
BEHAVIORAL:
Conditioned Place Preference (CPP) Scores 

Mean (SEM +/-) CPP score by hormone treatment group. There was no significant effect of hormone condition on CPP scores 
(p=0.326).

Distance Traveled During Pretest and Posttest

Mean (SEM +/-) distance traveled during the pretest and posttest by hormone treatment group. There was no significant main effect 
of time on distance traveled (p=0.221). The main effect of hormone condition on distance traveled was also not statistically 
significant (p=0.884). The interaction of time by hormone condition on distance traveled was not statistically significant (p=0.724).

BEHAVIORAL TESTING: Animals underwent conditioned place preference (CPP) testing to assess the animal’s motivation for 
drugs of abuse. The apparatus utilized had two distinct chambers with a door separating the two, each with varying wall and floor 
patterns. 
Pretest: On day 7 of pregnancy, animals were allowed to move freely between the two chambers of the apparatus for fifteen 
minutes to assess their time spent in each chamber and locomotor activity. 
Conditioning: On days 8, 10, and 12, of pregnancy the animals received cocaine 
injections and placed into their initially non-preferred chambers, and on days 9, 
11, and 13, the animals received saline injections and placed into their initially 
preferred chamber for thirty minutes per day. 
Posttest: On day 14, the animals were allowed to move freely between the two 
chambers for 15 minutes to assess the difference between the amount of time 
spent in their initially nonpreferred chamber in the posttest compared to the 
pretest to calculate their CPP score.
 

● Physiological findings: 
○ Both groups sustained their pregnancy as shown in the increases 

in weight across time. 
● Histology:

○ Damage penetrating into the left lateral ventricle signifies that we 
were successfully able to administer the RU486 drug or vehicle 
into the cerebrospinal fluid.

○ This ensured that injected agents could reach progesterone 
receptors in multiple brain areas.

● Behavioral findings: 
○ Both the RU486 and vehicle rats formed a high CPP score.

■ The CPP of RU486 and vehicle rats were not significantly 
different, failing to support the prediction that pregnant RU486 
rats would have an increased motivation for cocaine.

○ The average distance traveled by the rats in both the RU486 and 
vehicle treatment groups were not significantly different.
■ These findings suggest that RU486 did not have an impact on 

locomotor functioning in pregnant female rats. 
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INTRODUCTION

SUMMARY AND DISCUSSION
METHODS

ANIMALS: Ten Sprague Dawley female rats were 10 to 12 weeks old at the start 
of the experiment. Animals were initially pair housed and maintained on a 12:12 
L:D cycle with lights off at 12 pm. All behavioral testing occurred during the dark 
phase. Food (LabDiet 5001) and water were available to animals ad libitum.
PHARMACOLOGICAL AGENTS: Cocaine hydrochloride (10 mg/ml) or sterile 
saline vehicle was administered IP at a dose of 10 mg/kg. The progesterone 
receptor antagonist RU486 (0.5mg/ml) or vehicle
(50% DMSO, 15% ethanol, and 35% H2O) was
delivered intraventricularly at a rate of 15 µl/hour. 
LAVAGE SAMPLING AND MATING: Saline was
flushed into the vaginal canal of the female rat via
a micropipet, unloaded onto a slide for
microscopic viewing on an OMAX DC5V
microscope, and observed at 10x magnification.
Photomicrographs were taken of the lavage 
samples using ToupView software for Windows. Photomicrographs were examined 
in order to determine if the animal was in proestrus. Females in proestrus were 
mated overnight. The day of mating is marked as Day 0 of the pregnancy.
MINI-OSMOTIC PUMP BRAIN SURGERY: Animals underwent surgery on Day 
1 of pregnancy to implant the ALZET 
Osmotic Pump Brain Infusion Kit. 
They were anesthetized using 
an isoflurane solution in oxygen 
gas (5% induction; 1.5-2.5% 
maintenance), and were 
administered the analgesic 
carprofen (5mg/kg, SC) diluted in 
saline. The infusion cannula was 
stereotaxically targeted to the left 
lateral ventricle using the following coordinates: +1.70 mm lateral and -0.50 mm 
posterior (relative to bregma). The cannula was secured to the skull using 2 
jeweler’s screws and dental cement. The osmotic mini pump containing RU486 or 
vehicle, which had been previously attached to the cannula using PVC tubing, was 
routed subcutaneously along the spine.The incisions were closed using stainless 
steel wound clips. 
PHYSIOLOGICAL AND HISTOLOGICAL MEASURES: 
Animals were weighed daily to track their progression of pregnancy. At the 
conclusion of the experiment, animals were euthanized. Rat brains were sectioned 
at 50 µm and cresyl stained to identify individual cells through labeling Nissl 
substance of the rough endoplasmic reticulum in the cytoplasm of the neurons5. 
Cresyl stained slides were viewed under an Olympus SZ40 dissecting microscope 
and photomicrographs were taken at 0.67x magnification using the ToupView 
software for Windows. The Paxinos and Watson6 rat brain atlas was used to 
establish if the cannula successfully entered the left cerebral ventricle and identify if 
there was unintended damage in surrounding tissue in the brain.
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Examine the effects of intra-hypothalamic infusions of RU-486 on 
motivation for cocaine, given that this area plays an important role in 
reward and it highly expresses progesterone receptors6. 
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PHYSIOLOGICAL: 

Mean (SEM +/-) for weight at baseline, pretest, and posttest. There was a significant main effect of time on weight (p < 0.001). 
Post-Hoc tests with Bonferonni correction revealed that weight increased significantly from baseline to pretest, pretest to posttest, 
and baseline to posttest (all p<0.05). The main effect of hormone condition on weight was not statistically significant, (p=0.695). 
The interaction of time by hormone condition on weight was not statistically significant (p=0.685). ( * indicates p < 0.05).

HISTOLOGICAL:

Representative slide of a cresyl stain tissue section, with damage indicating that 
the cannula successfully entered the left lateral ventricle of this brain. These 
images were used to confirm that the injected agent (RU486 or vehicle) was 
injected into the cerebrospinal fluid. For one (out of 10 animals), the cannula 
terminated outside of the lateral ventricle. Data from this animal were excluded 
from the analyses.

BACKGROUND: 
○ Among 5.2 million cocaine users in the US, there are 750,000 cocaine 

exposed pregnancies annually with 5% of women using illicit drugs during 
pregnancy1. 
■ Cocaine use during pregnancy presents an array of social, financial, and 

health consequences on the mother and the fetus1.
○ Pregnancy is associated with dramatic changes in female sex steroid 

hormones.
■ Progesterone levels increase 10-20 fold as pregnancy progresses2.

○ Reward/reinforcement processes are sensitive to changes in circulating sex 
steroid hormone levels in females3.
■ In non-pregnant rats, increasing progesterone levels has been shown to 

decrease the reinforcing properties of cocaine4.

RESEARCH QUESTION: 
○ What is the impact of blocking progesterone receptors on the motivation for 

cocaine?

PREDICTIONS: 
○ RU486 will increase motivation for cocaine in pregnant female rats. 

* **


