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®* The dopamine receptor D2 (D2R) has been studied extensively in connection
with alcoholism. Experimentally increasing D2R expression in the rodent
nucleus accumbens reduces ethanol consumption.’ Conversely, knockout
mice lacking the D2 long receptor drink more ethanol than mice with normal
D2R expression.?

®* The level of maternal care an animal receives during its first week postpartum
affects ethanol intake. Our lab has shown that adult rats that received low
amounts of licking/grooming (Low LG) drank more ethanol g/kg than High LG
rats. This effect was especially driven by females (Fig. 1).3

®* Interestingly, both High and Low LG rats decreased ethanol intake after an
acute estrogen treatment (Fig. 2).3

® [Estrogen administration has also been found to decrease D2R mRNA
expression in the dorsal and ventral striatum.®

®* Maternal care also influences D2R expression. Downregulation of D2R was
found in the ventral tegmental area of Low LG control rats relative to High LG
control rats. This effect was not found in the nucleus accumbens or dorsal
striatum. No effect of sex was found in any of these regions.3

®* Moderate alcohol consumption has been found to significantly decrease the
production of new neurons in the hippocampus.*

* In this study we examined D2R expression in the ventral hippocampus
(vHPC) of control and estrogen-treated High and Low LG male and
female rats. We hypothesized that we would find lower levels of D2R
expression in Low LG rats with no significant sex difference. We also
expected to find decreased vHPC D2R expression in estrogen-treated
rats, similar to results previously reported in the striatum.

Subjects

®* Maternal care behavior was scored postnatal days 1 through 6. Litters were
categorized as High or Low LG if their LG scores were +/- 1 SD from the
cohort mean, respectively.°

®* Once offspring reached adulthood, a two-bottle intermittent sucrose-tapered
test with 18-hour sessions was administered to quantify ethanol versus water
consumption.

®* One week later, a one-bottle test was administered with 2 hours of water
deprivation prior to 2 hours of ethanol exposure. Animals in the estrogen
treatment group received a sesame oil injection two days before the one-bottle
test and again after the first day of drinking. After the second day of drinking,
these animals received an estradiol benzoate injection.

Intake Timeline

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6

1% Sucrose 0.5% Sucrose No Sucrose No Sucrose No Intake One-Bottle

® Each small black tick mark represents an intake session. Orange tick marks
represent injections of sesame oil or estradiol benzoate. Tissue was harvested
for western blotting after the final day of intake.

Western Blotting

®* The vHPC was gross dissected from each brain. The tissue was homogenized
and the protein content was quantified with a BCA assay.

® Samples were normalized and ran through electrophoresis gels for 2 hours.
Following electrophoresis, samples were transferred from gels to polyvinyl
difluoride membranes that were then probed for D2R and beta-actin.

®* Chemiluminescence was used to detect protein bands on the membranes with
photographic film. Optical densities were quantified using Imaged software.
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Figure 1. Mean (+/- SE) EtOH consumption g/kg during the two-bottle intermittent sucrose
tapered test. Females drank more EtOH g/kg than males throughout the entire study.
During weeks 2-4 Low LG animals consumed more than High LG animals. (*p < 0.05). HF:
High LG females; LF: Low LG Females; HM: High LG males; LM: Low LG males.
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We found no evidence that maternal care affects expression of D2R in the vHPC.

We found an effect of estrogen treatment on vHPC D2R expression.
Estrogen-treated High and Low LG rats displayed a significant decrease in

D2R expression relative to controls (Figure 3).

In both sexes, estrogen treatment decreases both D2R expression in the vHPC
and voluntary ethanol consumption.

Few studies have explored how estrogen affects D2R expression, and fewer still
have specifically looked at the hippocampus. Due to the important connection
between D2 receptors and alcohol consumption'-? we believe this area merits
further investigation.
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Figure 2. Mean (+/- SE) EtOH consumption g/kg during the one-bottle test. Estradiol
treatment caused a significant decrease in consumption when comparing days 2 and 3
(***p < 0.001). HFE: High LG estradiol-treated females; HFC: High LG control females;
LFE: Low LG estradiol-treated females; LFC: Low LG control females; HME: High LG
estradiol-treated males; HMC: High LG control males; LME: Low LG estradiol-treated
males; LMC: Low LG control males.
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Figure 3. Mean (+/- SE) D2R expression in the vHPC as mean grey value ratios
(D2R/beta-actin). Estrogen-treated animals had significantly less D2R expression than
control animals (*p < 0.05)
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