
ANIMALS: Sprague Dawley female rats approximately 10 to 12 weeks of age

HOUSING & DIET: Animals were group housed with same sex littermates 
while maintained on a 12:12 L:D cycle with lights off at 12 pm. Behavioral 
testing occurred in the dark phase. Food (LabDiet 5001) and water were 
available to animals ad libitum. 

PHARMACOLOGICAL AGENTS: Cocaine hydrochloride of the concentration 
10 mg/ml was used at a 10 mg/kg dose and injected into the intraperitoneal 
cavity. 

LAVAGE SAMPLING: Saline was flushed into the vaginal canal three to five 
times via micropipet and deposited onto a slide
for microscopic viewing. A OMAX DC5V scope 
was used with a  10x  objective to image the 
wet (uncoverslipped) samples. Wet slides were 
photographed using ToupView software and 
used to identify cell types indicative of which 
estrous day the animal was on within its cycle.

MATING: Proestrous females were paired with a breeder male and observed 
for sexual receptivity. If ear wiggling and lordosis was observed, the pair 
remained together for the remainder of the dark cycle. Overnight pairing was 
marked as day 0 of pregnancy and weight was monitored from there on.

CONDITIONED PLACE PREFERENCE: Animals underwent conditioned 
place preference testing, which is a behavioral test designed to assess 
motivation for drugs of abuse such as cocaine. Our apparatus consisted of 
two distinct chambers with varying wall and floor patterns. Testing assessed 
initial preferences, then animals learn 
to associate cocaine with the distinct 
stimuli in one of the two chambers. If
the animal then finds cocaine to be 
rewarding they should spend more
time in the chamber previously 
associated with the drug of abuse.

   

CPP Pretest: This test assessed the subject’s initial chamber preference. The subject was free to explore the apparatus 
for 15 minutes after being placed into a randomly assigned chamber. Time spent per chamber was measured in this test 
from video recordings using the software program JWatcher for Mac v. 1.0.

CPP Conditioning: This series of tests was designed for the animals to learn an association between cocaine and the 
visuospatial cues of the initially non-preferred chamber. The subject was restricted to a chamber for 30 minutes each day 
(days 8,10 and 12 of pregnancy with cocaine (or saline) in the initially non-preferred chamber and days 9,11,13 of 
pregnancy with saline in the initially preferred chamber).

CPP Posttest: This test allowed us to assess the impact of drug (or saline) conditioning on chamber preference. On day 
14 of pregnancy, the subject was placed into its randomly assigned chamber and freely explore the apparatus for 15 
minutes. Time spent per chamber was measured in this test from video recordings using the software program JWatcher 
for Mac v. 1.0.
This data was used to calculate the CPP score by time spent in initially non-preferred chamber during the posttest 
subtracted by time spent in initially non-preferred chamber pretest.

CPP Data
The significant differences in CPP score seen between the two 
treatment groups were similar to what has been seen in 
nonpregnant rats when conditioned with the same dose. This 
shows a comparable amount of motivation for cocaine in 
pregnant rats and nonpregnant rats.

Distance Traveled Data
The difference in posttest distance traveled from pretest is likely 
due to progression in pregnancy and weight as well as familiarity 
with the apparatus. The difference in treatment groups has 
possible connections to drug seeking behavior.

Weight Progression Data
The weights of both treatment group progressing over time 
without a significant difference shows that pregnant females in 
the cocaine group were not drastically affected by the drug.
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Effect of Cocaine on CPP Scores in Pregnant Rats

BACKGROUND: 
Cocaine use in pregnancy causes an array of problems for both 
mother and child (SMID et al., 2019)
- Prenatal exposure has been linked to premature births, Neonatal 

Abstinence Syndrome and increased likelihood of stillbirths
- Pregnant woman are affected by cardiovascular issues including 

stroke and kidney failure
Female sex steriod hormones have been shown to impact the 
sensitivity of the mesolimbic reward pathway
- Estradiol increases dopamine release and uptake in VTA and NAc 

(Proano et al., 2018)
It was found that motivation for cocaine changed across estrous 
cycles and pregnancy which may suggest an effect of sex steriod 
hormones (Hecht et al., 1999)

GOAL: Determine if pregnant rats can form a conditioned place 
preference (CPP) for cocaine at a dose comparable to nonpregnant 
rats.

PREDICTIONS: Pregnant rats will form a CPP comparable to 
nonpregnant rats at a 10 mg/kg dosage.
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RESULTS

FUTURE DIRECTIONS: Is motivation for cocaine in pregnant 
female rats mediated by neuronal sex steriod hormones? Will 
blocking either estradiol or progesterone via a receptor 
antagonist interrupt successful CPP formation?

- Studies are currently underway examining the impact of 
intraventricular infusions of the progesterone receptor 
antagonist on conditioned place preference in female rats. 

FUTURE DIRECTIONS
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Effect of Cocaine on Distance Traveled Over Time 
in Pregnant Rats

Effect of Cocaine on Weight Progression in Rats 
Throughout Pregnancy 

The average CPP score (+/- SEM) for each 
treatment group. Rats in the cocaine treatment 
group had a significantly higher average CPP score 
(p=0.026).

Mean (+/- SEM) distance traveled during the CPP 
pretest and posttest was recorded then quantified 
by use of IDTracker. Both treatment groups 
traveled less distance in the posttest than the 
pretest (p=1.005e-6). While there was no 
difference between groups in the pretest, the 
pregnant cocaine group traveled more distance in 
the posttest (p=0.011). 

Mean (+/- SEM) weight at day 0 (baseline), day 7 
(pretest) and day 14 (posttest) of pregnancy for 
each treatment. Weight significantly increased 
from baseline to pretest (pbonf < 0.01), pretest to 
posttest (pbonf < 0.01) and baseline to posttest 
(pbonf < 0.01). There was no significant effect of 
treatment group on weight.
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