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1. Self-administration

For this experiment, cocaine seeking behavior was defined as the number of 
times the left lever was pressed by the mice. During the self administration 
phase of the experiment, the mice, with time, learned that pressing the left 
lever would lead to the administration of cocaine. During the extinction 
phase, cocaine was removed from the experiment. By the second session, the 
mice showed a significant decrease in the number of times the left lever was 
pressed. During reinstatement which was induced by a priming injection of 
cocaine, the mice that had been infused with the active TAT peptide showed 
less cocaine seeking behavior than the mice with the inactive peptide. The 
peptide was successful in its blockade of the endocytosis of GluR2-AMPARs in 
the nucleus accumbens, decreasing the cocaine seeking behavior seen 
previously and as hypothesized in the beginning of the experiment. The 
results of this experiment showed that a priming injection of a previously 
abused drug can reinstate drug seeking behavior even after a period of no 
drug use. This implies that drug use has lasting effects on the neurons and 
that the GluR2 containing AMPARs and LTD are related to the cocaine seeking 
behavior resulting from relapse.

If given more time to continue with this project, I would run more cohorts. For 
each cohort of twelve mice, around 1-2 mice were not able to be tested for 
reinstatement because they either did not acquire an addiction to the cocaine 
or did not extinguish. Many of the mice also did not reinstate after the 
priming injection. This may be due to multiple investigators handling the mice, 
variability in each mouse’s anatomy, and scar tissue formation under the head 
caps of the mice. With a larger sample size, there would be more data points 
to analyze, allowing us to make better conclusions about this experiment. 

DiscussionAbstract
Neural plasticity related to drug addiction can be modeled by behavioral 
sensitization in animals through the chronic administration of drugs. Long 
term-de-potentiation (LTD) in the nucleus accumbens (NAc) is proposed to 
be involved in neural plasticity resulting from addictive drugs. The exact 
mechanism of LTD remains unknown; however, previous experiments have 
linked LTD with cocaine re-exposure and the endocytosis of GluR2-
containing α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptors 
(AMPAR) in the NAc. In this experiment, we looked at the relapse related 
behavior resulting from this neural plasticity. Mice, after ten days of self-
administration of cocaine and seven days of extinction, were given infusions 
of an inactive or active TAT peptide designed to block the endocytosis of the 
AMPARs. We hypothesized that this would block LTD in the NAc and 
therefore decrease cocaine seeking behavior seen after relapse. 
Reinstatement then took place with the injection of cocaine to induce 
relapse. The results of this experiment showed a difference in response to 
the active and the inactive peptide. The mice with the active peptide TAT 
infusions showed successful response inhibition, a decrease in 
reinstatement of cocaine seeking behavior.

Methods

Results
Skills Learned

Background
• There is a correlation between long-term depression (LTD), the decrease in 

synaptic efficacy between neurons, and the neural plasticity induced by 
addictive drugs3

• Many scientists believe that this “re-exposure LTD” resulting from the re-
exposure to cocaine may be the major trigger for relapse. 

• Even though sensitization develops from repeated drug exposure, it does 
not always correlate with reinstatement of drug-seeking behavior3

• Operant behavior of lever pressing can be reinstated by cocaine priming 
injections and resulting behavior can be studied to determine if LTD is 
involved in relapse behavior3

- 10 days
- Mice put in self-administration chambers for 2 hours 

at a time
- Pressing of the left lever in the chamber leads to the 

administration of cocaine (0.5 mg/kg) through an 
implanted intravenous line

- Timeout of 20 seconds where house light is off
- Animals associate drug delivery with environment and 

cues (light)

- 7 days
- Mice placed in self-administration chambers for 2 

hours at a time
- Cocaine discontinued and abstinence forced

- 1 day
- Mice given infusions of TAT GluR2 peptide, 

designed to block the endocytosis of GluR2-
containing AMPARs in the NAc by blocking 
phosphorylation

- Relapse induced using a priming injection of 
either saline or cocaine given IP

- Placed in self-administration chambers and 
operant behavior response measured in the 
absence of the drug administration

Figure 2: Self-administration chamber
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Self administration
• As more sessions occurred, the number of responses increased.
• Total infusions is the number of times cocaine was administered to the 

mice. Total active response does not equal total infusions. The total active 
response also includes the number of times the left lever was pressed 
during the time out period, while the house light was off and cocaine was 
not administered.

Extinction
• The number of responses decreased with each session.

Reinstatement
• % Active Responses is the percentage of responses when compared to the 

number of responses from the last extinction day.
• Compared to the inactive peptide, the percent active responses is lower for

the active peptide.

For my Undergraduate Research Scholarship, I learned skills related to my
project as well as additional skills needed for helping out in the lab.

• Self-administration
• Mice Handling
• Injections (IP, Subcutaneous)
• Surgeries (Virus Infusions, Fiber Implantation, Cannulations)
• Perfusions
• Microtome Slicing
• Tissue Mounting to view under microscope
• IV catheter fabrication

• A previous experiment blocked 
NAc LTD using a GluR2-derived 
peptide designed to block 
regulated AMPAR endocytosis1

• Resulted in the decrease in the 
expression of drug-induced 
behavioral sensitization in rats1

• Provided evidence that LTD in 
the NAc plays a key role in 
behavioral sensitization and that 
peptides can be used to disrupt 
LTD1

Figure 1: Long term depression (LTD)
of the synapse

3. Reinstatement

2. Extinction
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Figures:
1. Long Term Potentiation and Depression. Anthony Isaacson. December 2013. 

http://bigtone.zone/category/long-term-depression/.
2. Edited from: Med-associates. Med-associates. http://www.med-

associates.com/medlines/summer2012/images/fig-1.gif.
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