  Females have been historically underexplored in research on pharmacology and 
neuroscience (Zucker & Beery 2011) 

●  In female animal models, the relationship between individual consumption patterns and 
anxiety is unclear. 

●  In female animal models, it also remains unclear if ethanol preference is affected by prior 
ethanol history, following a sufficient ethanol-free period. 

Discussion 

Introduction Results 

Ethanol history did not affect anxiety-like behavior 
Time spent in the closed arms of an elevated plus-maze (EPM) 
reflects anxiety-like behavior in mice. Ethanol history was not 
associated with increased anxiety levels, t(9.42) = 1.75, p = 0.11. 
 
Results may suggest that (a) ethanol history did not impact anxiety or 
(b) the amount of ethanol exposure was not sufficient to cause mild 
withdrawal, which has been associated with anxiety, and/or (c) 
increased anxiety was not able to be detected using the EPM. 

Relationship between ethanol preference and anxiety 
 
There was a strong, positive relationship, r(5)= 0.51, p = 0.24, between 
time spent in the closed arms of the EPM and ethanol consumed during 
the exposure paradigm. However, it did not reach statistical significance. 
 
These analyses were underpowered but hint at an intriguing relationship 
worth pursuing in a replication study. 
 

Ethanol history did not impact “relapse-like” ethanol preference 
 
Mice with ethanol history drank more (M = 12.79ml, SD = 6.82) when re-
exposed to the two-bottle ETOH choice procedure than did the mice 
without ethanol history (M = 7.50ml, SD = 4.09), but these differences 
did not quite reach statistical significance, t(12) = 1.85, p = 0.09. 
 
Results may suggest that (a) ethanol history did not impact future 
ethanol preference, (b) the time spent ethanol-free (withdrawal period) 
was sufficient to “reset” ethanol responsiveness (e.g., tolerance), and/or 
(c) the re-exposure test was not able to accurately reflect drinking 
behavior in this model. 

The mice in the current study consumed slightly more ethanol after withdrawal and showed a 
slight increase in anxiety – while these data did not reach statistical significance, likely because 
they were underpowered, they are consistent with the self-medication hypothesis.  
 
These pilot data underscore the value of using a two-bottle choice test to assess ethanol 
preference, which can reflect important individual differences in motivation and consumption. 
Individual differences are important to understanding substance use disorder because not all 
drug use leads to maladaptive patterns of consumption; thus, animal studies should use a design 
that reflects this, to improve content and external validity. 
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