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Standard self-administration Punished self-administration Figure 4. Individual differences in responding for alcohol under punishment. (A) male rats showed Figure 5. Neuronal activation in SS, |, and SR male rats during punished SA. (A) Brain region that
(baseline) 7 sessions decreased responding for alcohol when foot shocks were paired with alcohol delivery; there was striking was quantified (B) No difference in neuronal activation between control rats and rats that underwent
<21 sessions individual variation among the rats. (B) Analysis of individual differences in percent change from baseline punished SA. (C) Among the subgroups, SR rats exhibited decreased c-Fos immunoreactivity (IR) in
yields distinct subgroups of SS, |, and SR rats. Significant differences from controls not shown; * denotes PrL neurons compared to both | and SS rats. This reduction suggests diminished neuronal activation
( | ( significant differences (p<0.05) between | and SS or SR subgroups; # denotes significant differences during punished SA in the SR subgroup.
b . b : (p<0.05) between SS and SR subgroups. (C) Baseline responding for alcohol is similar across subgroups,
I] I [ . . indicating that baseline intake does not predict the emergence of aversion-resistant drinking.
] L N & & 8 8 & & & o 4 [. L N e B & B & & & J

Experiment 2: Increased self-administration in shock-sensitive rats after CIE
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Figure 1. Modeling aversion-resistant drinking in rats. Male Wistar rats are trained to self-administer a 15% alcohol solution using a fixed ratio 2 § 40— " 40~ ® 40- "
(FR2) schedule of reinforcement in 30 min/day sessions, then they undergo punished SA. The percent change from baseline is averaged over the S 2 -% -% 40~
last 3 punished sessions (0.25 mA). Rats are categorized via interquartile range as shock-sensitive (SS; bottom 75%), intermediate (I, middle O 30- % _______ _% é’ 30 = 30= 2
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, | = A L e Figure 6. Self-administration between CIE cycles. (A) Average value of three days of standard SA observed between vapor cycles. Male rats exposed to vapor exhibited an increase in lever presses compared to those
°' » Q J .\ _ @ A ‘/_‘7 — exposed to air. (B) Alcohol deliveries in air SS rats were notably lower than those in vapor SS, means p<0.05. (C, D) There was no difference in SA rates between vapor-exposed rats and controls in | or SR subgroups.
' — Conclusions Future Directions
Figure 2. Timeline for experiment 1. Following the completion of SA training and baseline sessions, the rats proceed to undergo seven punished . : . : : e Examine opunished SA after vapor exposure to determine if extended
SA sessions. Based on their aversion response, they are subsequently classified SR, |, or SS. 90 minutes after the initiation of the last punished When foot shock is combined with alcohol de“very’ male p p : p :
session, their brains are extracted and sliced. Brain sections containing the prelimbic cortex underwent processing for c-Fos immunohistochemistry rats exhibit individual differences in operant SA behavior. alcohol history promotes SR drinking in rats previously sorted as SS and |.
and c-Fos+ cells were manually quantified. This variability is observed although alcohol history is » |Investigate gene expression differences between subgroups and air vs.
Experiment 2 equivalent and initial responding to alcohol at baseline is vapor Condlthns to uncover baseline gene expression Q|st|nct|ons among
comparable. subgroups (air SS, |, and SR) and explore how these differences may be
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(baseline) P (baseline) P (baseline) P + Shock-sensitive (SS) rats exposed to vapor exhibited the same group of rats to gain further understanding of their involvement.
Figure 3. Timeline for experiment 2. Following the completion of punished SA, rats were transferred to chambers within an alcohol vapor iIncreased self-administration. While overall ethanol vapor

inhalation system. Vapor exposures lasted 16 hrs/day for 4 days. After each daily vapor exposure, tail blood was collected from 2 rats and blood exposure induced a smaII, nonsignificant increase in self-

alcohol concentration was analyzed to ensure rats were reaching target BACS (150-200 mg/dl). Rats underwent a total of 3 weeks of vapor Acknowledgements
exposure. After each week of vapor exposure, rats completed 3 sessions of standard (unpunished) SA. Following the last week of vapor exposure, administration, these effects varied across su bg roups.
rats returned to punished SA for 5 sessions. Brains were extracted and collected 72 hours after the last punished session for gene expression Supported by the Bowles Center for Alcohol Studies and AA026537

analysis.



